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This Health and Safety Plan covers the activities to be carried out during excavation and associated
construction activities for the proposed development of the Oakland Telecom Access Center
(OTAC) at 720 Second Street and 229 Castro Street in QOakland, Califormia. Disturbance of lead-
impacted soils is anticipated during the excavation activities. The plan has been prepared in
accordance with 8 CCR 1532.1 and other applicable regulations, and good industrial hygiene
practice.

This plan is intended to apply to activities described in this plan, at the above listed sites only, and
must not be extrapolated to other substances, work activities or project locations without
modification to address the specific hazards associated with those substances, activities and/or any
other specific regulatory requirements. Other site activities including demolition, dewatering,
asbestos abatement, construction or removal of underground storage tanks (USTs) are not covered
in this plan.

0 %ﬁm [ 2000

J(ﬁ[ﬂ R. Heim, CTH Date




1.0 Introduction

This Health and Safety Plan covers the activities to be carried out during excavation activities for
the proposed commercial development site located at 720 Second Street and 229 Castro Street in
Oakland, California. This plan is intended as a practical approach to the activities in lght of the
potential occupational and public health hazards.

This Plan covers all contractors involved in the site excavation activities where employees may be
exposed to inorganic lead dust or health hazards. It serves as a minimum guideline for protective
measures. Individual contractors may elect to implement more stringent measures for their own
workers, Each contractor will provide health and safety equipment for its employees. All other
personnel are expected to provide equal or greater levels of protection for themselves.

All on-site personnel, client and regulatory agency personnel, and visitors are expected to be
familiar with, and comply with the provisions of this Plan.

The site Health and Safety Plan is designed as part of an overall Health and Safety Program or
Injury and Jlness Prevention Program (IIPP) as specified in 8 CCR 5192 and 8 CCR 3203,
respectively. It is specifically intended that this Plan function as the implementation of any
corporate policies and procedures set forth for the various employers involved at the site. If] in any
instanice, there is a conflict between this Plan and any employer's IIPP, the more stringent
requirement shall apply to the work.

2.0 Site Background and Scope of Work

The project site 1s a square block of land bounded by 2nd and 3rd Streets and Castro and Brush
Street m Oakland, California. The site is located in an area currently utilized for industrial and
commercial purposes. The eastern portion of the site is currently used for shipping and
warehousing by a food distributor. A brick building structure occupies this portion of the site. The
western two-thirds of the site is used by the Port of Oakland (Port) for maintenance and storage.
Two main structures and some smaller sheds and temporary storage containers are located on
western portion of the site.

The historical information for the subject site is based on Krazan’s Phase I Environmental Site
Assessment (ESA). The brick building on the castern one-third of the subject site appears to hqve
been constructed prior to 1950 and has been used for warehousing purposes since that time. Prior

-to the construction of the warehouse, this portion of the subject site was used for residential and

commercial purposes. The two main structures located on the westemn portion of the subject site
were constructed in the late 1960s, but other structures, interpreted to be industrial in nature, were
present on-site prior to the late 1960s,

The western portion of the subject site was used by Phoenix Iron Works (PIW) from circa 1951 to
approximately 1972, when the Port acquired the subject site.




The project site is proposed for redevelopment, which will consist of demolition of existing

structures and construction of the Oakland Telecom Access Center (OTAC), a four-story pre-cast
and concrete structure.

Previous investigations have revealed the soil to be contaminated with lead. Low levels of
polycyclic aromatic hydrocarbons (PAHs) were also detected in two soil samples extracted form
the site. A summary of the contaminants found in the soil as well as their respectlve exposure
limits may be found in Section 4.2.

The project activities covered by this plan include soil excavation and related activities. Excavation
activities will take place as part of the construction of the OTAC facility. Mortenson Contractors
will be responsible for oversight of the excavation activities

3.0 Key Personnel and Responsibilities

On-Site Project Supervisors/Health & Safety Officers:

Mortenson:

Port:

The on-site Project Supervisors will function as the Health and Safety Officer for their own
employees, and are each responsible for oversight of the site activities of their own employees,
including handling of any hazardous materials encountered pursuant to the plan. They, or their
designee, are directly responsible for implementation of, and compliance of their company's
personnel with, this health and safety plan. The excavation supervisor will act as the Competent
Person for excavation. Each Supervisor will be the employer’s response coordinator in case of an
emergency. Each Supervisor or their designee will be responsible for coordinating any required air
monitoring on site for their company's employees, and will be responsible for decision making
regarding upgrades in respiratory protection of their employees.

Consulting Certified Industrial Hygienist (CTH):
John Hexm, CIH, IHI Environmental, Inc.

The Consulting CTH will review and approve this Plan, will approve all cl}anges to the Plan, and
will provide support to the Site Supervisors for questions or problems relating to health and safety
concerns at the site.




4.0 Job Hazard Analysis
4.1 Physical Hazards

The primary physical hazards potentially associated with the site are expected to inciude:

. Heat stress

. Construction equipment

Noise

. Buried utilities/overhead power lines
Open excavations/uneven terrain
Fire

. Confined space entry
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Personnel working most directly with the construction activities will have the greatest chance of
encountering these hazards, however all personnel on site will have the possibility of encountering
them at one time or another.

4.1.1 Heat Stress

All on-site personnel must be familiar with the symptoms of heat stress, and the conditions during
which it may occur. Heat stress symptoms may include nausea, headache, lightheadedness, lack of
coordination, or slurred speech. The use of protective clothing greatly enhances the likelihood of
heat stress. Where site conditions warrant, the site health and safety officer will monitor for heat
stress and implement work/rest regimens, if necessary. Potable water and/or an electrolyte
replacement fluid such as Gatorade will be available on-site at all times.

4.1.2 Construction Equipment

Excavation and drilling equipment and trucks will be used at the site. On-site personnel will be
made aware of the presence of this equipment and the hazards of working around such equipment.
All personnel operating such equipment will be made aware of the presence of other site personnel.
Communication between workers on the ground and operators will be by line-of-sight, utilizing
standard construction hand signals. Backup alarms and rollover protection will be utilized, as
appropnate.

4.1.3 Noise
Work around heavy equipment always involves the possibility of excessive noise. Where excessive

noise may be encountered, employees will be provided with hearing protection s_uch as egrplugsl or
earmuffs. Excessive noise can be readily indicated to the workers on site by difficulty in hearing




verbal communication at approximately an arm's length away.
4.1.4 Buried Utilities/Overhead Power Lines

Excavation and pile areas will be examined by site personnel or a locator, and utilities will be
protected during excavation activities. Underground Service Alert will be provided notice at least
two days prior to the commencement of excavation and drilling activities. Protection from

overhead power lines will be accomplished by maintenance of safe distances of at least 10 feet at all
times.

4.1.5 Open Excavations/Uneven Terrain

All excavations, trenches, and ground openings will be protected from inadvertent or unauthorized
entry by onsite and offsite personnel through the use of barricades and/or secure coverings. The
entry prevention measures shall remain in place throughout the handling of contaminated soils. All
excavations where persomnel will enter will be evaluated at least daily and as otherwise necessary
for hazardous conditions, especially for the potential for accumulation of toxic vapors and proper
sidewall shoring or sloping. All excavations will be maintained with adequate means of egress for
personnel working within. Notice will be given to Cal-OSHA 24 hours in advance of entry into the
excavation for purposes of the excavation permit.

Any obviously uneven terrain which poses a tripping hazard will be filled in or otherwise prt?tected
to prevent injury. Likewise, cleared walkways will be established around any debris and equipment
on the ground, in order to minimize any tripping/contact hazard.

4.1.6 Fire

Appropriate measures will be taken to reduce the fire risk through proper monitoring of the
excavation, good housekeeping, especially during any welding or hot work, and through the
maintenance on-site of adequate fire-fighting equipment, including a supply of ABC rated fire
extinguishers. Fire extinguishers will be maintained on each piece of heavy equipment, in any
trailers on site, and within 10 feet of any hot work performed on site. A fire watch will be posted
during all hot work activity.

4.1.7 Confined Space Entry

Confined space entry other than entry into excavations is not expected to take place during the on-
site activities. Entry into any excavation will be evaluated for hazardous atmospheres and/or
confined space conditions, i.e., oxygen deficiency, limited egress, accumulation of toxic vapors,
etc, prior to entry. This evaluation will determine the appropriate level of protection for the
personnel entering the excavation. Personnel entering excavations will do so only with‘the
appropriate level of protection. All confined space work including confined space entry into
excavations will be performed in accordance with 8 CCR 5158.




4.2 Chemical Hazards

The potential chemical hazards on site consist of lead, and PAHs. Exposure to lead or PAHs may
occur through inhalation of airborne dust or ingestion as a result of poor personal hygiene.
Symptoms associated with chronic overexposure to lead include male and female reproductive
harm including sterility in men, decreased sex drive, and developmental toxicity to a fetus;
neurological effects; and gastrointestinal effects including colic; kidney disease; fatigue;
weakness and muscle and joint pain. Symptoms associated with chronic overexposure to PAHs

include dermatitis and bronchitis. Some PAH constituents are suspected lung, kidney and skin
carcinogens.

Inorganic lead is listed on the Proposition 65 list of chemicals known to the State of California to
cause reproductive harm. Some PAH constituents are listed on the Proposition 65 list of
chemicals known to the State of California to cause cancer.

The following warning will be given to all individuals entering the Exclusion Zone (see Section
7.1), and will be provided during the site-specific training:

" WARNING: This area contains chemicals known to the State of California to cause
cancer (Polycychic Aromatic Hydrocarbons) and reproductive harm (lead).”

Chemical hazards may be encountered during any intrusive activities. During these operations, site
personnel may be exposed to any or all of the chemicals noted in the Table. The primary routes of
exposure to lead and PAHs are expected to be through inhalation of airborne particulate “dust” or
through ingestion. Exposure through the inhalation route will be controlled through dust control,
proper decontamination techniques, and through the use of air monitoring equipment, with
upgrades in respiratory protection based on monitoring results.

Dermal exposure will be controlled by limiting contact through safe work practices, the use of
chemical protective clothing, and personal hygiene. Ingestion hazards will be controlled by strict
limitation of eating, drinking, and smoking in the exclusion areas, and by rigorous application of
decontamination and personal hygiene protocols.

Dust control measures will be utilized as appropriate. The potential for exposure to the public
exists during the activities, however these exposures are considered to be minimal, and the control
measures taken will further minimize any such exposure.




The table below lists toxicological information for the site contaminants:

Chemical Maximum Soil Cal/lOSHA Carcinogen? Absorbed
Concentration PEL or TLV through
skin?
Inorganic Lead 3300 mg/kg 0.05 mg/m’ No No
PAHs 0.2 mg/m’ Yes No
Notes:
1. Data is taken from Title 8 CCR 5192, the NIOSH Pocket Guide to Chemical Hazards,

2000, and the ACGIH Threshold Limit Values, 2000.
2. The PEL/TLYV is the lower of the two values.
mg/m’ = milligrams of constituent per cubic meter of air

mg/kg = milligrams of constituent per kilograms of soil

AW

3.0 Air Monitoring Plan/Respiratory Protection Upgrades

Personnel exposure monitoring in accordance with the Cal-OSHA Lead in Construction Staz}c}ard
(8 CCR 1532.1) is required unless a Negative Exposure Assessment (NEA) for similar conditions
has been made within the previous 12 months.

Personnel exposure monitoring will be performed in the breathing zone of the workers, as required
by the CAL-OSHA Lead In Construction Standard.

All air sampling will be conducted in accordance with NTOSH Method 7300. The sampling pumps
will be calibrated before and after each sampling period, and checked periodically over the course
of the day to verify sample integrity. The sample air volume will be calculated using the average of
the two air flows if any change occurs during the sampling period. The total air volume for each
sample will be calculated and entered on the chain of custody from which accompanies the samples
to the lab. This volume is calculated by multiplying the flowrate by the total number of minutes
sampled. The samples will be analyzed by a laboratory accredited by the American Industrial
Hygiene Association.

The presence of visual dust will be used as a general indicator for application of water as a dust




suppressant, and modification of work techniques to minimize dust generation. Real time air
monitoring will be conducted in the work areas during excavation of contaminated soil utilizing a
real time airbome particulate monitoring instrument such as a MiniramT™.

5.1 Breathing Zone Measurements/Action Levels

The following action levels will be utilized during monitoring for controlling airborne emissions on
site.  These action levels are considered to be conservative, based upon the anticipated
concentration of lead and PAHs.

Action Level, Above Background Action to be Taken
1 mg/m’ or visible emissions. Initiate water application process for dust control.

The following are action levels for personal lead exposure monitoring

Action Level, Above Background Action to be Taken

30 ug/m’ as an eight hour TWA. Initiate medical monitoring and other provisions as
indicated in the lead in construction standard 8§ CCR
1532.1

50 ug/m’ as an eight hour TWA Respiratory protection required as per 8 CCR 1532.1
and Cal-OSHA PEL

5.2 Perimeter Monitoring

Monitoring at the perimeter/fenceline of the site will be conducted at the discretion of the HSO 1f
the above action levels are exceeded. The results of this monitoring will be utilized in order to
adjust the stop work action level in the work area, as appropriate. All monitoring will be compared
to background levels, as measured at locations upwind of the work area.

6.0 Personal Protective Equipment

The use of all protective equipment will be at the direction of the HSO based on the table below, or
upon the request of on-site personnel.

Hearing protection will consist of the worker's choice of earplugs or earmuffs. Eyewash bottles
will be maintained in the support area, along with the site first aid kit. ABC fire extinguishers will
be maintained in the support area and on each piece of heavy equipment.




Conditions/Activities Protective Equipment

General Site Work(no contaminated soil Level D: Hardhat, steel-toed boots, work clothes,
disturbance) safety glasses, hearing protection as appropriate.
Excavation or disturbance of contaminated Level C: HEPA filtered ¥ mask respiratory

soils with no NEA protection (mmimum), steel-toed boots, work gloves,

safety glasses, Tyvek suits or work coveralls,
hardhat, hearing protection as appropniate.

Excavation or disturbance of contaminated Level D: Hardhat, steel-toed boots, work clothes,
soils with NEA and continued adequate dust safety glasses, hearing protection as appropriate
suppression

7.0 Work Zones and Site Security
7.1 Exclusion Zone

The active work area during excavation will be considered the Exclusion Zone. The Exclusion
Zone will be modified, as necessary, as subsurface work is started and/or completed. Such areas
will be demarcated by barricades and warning tape, temporary construction fence, or other such
measures. Access to these zones will be limited to authorized personnel with the appropriate
protective equipment, who have met the training and medical requirements appropriate for their
level of work effort and protection.

7.2 Decontamination Area

All personnel working in the Exclusion Zone must pass through the Decontamination Area before
proceeding to the Support Area. A temporary wash pad will be constructed for equipment
decontamination, as necessary, in order to collect wash water for disposal. Facilities for personnel
decontamination will be located adjacent to the active work area. Personal protective equipment
cleaning and storage areas will be included in the decontamination area.

7.3 Support Area

The Support Area will be located adjacent to, and upwind (if possible) of the decontamination zone.
Eyewash bottles, first aid kit, fire extinguishers, toilet facilities, potable water for the workers, and
emergency communications will be maintained in the Support Area.

7.4 Site Security

The site will be secured from inadvertent or unauthorized entry for the duration of the project, and
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while soils are stockpiled on the site. All stockpiled soils will be covered with plastic sheeting and
secured before the end of each workday.

8.0 Decontamination Procedures
8.1 Personal Decontamination

All disposable clothing will be deposited in containers on-site for off-site disposal. Wash tubs with
soap and water and rinse tubs will be provided for decontamination of boots and gloves to be
reused. Respirators will be cleaned with respirator wipes unless gross contamination requires
heawvier cleaning in separate wash and rinse tubs.

Soap and water will be available for personnel to wash up after work or if any skin contact occurs
duning the workday.

Site personne] will be specifically trained that shaking of clothes, dry sweeping and other activities
that could create airborme dust are prohibited. Contaminated clothing shall not be worn in personal
vehicles or brought home by workers until decontaminated.

8.2  Equipment Decontamination

Any equipment that comes in contact with contaminated materials will be properly cleaned before
leaving the site. Heavy construction equipment will be cleaned, as necessary, on a temporary decon
pad such that rinse water may be collected and containerized for appropriate disposal. Smaller
pieces of equipment will either be pressure washed or washed in the same manner as contaminated
personal protective equipment, i.e., with a brush and soapy water and rinse water. Again, site
personnel will be specifically wamed that any activities that could create airborne dust are
prohibited.

8.3  Decontamination Materials

All decon water will be collected for treatment or disposal to a proper disposal site: Contaminated
Tyvek suits and other contaminated disposable equipment will be collected and disposed of at an
appropriate site.

9.0 General Site Safety Provisions

9.1 General Site Health and Safety and Work Rules

1. No drinking or illegal drugs will be allowed on-site. Anyone reporting_to work mder the
influence of alcohol and/or illegal drugs will be subject to disciplinary action. Any




employee under a physician's care and/or taking prescribed narcotics must notify the Project
Supervisor.

2. Personal protective equipment is required in designated areas. Such equipment may
include, but is not limited to, respiratory protection, earplugs/earmuffs, hardhat, Tyvek
coveralls, boots, gloves, chemmical goggles, safety glasses, and protective faceshields.

3. Eating, drinking, smoking, and chewing gum or tobacco are allowed only in designated
areas in the Support area.

4. Changes in work practices or work rules will be implemented only after approval by the
project supervisor.

5. Construction equipment always has the right-of-way over regular vehicles.
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6. All employees entering the Exclusion Zone must complete the required decontamination
procedure before leaving the site.

7. All protective clothing to be wom inside the Exclusion Zone will be supplied. None of this
equipment will be permitted to leave the site with any employee for personal use. Also, any
equipment to be used elsewhere for another project will be fully decontaminated before
leaving the site.

Employees shall listen for warning signals on construction equipment and shall yield to
construction equipment.

9. All equipment operators shall pay deliberate attention to watching for workers on the
ground that may be in their path and provide these people with waming before moving.

10.  All workers shall follow emergency procedures expliciily.

11.  Kneeling and/or sitting directly on the ground in the Exclusion Zone is prohibited.

12. All employees will utilize a buddy system while working on site.

13.  Shaking of clothes, dry sweeping of potentially contaminated surfaces, or other activities
that could create airborne dust are prohibited.

9.2 Conditions of Site Access to the Exclusion Zone

1. All personnel must meet the medical monitoring requirements of 29 CFR 1910.120/8 CCR
5192 and 8 CCR 1532.1 and described in Section 12.0. Failure to submit to, or pass, any
exam will be grounds for excluding the employee from the site.
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2. All employees must participate in the air quality exposure-monitoring program by wearing
the personal monitors or sampling devices designated by the HSQ. Any employee refusing
to participate in the program, or tampering with a sample, will be subject to disciplinary
action.

3. No beards or long sideburns will be allowed by personnel utilizing respiratory protection
since they interfere with the seal of the respirator to the face. Trimmed sideburns and
mustaches are acceptable. All employees potentially using respirators must report to work
clean-shaven.

4. All employees must complete the required training programs prior to starting work at the
site.
5. All on-site personnel must wear the prescribed health and safety equipment, and go through

the decontamination procedures prior to exiting the site.
10.0 Emergency Procedures

The local response units for fire and paramedics will be notified of site activities, and will be
provided with this Site Health and Safety Plan. The medical center will also be notified of the site
activities and the potential for contaminated materials being present on the clothing or body of
personnel brought to the facility. Directions for the emergency route to the medical center are
included in Table 1. This Table will be posted at various conspicuous locations around the site and
1 site vehicles that may be used to transport injured personnel. A list of the emergency telephone
numbers is also included in Table 1, and will also be posted near the telephones and around the site.

Whenever possible, personnel injured while working in the Exclusion Zone will be decontaminated
as long as such procedures do not further compromise the health and safety of the individual.

Potential on-site emergencies are expected to be restricted to minor fires, spills, or injunes to site
personnel. On-site conditions are expected to be within the limits of measures that can be taken by
on-site personnel. Any emergency which poses a potential threat to the public will be considered a
situation requiring outside assistance from emergency response agencies. During any on-sie
emergency, work activities will cease until the emergency is brought under control.

Any spill of contaminated soil or decontamination rinse water will be immediately contained and
cleaned-up at the time of the spill. Liquids must be containerized and tested for a determination of
appropriate disposal method.

11.0 Training

All on-site personnel working with the site soils or in the excavation will have the appropriate prior
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experience and training, in compliance with 8 CCR 1532.1. Such training includes the lead
awareness training outlined in the lead regulation. The CAL-OSHA ILead In Construction Standard
(8 CCR 1532.1) is included as Appendix A. A copy of this plan, including alt appendices must be
maintained on site, and be available to site employees.

Site-specific health and safety training must be attended by all personnel involved in site excavation
or soil disturbing activities prior to beginning work on site. The site-specific training will include:

Site health and safety plan
Decontamination
Personal protection levels
Chemical hazards
Physical hazards
Medical monitoring
Air monitoring
Use and maintenance of personal protective equipment
Work zones
Site safety rules and conditions of employment
Emergency provisions
Buddy system
m. Lead Awareness
Proposition 65 waming: "WARNING: This area contains chemicals known to the State of
California to cause cancer (Polycyclic Aromatic Hydrocarbons) and reproductive harm (lead).”

mETIITEE e o o

During the site-specific training, copies of Appendices A and B of 8 CCR 1532.1 must be made
available to site workers. Documentation of this availability should be included with
documentation of the training.

On-site tailgate meetings will be held before each workday to reinforce pertinent topics from the
above list and to anticipate problems that may arise during the day. The HSO and/or Project
Supervisors will conduct these meetings. This training will be documented as part of the daily
documentation for the site '

12.0 Medical Monitoring
Blood lead monitoring is not being required in light of the fact that it is not expected that any site
personnel will be exposed to airborne lead at or above 0.03 mg/m3. If exposures are found fo

exceed 0.03 mg/m3, or if any signs or symptoms of lead poisoning are observed in site workers,
blood testing in accordance with 8§ CCR 1532.1 will be implemented
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13.¢ Documentation

Documentation of each employee's compliance with the training and medical monitoring
requirements, and their signature indicating they have reviewed and will comply with this Health
and Safety Plan, will be maintained on site. In addition, the required permits for excavation, copies
of tallgate meeting minutes, air monitoring data, and accident reports will be maintained on site.
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Table 1
Emergency Route and
Emergency Telephone Numbers

Route to Hospital

Summit Medical Center
350 Hawthorne Avenue Qakland, Californja

1. Proceed south 2™ or 3" Street from the site to Broadway.

2. Turn left at Broadway and proceed approximately 1 mile to Telegraph Avenue.

3. Tum left at Telegraph Avenue and proceed approximately 1 mile to Hawthorne Avenue
4. Summit Medical Center is on the right between 30" Street and Hawthorne Avenue.

These directions should be confirmed by the Project Supervisor or HSO before site
activities begin. :

Contact Phone Number
Fire, Police, or Ambulance 911
Hospital: Summit Medical Center (510) 655-4000
Mortensen: Office (206) 748-7837
Excavation Contractor:
Hauling Contractor:
IHI Environmental: Office (510) 923-1661
John Heim, CIH, pager (510) 702-2169
Owner:




APPENDIX A

TITLE 8§ CCR 1532.1

Cal-OSHA LEAD CONSTRUCTION STANDARD
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Construction Safety Orders

() Metbods of compliance. Except for small businesses, as defined
under subsection (q)X2)XA) above, the engireering controls required by
subsection (f)(1) shall be impiemented as soon as possible and in any
eveni no later than 120 days after the effective date of this section. For
small b:isinesses, the engineering controls required by subsection (£ 1)
shall be implemented as soon as possible and in any event ne later than
240 days afier the effective date of this section. Work practice controls
shall be implemented as soon as possible. Work practice controls that are
directly related to engineering controis to be implemented shall be im-
plemented as soon as possible after such engineering controls are im-
plemented.

(G} Hygiene and lunchroom facilities. Except for small businesses, as
defined undersubsection {q X 2)(A) above, handwashing facilities. show-
ers, change rooms and eating facilities required by subsection (j), wheth-
er permanent or temporary, shall be provided as somn as possible and in
any eventno later than 60 days after the effective date of this secticn. For
small businesses, handwashing facilities. showers. change rooms and
eating facilities required by subsection (J), whether permanent or tempo-
rary, shall be provided as soon as possible and in any event no later than
120 days after the effective date of this section.

(H) Empioyee information and training. Except for small businesses.
as defined under subsection (g)X2X A) above. employee information and,
training required by subsection (m)(4) of this standard shall be provided
as soon as possible and in any event no later than 90 days after the effec-
tive date of this standard. For small businesses. employee information
and training required by subsecticn (m}4) of this standand shall be pro-
vided as soon as possible and in any event nolater than 180 days after the
effective date of this standard.

(I) Medical surveiilance. Except forsmall businesses, as defined under
subsection (qX2){A) above, initial medical examinations required by
subsection (I) of this standard shall be provided as soan as pessible and
in any event no later than 90 days after the effective date of this standard.
For small businesses, inital medical examinations nequired by subsec-
tion () of this standard shall be provided as soon as possible and in any
event no later than 180 days after the effective date of this standard.

(1) Appendices.

{1) Appendix C to this section is incorporated as part of this section,
and compliance with its contents is mandatory.

(2) Except where portions of appendices A. B.D. E. and F o this sec-
tion are expressly incorporated in requirements of this section. these ap—;
pendices are purely informational and are not intended to create any addi
ticnal obligations not otherwise iraposed or to detract from any existing
obligations.

Appendix A
Substance Safety Data Sheet
Cadmium
Refer to section 5207, Appendix A.
Appendix B
Substance Technical Guidelines for Cadmium
Refer to suetion 5207, Appendix B.
Appendix C
Qualitative and Quantitative
Fit Testing Procedures
Relfer to section 5207, Appendix C.
Appendix D

Occupational Health History Interview
With Reference to Cadmium Exposure

Refer o section 5207, Appendix D.
Appendix E
CADMIUM IN WORKPLACE ATMOSPHERES
Refer to section 5207, Appendix E.
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Appendix F
NONMANDATCORY PROTOCOL FOR BIOLOGICAL
MONITORING

Refer to section 5207, Appendix F.

NoTe: Anthority cited: Sections 142.3, 9020, 9030 and 9040, Labor Code. Refer-

ence: Sections 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. Editorial cormection of printing error in subsection (b) (Register 93, No. 22).

3. Change without regulatory effect. repealing appendices A-D and adding inter-
nal cross—refercnces, and amending intemai cross-references for np}:cnd.lces
E~F. filed $~30-06 pursuant to section 100, title 1, Califormia Code of Regula-
tions (Register 96. No. 40).

4, Amendment of subsections (a)}(6). (f(S)}(A). (g}(2)(A) (Tabie 1), (N(1){AIL..
(DEHAL., (DEHDIDHAKDIL.. (HGHD). (HEWB) and (mM4)(C)8. and
amendment of NOTE filed 1-2-97; operative 1-2-97 purstant to Government

Code section 11343.4(d). Submitted to OAL for printing only pursuant to Labor
Code section 1423(a)(3) (Register 97, No. 1).

§1522.1, Lead.
(a) Scope. This secticn applies to ail construction work where an em-
ployeemay be occupaticnally exposed tolead. All construction work ex-

... .cluded from coverage in the general industry standard for lead by secdon

5216(a)X2) is covered by this standard. Construction work is defined as
work for construction. alteration and/or repair, inciuding painting and
decorating. It includes but is not limited to the fellowing:

(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. ot renovatien of structures.
substrates, or portions thereof, that contain lead. or materizls containing
lead:

(4) Installation of products containing fead;

(5) Lead contamination/emergency cleanup;

(6) Transportation. disposal, storage, orcontainment of lead or materi-
als containing lead on the site or location a1 which constriction activities
are performed. and

(€)) Maintcnance operations associated with the construction activities

this subsection.
7 (b) Definitions.
Actioh level means employee exposure, without regard to the use of
ors, to an airborne concentration of lead of 30 micrograms percu-
bic meter of air (30 pg/m*) calculated as an B-hour time—weighted aver-
age (TWA).

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

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

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

g;upemsormeans one who is capable of identifying existing and pre-
dictable lead hazards in the surroundings or working conditions and who
has authorization to take prompt corrective measures to eliminate them:.
Supemsars shall be trained, as required by this section. and. when re-
certified consistent with section (IX3).
issible exposure limit.
e employer shall assure that no employee is exposed to lead at

1g/m?) averaged over an 8-hour period.

(2)If an employee is exposed to lead formore than 8 hours in any work
day the employees” allowable exposure. as a time weighted average
(TWA) for that day, shall be reduced according 1o the following formula:

Allowable employee exposure (in pg/m*)=400 divided by hours
worked in the day.
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(3) When respirators are used to limit employee exposure as required
under subsection (c) and all the requirements of subsections (e} 1) and
(fYhave been met, employee exposure may be considered to be a1 the jev-
el pmvidedl%:: protection factor of the respirator for those periods the
:es;_)i}gwﬁg wom. Those periods may be averaged with exposure levels
dunng periods when respirators are not wom to determine the em-

ployee’s daijy TWA exposure.
" (d)Ex assessment.
(1) General,

_{&YEach employer whohas a workplace or operation covered by this
standard shall initially determine if any empioyee may be exposed tolead
at or above the action level,

(B) For the purposes of subsection (d), employee exposure is that ex-
posure which wonld oceur if the empioyee were not using a respirator.

(C) Wilh the exception of monitoring under subsection (dX3), where
monitoring is required under this section. the employer shall collect per-
sonal samples representative of a full shift including at least one sample
for each job classification in each work area either for each shift or for
the shift with the highest exposure level.

(D) Fuli shift personal samples shall be representative of the moni-
tored employee's regular, daily exposure tolead.

(2) Protection of employees during assessment of exposure.

(A) With respecttothe lead related tasks listed in subsection (d)(2)( A).
where lead is present. until the employer performs an employee eXposure
agsessment 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
{dX(2XE). The tasks covered by this requirement are:

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

2. Spray painting with lead paint

(B) in addirion, with regard to tasks not listed in subsection (d)(2)XA),
where the employerhas any reasons to believe that an employee perform-
ing the task may be exposed 10 lead inexress 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 employer shall treat the employee as if the employee were ex-
posed above the PEL and shall implement employee protective measures
as prescribed in subsection (d)(2XE).

(C) With respect to the tasks listed in this subsection (d)(2XC), 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

- ug/m®. theemployer shall treat the employee as if the employee were ex-

posed tolead in excess of 500 plg/m® and shall implement employee pro-
tective measures as prescribed in subsection (d)(2XE). Where the em-
Ployerdoes establish that the employee is exposed to levels of lead below
500 ug/m’, the employer may provide the exposed employee with the ap-
propriate respirater prescribed for such use at such lower exposures. in
accordance with Table 1 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 systems; cleanup activities
where dryexpendable abrasives areused: and abrasive blastingenclosure
movement and removal.

(D) With respect to the tasks listed in this subsection (d}2XD) of this
sectian, 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 10 lead in ex-

cess of 2,500 pug/m’ (50 x PEL), the employer shall treat the employee

as if the employee were exposec to lead in excess of 2,500 pg/m® and
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shall implement empioyee protective measures as prescibed in subsec-
tion (X 2)(E). Where the employer does establish that the employee is
exposed tolevels of Jead below 2.500 jig/m?, the employer may provide )
the exposed employee with the 2ppropriate respirator prescribed for use
at such lowerexposures, in accordance with Table I of this section. Inter-
im protection as described in this subsection is required where feed con-
taining coatings or paint are Present on strucrures when performing:

1. Abrasive blasting,

2. Welding,

3. Cutting, and

4. Torch buming.

{E)Until the emplover performs an empioyee exposure assessment as
required under subsection (d) and determines actual employes exposure,
the employer shail provide to employees performing the tasks described
in subsecticns (d}2XA), (dX2)(B), (dX2XC) and (dX2XD) with interim
pirotection as follows: -

1. Appropriate respimtory 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 (1X2)

4. Hand washing facilities in accordance with subsection (1)(5).

5. Biological monitoring in accordance with subsection (J}{1XA). to
consist of blood sampling and analysis for lead and zine protoporphyrin
levels, and

6. Training as reguired under subsection (/)(1 XA} regarding section
5194, Hazard Communication: training as required under subsection
(N(2XC). regarding use of respirators; and traiping in accordance with
section 1510. Safety Instruction for Employees.

(3) Basis of inital determination. .

(A) Except as provided under subsections (d)}(3XC) and (dX3XD) the
employer shall monitor employee exposures and shall base initial deter-
minations on the employee exposure monitoring results and any of the
following, relevant considerations:

1. Any information, observations, or caltculaticns which would indi-
cate employee exposure to lead:

2. Any previcus measurements of airbome lead: and

3. Any employee complaints of symptoms which may be attribatable
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 aitbome concen-
trations of lead in the workplace.

(C) Where the employer has previously monitered for lead exposures,
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 environ-
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 subsections (d)3)A) and (d)(6) if the sam-
pling and anatytical methods meet the accuracy and confidence levels of
subsection (dX9).

(D) Where the employer has objective data, demonsirating that a par-
ticulay product or material comtaining lead or aspecific process, operation
or activity involving lead cannot result in employee exposure to lead at
orabovethe action level during processing, use, orhandling, the employ-
er may rely upon such data instead of implerenting initial monitoring,

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

2. Objectivedata, asdescribed insubsection {dX3XD), is not permitted
to be used for exposure assessment in conpection with subsection (d)X2).

3. Ohjective data for surface coatings and materials that contain lead
shail meet the following methodology:
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a. Lead analysis shall be performed for each unique surface coating
and material that may constitute 2 health bazard to empioyees engaged
in activities within the scope of this section and; ’

b. Analysis of surface coatings and materals shall be performed in a
manner that meets the requirements of subsection (dX9) and shall be re-
corded, as described in subsection (nX4),

{4) Positive initial determination and initial monitoring.

{A) Where a determination conducted under subsections (dX1}, (2)
and (3) shows the possibility of any emplovee exposure at or above the
action level the employer shall conduct monitoring which is representa-
tive of the exposure foreach employee in the workplace whois exposed
to lead.

(B) Where the employer has previously monitored for lead exposure,
and the data were obtained within the past 12 months during work 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 oo such eaglier monitoring results to
satisfy the requirements of subsection (d)(4XA)if the sampling and ana-
Iytical methods meet the accuracy and confidence levels of subsection
().

{C) Objective data for an initial assessment that demonstrate surface
coating or material that contain lead at concentrarions equal to orezceed-
ing 0.06% lead dry weight (600 ppm) demonstrate the presence of lead
surface coatings or material that constitute a health hazard to employees
engaged in lead—related construction work. The lead concentration of
paint or materials is based on the lead content in the nonvolatile compo-
nents of the surface coating or material such as paint. Objective data as
described in this subsection are not permitted 1o be used in lieu of expo-
sufe assessment in connection with lead-related tasks listed in subsection
(dX(2)-

(5) Negative initial determination.

{A) Where a determination, conducted under subsections (dX1). (2).
and (3) is made that no employee is exposed to aitborne concentrations
of lead at or above the action level the employer shail make a written re-
cord of such determination. The record shall include at least the informa-
tion specified in subsection (dX3XA) and shall also include the date of
determination. location within the worksite. and the name and secial se-
curitv number of each employee monitored.

{B) Objective data that meet the requirements of subsection (n}4) for
an initial assessment that demonstrate surface coating or material that
contain lead at concentrations less than (.06 lead dry weight (600 ppm)
are sufficient to establish a negative determination. The lead concentra-
tion of surface coatings or matetials is based on the lead content in the
nonvolatile components of the surface coating or matenial such as paint.
Objective data as described in this subsection are not permitted tobe used
in lieu of exposure assessment in connection with lead-related tasks
listed in subsection (dX2). '

(6) Frequency.

{A) If the initial determination reveals employee 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 tobe at or above the action level but at or below the
PEL the employer shall perform momitoring 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 apan, are below the action level et which time the
employer may discontinue menitoring for that employee except as other-
wise provided in subsection (dX7).

(C) If the 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
twoconsecutive measurements, taken at least 7 days apart, are aterbelow
the PEL but at or above the action Jevel at which time the employer shall
repeat monitoring for that employee at the frequency specified insubsec-
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tion (d)(6)(B). except as otherwise provided in subsection {d)(7). The
employer shall continue mopitoring 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 employermay discontinue momitor-
ing for that employee except as otherwise provided in subsection (d)(7).

(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 atready exposed
at or above the action level being exposed above the PEL, the employer
shall conduet additional monitoring in accordance with this subsection.

(8) Employee notification.

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

(B) Wheneverthe results indicate that the representative employee ex-
posure, without regard torespirators, is at or above the PEL the employer
shall include in the written notice a staternent that the eraployees expo-
sure was at or above that level and a description of the corrective action
taken or to be taken to reduce exposure to below that level.

(9) “Accuracy of measurement”. The employer shalf use a method of
monitoring and analysis which has an accuracy (to a confidence level of
95%) of not less than plus or minus 25 percent for airborne concentrations
of lead equal to or greater than 30 pg/m’. Methods for the determination
of lead concentrations of surface coatings and material shall be deter-
mined by methods which have an accuracy (ic a confidence level of 95

Sfnot less than plus or minus 25 percent at 0.06% lead dry

of compliance
Eineering and work practice controls.

(A) General. The employer shall implement engineering and work
practice controls. including administrative cantrols, to reduce and main-
tain employee exposure tolead 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.

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

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

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

2. A description of the specific means that will be employed to achieve
compliance and. where engineering controls are required engineering
plans and studies used to determine methods selected forcontrolling ex-
postre to lead:

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

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

5. A detailed schedule for implementation of the program. including
documentation such as copies of parchase orders for equipment. con-
struction contracts. etc.;

6. A work practice program which includes items required under sub-
sections (g), (b} and (i) and incorporutes other relevant work practices
such as those specified in subsection (e)(5)

7. An administrative control schedule required by subsection (e)(4),
if applicable; '
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8. A description of amangements made among contractors on multi—
contractorsites with respect toinformin g affected employees of porential
exposure to lead and of regulated areas.

9. Other relevant information.

(C) The compliance program shall provide for frequent and regular in-
spections of job sites, regulated areas, materials. and equipment to be
made by a supervisor.

(D) Written programs shall be submitted upon request to any affected
employee or authorized empioyee 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
months to reflect the cumrent stams of the program.

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

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

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

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

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

{5) The employer shall ensure that. 1o the extent relevant, employees
f ood work practices such as described in Appendix B of this sec-
(f) Regpiratory protection.
neral. Where the use of respirators is required under this section
ployershall provide, at no 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 employee’s exposure to lead exceeds the PEL:

(B) In work situations in which engineering controls and work practic-
es are not sufficient to reduce exposures 1o or below the PEL;

(C) Whenever an employee requests a respirator: and

(D) Aninterim protection foremployees performing tasks as specificd
in subsection (d)(2).

(2) Respirator selection.

(A) Where respirators are used ander this section the employer shail
select the appropriate respirator or combination of respirators from Table
Ibelow.

(B) The employer shal] provide a powered. air-purifying respirator in
lien 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.

(C) The employer shall select respirators from among those approved
for protection against lead dust. fume. and mist by the Mine Safety and
Health Administration and the National Institute for Occupational Safety
and Health (NIOSH ) under the provisicns of 30 CFR part 1].
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T asLe L —Resematory ProTECTION FOR LEAD AEROSOLS

Airbome con-

centration of

lead or condi-
tion of use

Reguired
respiratort

* 1/2 mask air purifying respirator
with high efficiency filters 23

* 1/2 mask supplied air
respirator operated in demand
(negative pressure) mode.

* Loose fining hood or helmet
powered air purifying
respirator with high
efficiency filters.’

* Hood or helmet supplied air
respirator operated in a
continucus—flow
mode—e.g., type CE
abrasive blasting respirater
operated in a
continuous-flow mode.

* Full facepiece air purifying
respirator with high
efficiency filters.*

Not in excess of 500
pe/my’

Not in excess of 1,250
pg/m.

Not in excess of 2.500
pe/m’.

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

* Full facepiece supplied air
Tespirator operated in
demand mode.

* 1/2 mask or full facepiece
supplied air respirator
operated i a continucus—
flow mode.

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

* 1/2 mask supplied air respirator
operated in pressure demand
or other positive—pressure
mode.

* Full facepiece supplied air
respirator operated in
pressure demand or other
positive—pressure mode—
e.g.. type CE abrasive
blasting respirators
operated in a positive—
Ppressure mode.

* Full facepiece SCBA operated

in pressure demand or other
positive-pressure mode.

Not in excess of 50,000
pgm?®.

Not in excess of 100,000
pgm’.

Greater than 100,000
jtg/m? unknown
concentration. ot
fire fighting.

*Respirators specified for higher concentrations can be used at low-
er concentrations of lead. .
2Fyll facepiece is required if the lead aerosols cause eye or skin
irritation at the use concentrations.

3A high efficiency panticulate filter (HEPA) means a filter that is
99.97 percent efficient against particles of 0.3 micron size or
larper.
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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 propedy.

(B) Employers shall perform either quantitative or qualitative face fit { \
\tigpsof lead.

tests at the time of initial fitting and at least every six months thereafter
for each employee wearing negative pressure respirators. The qualitative
fit tests may be used only fortesting the fit of half-mask respirators where
they are permitted tobe wom, and shall be conducted in accordance with
appendix D of this section. The tests shall be used 1o select facepieces that
provide the required protection as prescribed in Table L

{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 (G)(3XA)2. to determine
whether the emplovee 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), (¢) and {f).

{B) The employershall permit each employee whouses afilterrespira-
tor tochange 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
_z,t%) to'wash their face and respirator facepiece whenever necessary 1o
‘prevent skin irritation associated with respirator use.

{ (8) Prjrective work clothing and equipment.
% (1)Pybvision and use. Where an employee is exposed tolead above the
ithout regard to the use of respirators, where employees are ex-
posedtolead compounds which may cause skin oreye irmitation (e.g. lead
arsenate. lead azide). and as interim protection foremployees performing
tasks as specified in subsection {(dX2), the employer shall provide at no
cost to 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) Coveralls or sitnilar full-body work clothing:

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

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

(2) Cleaning and replacement.

(A) The empioyershall provide the protective clothing required in sub-
section {gX1) in 4 clean and dry condition at least weekly, and daily to
employees whose exposure levels without regard to a respirator are over
200 ytg/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 clothing
and equipment as needed to mzintain their effectiveness.

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

(E) The employer shall assure that contaminated protective clothing
which is ta be cleaned. laundered, or disposed of, is placed in a closed
container in the change area which preventsdispersion 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 lead.

(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 waterin accor-

dance with applicable local, state, or federa! regulations.

o,
o
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{H) The employer shall prohibit the removal of lead from protective

cloth equipment by blowing, shaking, or any other means which
gisperses 1¢ad into the air.

/ (h) Housekeeping.

(1) All surfaces shall be maintained as free as practicable of accumula-

(2) Clean—up of floors and other surfaces where lead accumulates shall
wherever possible, be cleaned by vaciuming 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 vaciuming methods are selected, the vacuums shail 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

Yerss, the compressed airis used in conjunction with a venrilarion system

¢ designgd to caprure the airbome dust created by the compressed air.

(i) Hygiene facilities, practices and regnlated areas.

i (1)/The employer shall assure that in areas where employees are ex-

tolead above the PEL without regard to the use of respirators, food
orbeverage is not present orconsumed. tobacco products are not present
or used. and cosmetics are not applied.

(2) Change areas.

{A) The employer shall provide clean change areas for employees
whose aitbome exposure tolead is above the PEL, and as interim protec-
tion for employees performing tasks as specified in subsection (d)(2),
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 clothes which prevent cross—contamination,

(C) The employer shal] assure that employees do not leave the work-
place wearing any protective clothing or equipment that is required to be
worn durning the work shift,

(3) Showers.

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

{B) The empioyer shall assure, where shower facilities are available,
thar employees shower at the end of the work shift and shall provide an
adequare supply of cleansing agents and towels for use by affected em-
ployees.

{4) Eating facilities.

{A) The employer shall provide lunchroom facilities oreating areas for
employees 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 oreating areas
are as free as practicable from lead contamination and are readily accessi-
ble 1o employees.

(C) The employer shall assure that employees whose airborne expo-
sure Lo lead is above the PEL; without regard to the use of & respirator,
wash their hands and face prior 1o eating, drinking, smoking cr applying
cOSmenCs.

(D) The employer shall assute that employees donot enter lunchroom
facilities or eating areas with protective work clothing or equipment up-
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 employershall assure that em-
ployees wash theirhands and face at the end of the work-shift.

(6) Regulated Area.
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(A) Employers shail establish regulated areas. where feasible, for -

work areas where employees are exposed 1o lead at or above the PEL or
periorming the tasks described in subsection (d)(2).

(B) Regulated areas shall be posted with signs as described in subsec-
tion (mX2).

(C) Employers shall restrict access to the regulated area to employees
authorized by the superviser, to representatives of affected emplovees,
as described in subsection (0) and to persons authorized by the Chief or
NIOSH.

(D) Each employee authorized to enter the regulated area shall be pro-
viged with and be required to wear protective equipment required by sub-

;sgczims {) and (g).
¢ (§) Medkcal surveillance,

i (1) Geperal,

kN \M employer shall make available initial medical surveillance to
employees occupationally exposed on any day to lead at or above the ac-
tion level. Initial medical surveillance consists of biological monitaring
in the form of blood sampling and analysis foriead and zinc protoporphy-
rin levels.

{B) The employer shail institute a medical surveillance program in ac-
cordance with subsections (§)(2) and (j)(3) for all employees who are or
may beexposed by the employer at or above the action level for more than
30 days in any consecutive 12 months;

(C) The employer shal] assure that all medical examinations and pro-
cedures are performed by or under the supervision of a ticensed physi-
cian,

(D) The employer shall make available the required medical surveil-
lance including multipie physician review under subsection (GX3X(C)
without cost 10 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 biotogical monitoring in the form of blood sampling
and analysis for lead and zinc protoporphyrin levels to each employee
covered under subsections (j)(1)(A) and (B) on the following schedule:

L. For each employee covered under subsection (j)(1XB). at least ev-
ery 2 months for the first 6 months and every 6 months thereafier;

2. For each employee covered under subsections ()IXA) or (B)
whose last blood sampling and analysis indicated a blood lead level at or
above 40 p1g/dl, at least every two months. This frequency shall continue
until two consecutive blood samples and analyses indicate a blood lead
level below 40 pg/dl; and

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

(B) Follow-up blood sampling tests. Whenever the results of a blood
lead level test indicate that an employee’s blood lead leve] exceeds the
numerical criterion for medical removal under subsection (k) 1(A). the
employer shall provide a second (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 pursuant to this section shall have
an accuracy (toa confidence level of 95 percent) within plus or minus 15

percent or 6 pg/dl, whicheveris greater. and shal] be conducted by alabo-
ratory approved by OSHA.

(D) Employee notification.

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

2. theemployer shall notify each emplovee whose blood lead level ex-
ceeds 40 jug/dl that the standard requires temporary medical removal
with Medical Removal Protection benefits when an employee's blood
lead Jevel exceeds the numericai criterion formedical removal undersub-
section (k)(1)}{A).

(3) Medical examinations and ¢onsultations.

Page 166.2(b)

{A)Frequency. The employer shall make available medical examina-
tions and consultations o each employee covered under subsection
(X 1XB) on the following schedule:

1. Atleas annually foreach employee for whom 2 blood sampling test
conducted at any time during the preceding 12 months indicated a biood
lead level at or above 40 Ug/dl;

2. As soon as possibie, uponnotification by an employee eitherthat the
employee has developed signs or symptoms commonly associated with
lead intoxication, that the employee desires medica] advice conceming
the effects of current or past exposure to lead on the employee's ability
to procreate ahealthy child, that the employee is pregnant. or that the em-
ployee has demonstrated difficulty in breathing during a respirator fitting
test or during use; and -

3. As medically appropriate for each employee eitber removed from
exposire to lead due to a risk of sustaining materal impairment 1o health,
or otherwise limited pursuant to a final medical determination.

(B) Content, The content of medical examinations made available pur-
suant to subsection (jX3)(A)2. - 3. shall be determined by an examining
physician and. if requested by an employee, shall include pregnancy test-
ing or laboratory evaluation of male fentility, Medical examinations
made available pursuant to subsection (jY(3)(A)1. shall include the fol-
lowing elements:

L. A detailed work history and a medical history. with particularatten-
tion to past lead ex posure (occupational and non~—occupational), personal
habits (smoking, hygiene). and past gastrointestinal, hematclogic. renal,
cardiovascular, reproductive and neurological problems;

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

3. A blocd pressure measurement;,

4. A blood sample and analysis which determines:

a. Blocd lead level:

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

c. Zinc protoporphyrin;

d. Blood urea nitrogen: and,

¢. Serum creatinine:

5. 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) Multiple physician review mechanism.

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

a. Toreview 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 toseek
a second medical opinion after each occasion that an initial physician
conducts 2 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-
lowing within fifteen (15) days after receipt of the foregoing notification,
or receipt of the initial physician's writien opinion, whichever is later:

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

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

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

a Toreview any findings, determinations or recommendations of the
prior physicians: and

b. To conduct such examinations, consultations, laboratory tests and -

discussions with the prior physicians as the third physician deems neces-
sary 1o resolve the disagreement of the prior physicians,

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

(D) Information provided to examining and consulting phvsicians.

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

& A copy of this regniation 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 tolead
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 por 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 medic al examination or consultation un-
der this section upon request either by the second or third physician. or
by the employee.

(E) Wriner medical opinions.

1. The employer shall obtain and fumish the employee with a copy of
a written medical opinion from each examining or consulting physician
which contains only the foliowing information:

a. The physician’s opinion as to whether the employee has any de-
1ected medical condition which would place the employee at increased
nisk of material impairment of the employee’s health from exposure to
lead:

b. Any recommended special protective measures to be provided tothe
employee. or limitations 1o be placed upen the employee's exposure 10
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 resuits 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 crally, or m 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 ernon-
cccupational. which dictates further medical examination or treatment.

(F) Altemate physician determination mechanisms. The employerand
an employee or authorized employee representative may agree upon the
use of any alternate physician determination mechanism in liew of the
multiple physician review mechanism provided by subsection (X3)(C)
solong as the altemate mechanism is as expeditions and protective as the
requirements contained in this subsection.

(4) Chelauon.

(A) The emplover shall assure that any person whom he/she retains.
employs, supervises or controls does not engage in prophylactic chela-
tion of any employee at any ume,
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{B)If therapewtic or diagnostic cheiation is tobe performed by any per-
soninsubsection (jX4)XA), 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

,ﬁﬁ prior 1o its occurrence.

(k) Medical removal protection.

(leemporary medical removal and reum of an employee.

1 ) Temporary removal due toelevated blood lead level. The employ-

shall remove an employes from work having an exposure tolead at or

above the action level on each occasion that a periedic and a 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 to a final medical determination.

1. The employershall remove an employee from work baving an expo-
sure to lead at or above the action level on each occasion that a final medi-
cal determinaticn resuits in a medical finding, determination, or opinicn
that the emplovee has a detected medical condition which places the em-
ployee at increased risk of material impairmoent to health from exposure
tolead.

2. For the purposes of this section. the phrase “final medical determi-
nation” means the written medical opinion on the employees” health sta-
tus by the examining physician or, where relevant, the cutcome of the
multiple physician review mechanism or alternate medical determina-
tion mechanism used pursuant to the medical surveiltance provisions of
this section.

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) Retumn of the employee to former job status. 1. The employer shall
retum an employee to his or her former job status:

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

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

2. For the purposes of this section. the requirernent that an employer
retum an employes to his or her former job status is not intended to ¢x-
pand npon or restrict any ights an employes 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 empioyer shall remove any limitations placed on an employee
orend any special protective measures provided to an employee pursuant
to a final medical determination when a subsequent final medical deter-
mination indicates that the limitarions or special protective measures are
no longer necessary.

(E) Employer options pending a final medical determination. Where
the multiple physician review mechanism, or altermate medical determi-
‘nation mechanism used pursuant to the medical surveillance provisions
of this section. has not yet resulted in a final medical determinaticn with
respect 1o an employee, the employer shall act as follows:

1. Removal. The employer may remove the employee from exposure
to lead, provide special protective measures to the employee, or place
limitaticns upon the employee, consistent with the medical findings. de-
terminations, or recommendations of any of the physicians who have re-
viewed the employee’s health stats,

2. Return. The employer may return the employee to his orber former
job status, end any special protective measures provided tothe empioyee.
and remove any limitations placed upon the employee, consistent with
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the medicat findings, determinations, or recommendations of any of the
physicians who have reviewed the empioyee s health starus, with twoex-
ceptions. If:

a. the initial removal, special protection, or limitation of the empioyes
resulted from a final medical determination which differed from the find-
ings, determinations, or recommendations of the initial physician or;

b. If the employee has been on removal 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
shail provide an employee up toeighteen ( 18) months of medical removal
protection benefits on each occasion that an employee is removed from
exposure 1o lead or otherwise limited pursuant to this section.

(B) Definiticn of medical removal protection benefits. For the pur-
poses of this section, the requirement that an employer provide medicai
removal protection benefits means that, as long as the job the empioyee
was removed from continues, the employer shall maintain the totaj nor-
mal earnings. seniority and other employment rights and benefits of an
employee, including the employee's right to his or her former job status
as though the employee had not been medically removed from the em-
ployee’s job or otherwise medically limited.

(C)Follow-upmedical surveillance during the period of emplovee re-
moval or limitation. During the period of time that an employee is medi-
cally removed from his orher 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 a2 removed employes files a
claim for workers’ compensation payments for a lead—related disability.
then the employer shall continue to provide medical removal protection
benefits pending disposition of the claim. To the extent that an award is
made to the employee for eamings lost during the perid of zemoval. the
employer's medical removal protection cbligation shall be reduced by
such amount. The employershall receive nocredit forwoerkers™ compen-
sation payments received by the employee for :reaunent—mlated ex-
penses.

(E) Other credits. The employer’s obligation to provide medical re-
moval protection benefits to 2 removed employee shal] be reduced to the
extent that the empioyee receives compensation for eamings lost during
the pericd 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 employee’s removal.

(F) Voluntary removal or restriction of an employee. Where an em-
ployer, although not required by this section to do so, removes an em-
ployee from exposure to lead or otherwise places limitations on an em-

- ployee due to the effects of lead exposure on the employee’s medical

gndition. the employer shall provide medical removal protection bene-
he employee equal to that required by subsection (kKX2XA) and

YEmployee information. training and certification.

) General.

(A) The employer shall communicate information conceming lead
azards according to the requirements of the Hazard Communication
Standard, section 5154, including but not imited to the requirements con-
cerning waming signs and labels, material safety data sheets (MSDS),
and employee information and training.

(B) Forall employees who are subject toexposure to lead at or above
the action level on any day or who are subject 1o exposure to lead com-
pounds which may cause skin or eye imitation (e.g. lead arsenate. Jead
azide), the employer shall provide a training program in accordance with
subsection (I)(2) and assure employee participation.

(C) The employer 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.
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(D) The employer shall aiso provide the raining program at least annu-
ally foreach employee whaois subject to lead exposure at or above the ac-
tion Jevel on any day.

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

(2) Training program,

The employer shall assure that each employee is trained in the follow-
in

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

(B) The specific namre of the operations which could result in expo-
sure to lead above the action level:

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

(D) The purpese and a description of the medical surveillance pro-
gram. and the medical removal protection program including informa-
tion conceming the adverse health effects associated with excessive ex-
posure to lead {with panicular atiention to the adverse reproductive
effects on both males and females and hazards to the fetus and additional
precautions for employees who are pregnant);

(E) The engimeering controls and work practices associated with the
employee’s job assignment including training of employees to follow
relevant good work practices described in Appendix B of this section;

(F) The contents of any compliance plan and the location of regulated
areas in effect:

{G) Instructions to employees that chelating agents should not routine-
ly be used to remove lead from their bodies and should not be used at all
except under the direction of a licensed physician; and

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

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

The employer shaill ensure that all employees and supervisors who are
engaged in lead related construction work as defined in Title 17, Califor-
mia Code of Regulations, Section 35022, and have been shown to be ex-
posed tolead at or above the permissible exposure limit, meet the training
requirements of this section. are trained by an accredited training provid-
et and are certified by the Califomiz Department of Health Services.
Lead related construction work is defined in Title 17 to be any construc-
tion. alteration, painting, demclition, salvage. renovation, repair, or
maintepance of any residential or public building, including preparation
and cleannp, that, by using ordisurbing lead containing matenial or soil,
may result in significant exposure of adults or children to lead. As used
in the definition of lead related construction werk, “public building™
means a stucture which is generally accessible to the public, including
butnot limited to, schools, daycare centers, museums, airports, hospitals,
stores, convention centers, govemment facilities, office buildings and
any other building which is not an industrial building or a residential
building. Regnlations for acereditation of training providers and for the
centification of employees and supervisors are found in Title 17, Califor-
nia Code of Regnlations, Division 1, Chapter 8.

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

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

(B) The employer shall provide, upon request, 2]l materials relating to
th¢’employee information training program and certification to affected

loyees, their designat?d representatives, the Chief and NIOSH.

em;‘:oloyermayuse signs required by otherstatutes, regulations
ces inadditionto, orin combination with, signs required by this
su

(B) The employer shall assure that nostatement appears on or near any
sign required by this subsection which contradicts or detracts from the
meaning of the required sign.

Register 97, No. 6; 2-7-57




BN B I B O B =

Y & T BN S = =

Title 8

Construction Safety Orders

§1532.1

(2) Sigps.

(A) The employer shali post the following warning signs in each regu-
lated area or work area where an employees exposure to lead is above the
PEL.

WARNING
LEAD WORK AREA
POISON
NO SMOKING OR EATING

(,Bfﬁ:\e\ﬁlxployer shall assure that signs required by this subsection
gre.illuminated and cleaned as necessary so that the iegend is readily vis-

sible.

" (n) Recopikeeping.
LD assessment.
( e employer shall establish and mainiain an accurate record of

all monitoring and other data used in conducting employes 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, inciuding a deseription of the sampling procedute
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 whese exposure the mea-
surement is intended to represent; and

3. The environmental variables that could affect the measurement of
employee exposine.

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

(2) Medical surveillance.

(A) The employer shall establish and maintain an accurate record for
each eraployee subject to medical surveillance as required by subsection
0.

(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 opinions;

3. Results of any airborne exposure monitoring done on orforthat 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 medlcal and
work history required under subsection (j);

2. A description of the laboratory procedures and 2 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 emplover shall maintain orassure 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 cument exposure to lead pursuant to sub-
section (k).

(B) Each record shal] include:

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

2. The date of each occasion that the employee was removed from cur-

Tent exposure to lead as well as the corresponding date on which the em-
ployee was returned to his or her former job statms;

3. A brief explanation of how each removal was or is being accom-
plisbed: and
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4. A statement with respect to each removal indicating whether or not
the reasen 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 moni-
toring”.

{A) For purposes of this section, objective data are information dem-
onstrating that a particular product or material c ontaining lead ora specif-
ic process, operation, or activity involving lead cannot refease dust or
fumes in cancentrations at or above the action level under any expected
condidons of use. Objective data can be cbtained from any industry-wide
study or from laboratory product test results from manufacturers of lead
containing products. including surface coatings or other materials. The
data the employer uses from an industry—wide survey must be obtained
under workplace conditions closely resembling the processes, types of
material. control methods. work practices and environmental conditions
in the employer’s current operations.

{B) The employershall 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-
plovees. former employees. and their designated representatives. and to
the Chief and NIOSH for examination and copying.

{6) Transfer of records.

{A) Whenever the employer ceases to do busmcss the successor em-
ployer shall receive and retain all records required to be maintained by
subsection (o).

(B) Whenever the employer ceases to do business and there is no sue-
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
to be maintained by this section. the employer shall notify NIOSH at least
3 months prior to the disposal of such records and shall transmit those re-
corts to NIOSH if requested within the period.

-The employer shall also comply with any additionai requirements

ey€es or their designated re presentatives an opportunity to observe any
monitoring of employee exposure to lead conducted pursuant to subsec-
tion {(d).

{2) Observation procedures.

(A) Whenever observaticn of the monitoring of employee exposure to
lead requires entry into an area where the use of respirators, protective
clothing or equipment is required, the employershall provide the observ-
er with and assure the use of such respirators, clothing and equipment,
and shall require the observerto 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 ali steps related to the monitoring of lead performed at the
place of exposure: and
Record the results obtained or receive copies of the results when re-

fective date. This standard shall become effective immediately
ling with the Secretary of State.
Appendices. The information contained in the appendices to this
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Appendix A to § 1532.1 — Substance Data Sheet
for Occupational Exposure to Lead

1.  Substance Identification

A. Substance: Pure lead (Pb) is a heavy metal at room temperature and
pressure and is a basic chemical element. It can combine with vartous 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 called lead soaps. This standard does
not apply o other organic lead compounds.

C. Uses: Exposure tolead occurs in several different occupations in the
copstruction industry, including demolition or salvage of stuctures
where lead orlead—containing materiais are present: removal orencapsu-
lation of lead—containing materials, new construction, alteration, repair,
ormenovation of structures that contain fead or materials containing lead:
installation of products containing lead. In addition. there are construc-
tion related activities where exposure to lead may occur. including trans-
portation. disposal, storage. orcontainment 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 fg/m*)
averaged over an 3—hour workday.

E. Action level: The standard establishes an ‘action levei of 30 micro-

grams of lead per cubic meter of air {30 wg/m®) averaged over an 8-hour
workday. The action level triggers several ancillary provisions of the
standard such as exposure monitoring. medical surveiliance. and train-
mg.

. 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. butalsofromthe 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
certain organic lead compounds net covered by the standard. such as te-
traethyl lead) is not absorbed through your skin. When lead is scattered
in the air as a dust, fume or mist it can be inhaled and absorbed through
your lhungs and upper respiratory tract. Inhalation of airbome lead is gen-
eraliy the most important source of occupational lead absorption. You
can also absorb lead through your digestive systemif lead gets into your
mouth and is swallowed. If you handle food. cigarettes, chewing tobacc o,

- ormake-upwhich have lead on them orhandle them with hands contami-

nated with lead. this will conuribute 1o ingestion. A significant portion of
the lead that you inhale oringest gets into your blood stream. Once in your
blood stream. lead is circulated throughout your body and stored in vari-
ous organs and bedy tissues. Some of this lead is quickly filtered out of
your body and excreted, but some remains in the blood and other tissues.
As exposure to lead continues. the amount stored in your body will in-
crease if you are absorbing more lead than your body is excreting. Even
though you may not be aware of any immediate symptoms of disease, this
lead stored in your tissues can be slowly causing irreversible damage.
first to individual cells, then to your organs and whole body systems.

B. Effects of overexposure to lead.

{1) Short term (acute) overexposure. Lead is a potent. systemic poison
that serves no known useful function once absorbed by yourbody. Taken
in large enough doses, lead can kill you in a matter of days. A condition
affecting the brain called acute encephalopathy may arise which 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 magnitude are highly unusual, but not im-
possible. Similar forms of encephalopathy may, however, arise from ex-
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tended, chronic exposure to lower doses of lead, There is no sharp divid-
ing line between rapidly developing acute effects of lead. and chrenic
effects which ke longer to acquire. Lead adversely affects numerus
body systems, and causes forms of health impairment and disease which
arise after periods of exposure as shon as days oras long as several years,

{2) Long—term (chronic) overex posure. Chronic overexposure to lead
may result in severs damage to yourblood~forming. nervous. urinary and
reproductive systems. Some common symptoms of chronic overexpo-
sure include loss of appetite, metallic taste in the mouth, anxiety, consti-
paton, nansea, pallor. excessive tiredness, weakness, insommia, head-
ache, rrervous imitability, muscle and joint pain orsoreness. fine tremors,
numbness, dizziness. hyperactivity and colic. In lead colic there may be
severe zbdominal 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 stipor, poor memory, restlessness, imtability, emoer,
and convulsions. It may arise suddenly with the onset of seizures, fol-
lowed by coma. and death. There is a tendency for muscular weakness
to develop at the same time. This weakness may progress to paralysis of -
ten observed as a characteristic “wrist drop™ or “foot drop” and is a man-
ifestation of a disease tothe nervous system caliled peripheral neuropathy.
Chronic overexposure to lead also results in kidney disease with few, if
any, symptoms appearing until extensive and most likely permanent
kidneydamagehas cccurmred. 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 amse. it is often too
{ate to correct or prevent worsening conditions. and progression to kKidney
dialysis ordeath is possible. Chronic overexposure tolead 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 structure of sperm cells mising 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
also may result in decreased fertility, and abnormal menstrual cycles in
women. The cowrse of pregnancy may be adversely affected by exposure
tolead since lead crosses the placental barrier and poses oisks todevelop-
ing fetuses. Children bor of parents either one of whom were exposed
toexcess ead levels are more likely to have birth defects. mental retarda-
tion. behavicoral disorders or die during the first year of childhood. Over-
exposure to lead also distupts the blood—forming system resulting in de-
creased hemoglobin (the substance in the blood that caries oxygento the
cells) and nitimately apemia. Anemia is characterized by weakness, pal-
lor and fatigability as a result of decreased oxygen camying 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 lifetime requires that a worker’s blood lead level (BLL. also ex-
pressed as PbB) be maintained at or below forty micrograms perdeciliter
of whole blood (40 pg/dl). The blood lead levels of workers (both male
and female workers) who intend to 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 your blood 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 1g) 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% ot ug%. 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.)

BLL 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 current sbsorp-
tion of lead, not the effect that lead is having on your body or the effects
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that past lead exposure may have already caused, Past research into lead—
related diseases, however, has focused heavily on associations between
BLLs and various diseases. As a result, your BLL is an important indica-
tor of the likelihood that you will gradually acquire a iead—related health
impatrment or disease.

Cnce yourblood lead level climbs about 40 pg/dl, your risk of disease
increases. There is & wide vatability of individual response o lead, thus
itis difficult to say that a particular BLL in a given person will cause a
paticular effect. Studies have associated fatal encepbzlopathy with
BLLs as low as 150 pg/dl. Other studies have shown other forms of dis-

eases in some workers with BLLs well below 80 pg/dl, Your BLL s a
crucial indicator of the risks to your health, but one other factor is also
extemely important. This factor is the length of time you have had ele-
vated BLLs. The longer you have an elevated BLL., the greater the tisk
that large quantities of lead are being gradually stored in your organs and
tissues (body burden). The greater vour overall body burder. the greater
the chances of substantial permanent damage. The best way to prevent
all forms of lead-related impairments and diseases — both short terrn and
long term — is to maintain your BLL below 40 pg/dl. The provisions of
the standard are designed with this end in mind.

Your empioyer has prime responsibility to 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 cwn health by leaming about the lead hazards and their
control, leaming what the standard requires. following the standard
where It govems your own actions. and seeing that your employer com-
plies with provisions governing his or her actions.

(4)Reporting signs and symptoms of heaith problems. You should im-
mediately notify your employer if you develop signs or symptoms asso-
ciated with lead poiscning orif you desire medical advice conceming the
effects of current or past exposure to lead or yourability sohave a healthy
¢’ ild. You should alsonotify youremploverif you have difficulty breath-
ing during a respirator fit west or while wearing a respirator. In each of
these cases, youremployer must make available to you appropriate medi-
cal examinations or consultations. These must be provided at no cost to
you and at a reasonable time and place. The standard contains a procedure
whereby you can obtain a second opinion by a physician of your choice
if your employer selected the initial physician.

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.

1. Permissible Exposure Linyit (PEL) — subsection (¢)

The standard sets a permissible exposure limit (PEL} of 50 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
1sthe highest level of lead in airto which you may be permissibly exposed
over an B-hour workday. However, since this is an 8-hour average. shont
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 10 lead can
extend beyond a typicel B—hour workday as the result of overtime or other
alterations in yourwork 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 1o lead
for 10 hours a day, the maximum permitted average exposure would be
40 pgm’,

IL. 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 €x-

Page 166.2(g)

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 employer to monitor workers' exposures unless he orshe has
objective data which can demonstzate conclusively that no employee will
be exposed to lead in excess of the action level. Where objective data is
used in leu of actual monitoring the employer must establish and main-
1ain an accurate recond. 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 ex posure assessment un-
til such time that conditions have changed and the determination is no
longer valid Objective data for surfaces and materials that is jess than
0.06% lead dry weight (600 ppm) is indicative of materials that will not
give lead concentrations above the action level. Lead anajysis must be
performed for each unique surface coating or material. Surface coating
ormaterial objective data cannot be used toreplace airmonitoring forex-
posure assessments required for the lead-related tasks listed in subsec-
tion {dX2). Objective data may be compiled from various sources, e.g ,
insurance companies and trade associations and information from suppli-
ers or exposure 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 exposure is less than the action level, your employer must con-
dnct monitoring or must rely on relevant previous personal sampling, if
available. Where monitoring is required for the initiai determination, it
may be Himited to 2 representative number of employees who are reascn-
ably expected to bave the highest exposure levels. If your emplover bas
conducted appropriate air sampling for lead in the past 12 months, he or
she may use these results. provided they are applicable to the same em-
ployee tasks and exposure conditions and meet the requirements for ac-
curacy as specified in the standard. As with objective data, if such results
are relied upon for the initial determination. your employer must estab-
lish and maintain a record as to the relevancy of such data to current job
conditions.

If there have been any employee complaints of symptoms which may
be attributable 1o exposure to lead or if there is any other information or
observations which wenid 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 respintors, over
the action level, youremployer must set up an air monitoring program o
determine the exposure level representative of each employee exposed
to lead at your workplace. In carrying cut this air monitoring program,
youremployer is not required tomonitor the exposure of every employee,
but he or she must monitor a representative pumber of employees and job
types. Encugh sampling must be done 1o enable each employee’s expo-
sure level tobe reasonabiy 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 essentially similar
1o 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 vatil such time that an exposure assessment is
conducted which demonstrates that your exposure level is below the
PEL. Objective data cannot be used to replace air monitoring for this ex-
pOsure assessment.

If you are exposed to lead and air samplingis performed, youremploy-
er is required to notify you in writing within 5 working days of the air
monitoring results which represent your exposure. If the results indicate
that yourexposure exceeds the PEL (without regard to youruse of a respi-
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rator), then youremployermust 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 menitoring, at least every six
months if your exposure is at or over the action level but below the PEL.
Your employer may discontnue monitoring for you if 2 consecutive
measurements, taken at least 7 days apart, are at orbelow the action level,
Alrmonitoring must be repeated every 3 months if you are exposed over
the PEL. Your employer must continne monitoring for you at this fre-
quency until 2 consecutive measurements, taken at Jeast 7 days apart. are
below the PEL but above the action Jevel, at which time your employer
must repeat monitormg of your exposure every six months and may dis-
continue monitoring only after your ex posure drops toor below the action
level. However. whenever there is a change of equipment, process, con-
trof, or personnel or a new type of job is added at your workplace which
may resultin new or additional exposure tolead, youremployermust per-
form additional monitoring.

I Methods of Compliance — Subsection (e)

Your employer is required 1o assure that no emplovee is exposed to
lead inexcess of the PEL as an 8—hour TWA. The standard forlead incon-
stction requires employers to instimte engineering and work practice
controls including administrative controis to the extent feasible to reduce
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 1o the lowest level that can be accomplished by these
means and then supplemented with appropriate respimiory protection.
Youremployer must establish a regulated area that includes the work area
where aithome exposure 10 lead is above the PEL. or where the lead-re-
lated tasks listed in subsection (dX2) are performed.

Youremployer 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. Forexample. em-
ployers are required to include a description of operations in which lead
is emitted, detailing other relevant information about the operation such
as the type of equipment used. the type of maierial involved, employee
Jjob responsibilities. operating procedures and maintenance practices. In
addition. your employer’s compliance plan must specify the means that
will be used to achieve compliance and, where engineering controls are
required, include any engineering plans or smidies that have been used to
select the control methods. If administrative controls involving job rota-
tion are used to reduce employee exposure tolead. the job rotation sched-
ule must be included in the compliance plan. The plan must also detail
the type of protective clothing and equipment, including respirators,
housekeeping and hygiene practices that will be used to protect you from
the adverse effects of exposure to lead.

The written compliance program must be made available, upon re-
quest, to affected employees and their designated representatives, the
Chief and NIOSH.

Finally, the plan must be reviewed and updated at least every 6 months
10 assure jt reflects the current status in exposure control.

IV. Respiratory Protection — Subsection (f)

Youremployeris 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 Jead 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 sigrificant protection if properly chesen, fitted, worn,
cleaned. maintained, and replaced when they stop providing adequare
protection.

Page 166.2(h)

Your employer is required to select respirators from the types listed in
Table I of the Respiratory Protection section of the standard. Any respira-
tor chosen must be approved by the Mine Safety and Health Administra-
tion (MSHA) orthe 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-
ticn based on your aitbome lead exposure. Your employer may select a
type of respirator that provides greater protection than that required by
the standard: that is, one recommended for a higher concentration of lead
than is present in your workplace. For example, a powered air purifying
respirator (PAPR) is much more protective than a typical negative pres-
sure respirator. and may also be more comfortable to wear. A PAPR has
a filter, cartridge or canister to clean the air, and a power source which
continuously blows filtered air into your breathing zone. Y our employer
might make a PAPR available o you toease the burden of having towear
a respirator for long periods of time. The standard provides that you can
obtain a PAPR upon request. )

Y our employer must also start a Respiratory Protection Program. This
program must include written procedures for the proper selection, use.
cleaning, storage, and maintenance of respirators. Your employer must
assure that your respirator facepiece fits propedy. Proper fit of a respira-
tor facepiece is critical. Obtaining a properfit on each employes may re-
quire youremployer 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 a negative pressure respirator. A positive pressure
respirator supplies airto you directly. A quantitative fit testuses a sophis-
ticated machine to measure the amount, if any, of test material that leaks
into 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 weara res-
pirator, to know why it is needed, and to understand its limitarions.

Y cur employer must test the effectiveness of your negative pressure
Tespirator initially and atleast 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 opporunity to change the filter elements whepever an
increase in breathing resistance is detected. You dlso must be permitted
to periodically leave your work area to wash your face and respirator
facepiece whenevernecessary to prevent skin initation. If you everhave
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 result 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
regand to youruse of a respirator, orif you are exposed tolead compounds
such as lead arsenate or lead azide which can cause skin and eye irritation,
your employer must provide you with protective work clothing and
equipment appropriate for the hazard. If work clothing is provided, it
must be provided in a clean and dry condition at least weekly, and daily
if your airborne exposure to lead is greater than 200 g/m®. Appropriate
protective work clothing and equipment can include coveralls or similar
full-body work clothing, gloves, hats, shoes ordisposable shoe coverlets,
and face shields or vented goggles. Your employer is required to provide
all such equipment at no cost to you. In addition, your employeris respon-
sible for providing repairs and replacement as necessary, and also is re-
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sponsible 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 observed
prior to beginning work

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

2, Use work garmenits 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 follow these procedures upon leaving the work area:

1. HEPA vacuum heavily contaminated protective work clothing
while it is still being wom. Atno ttme may lead be removed from protec-
tive ciothing 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 respirators last; and

5. Wash bands and face.

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

17Where 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. i shower facilities are not available at the work site. show-
er immediately at home and wash hair.

V1. Housekeeping — Subsection (h)

Y our employer must establish a bousekeeping program sufficient to
maintain all surfaces as free as practicable of accumulations of Iead dust.
Vacuuming is the preferred method of meeting this requirement. and the
use of compressed airto clean floors and other surfaces is generally pro-
hibited unless removal with compressed air is done in conjunction with
ventilation systems designed tocontain 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 mustbe used equipped with a special filtercailed ahigh—-
efficiency patticulate air (HEPA) filter and emptied in a manner which
minimizes the reentry of lead into the workplace.

VII. Hygiene Facilides, Practices and Regulated Areas — Subsection
(i

The standard requires that hand washing facilities be provided where
occupaticnal exposure tolead occurs. In addition. change areas, showers
(where feasible), and lunchrooms or eating areas are to be made available
to workers exposed 1o 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
appiied. where airbomme exposures are above the PEL. Change rooms
provided by your employer must be equipped with separate stcrage faci-
lities for your protective clothing and equipment and street clothes to
avoid cross-contamination. After showering, no required protective
clothing orequipment wom during the shift may be wom home. It is im-
portant that contaminated clothing or equipment be removed in change
areas andnot be womn home oryou will extend your exposure and expose
your family since lead from your clothing can accumulate in your house,
car. etc. :
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Lunchrooms or eating areas may not be entered with protective cloth-
ing or equipment unjess 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 1o eating,
drinking, smoking or 2pplying cosmetics.

All of the facilities and hygiene practices just discussed are essential
to minimize additiopal sources of iead absorption from inhalation or in-
gestion of lead that may accumulate on you, your clothes, or your posses-
sions. Therefore, empioyers shall establish regulated areas. where access
is controlled by the supervisor for work areas where employees are ex-
posed 10 tead at or above the PEL or performing the specific tasks that
require air monitoring, as required by subsection (dX2). Any employee
that enters the regulated area must be provided with progective equip-
ment. Strict compliance with these provisions can virmally eliminate
several sources of lead exposure which significantly cantribute toexces-
sive lead absorption. :

VIIL. Medical Surveillance — Subsection (j)

The medical surveillance program is part of the standard's compre-
hensive approach to 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 ngestion. 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 unconmolled sources of non-occupational lead ex-
posure, (3) who exhibit unusual variations in lead absorption rates. o (4)
who have specific non-work related medical conditions which could be
aggravated by lead exposure (e.g.. renal disease, anemia). In addition.
control systems may fail, orhygiene 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-regardless of whether you are a man or
woman.

All medical surveillance required by the standard must be performed
by or under the supetvision of a licensed physician. The employer must
provide required medical surveillance without cost to employees and at
a reasopable time and place. The standard's medical surveillance pro-
gram has two parts — pericdic biological monitoring and medical exami-
nations. Youremployer's obligation to offer you medical surveiliance is
triggered by the resuits of the air monitoring program. Full medical sur-
veillance must be made available to all employees who are of 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-
tin 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 months for the first 6 months and every 6 months thereafter until
yourblood lead level is below 40 pg/dl. A zine protoporphyrin (ZPP) test
is a very useful blood test which measures an adverse metabolic effect
of lead on your bedy and is therefore an indicator of lead toxicity.

If your BLL exceeds 40 |1g/dl the monitoring frequency must be in-
creased from every 6 months to at Jeast every 2 months and not reduced
until two cansecutive 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 resuits. The employer must also inform you that the
standard requires temporary medical removal with ecanomic protection
when your BLL exceeds 50 pg/dl. (See Discussion of Medical Removal
Protection-Subsection (k).) Anytime your BLL exceeds 50 pg/dl your
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employer must make available to you within twoweeks of receipt of these
test results a second follow—up BLL 125t to confirm your BLL. If the rwo
tests both exceed 50 g/dl. and you are temporarily removed, then your
employer must make successive BLL tests available to you on 2 monthly
basis during the pedod of your removal.

Medical exaniinations beyond the initial one must be made avaiiable
on an annual basis if your blood lead level exceeds 40 pg/dl at any time
dunng the preceding year and you are being exposed above the airbome
action level of 30 pg/m® for 30 or more days per year. The initiai exami-
nation will provide information to establish a baseline 1o which subse-
quent datz can be compared.

An initial medical examination to consist of blood sampling and analy-
sis for lead and zinc protoporphyrin must also be made available (prior
to assignment) for each employee being assigned for the first time to an
area where the aitbome concentration of lead equals orexceeds the action
level at any time. In addition. a medical examination or consultation must
be made available as soon as possible if you notify your empioyer that
yDu are experiencing signs or symptoms commonly associated with lead
poiscaing orthat you have difficulty breathing while wearing a respirator
orduring a respirator fit test. You must also be provided a medical exami-
nation or consultation if younotify youremployerthat you desire medicat
advice concerning the effects of current or past exposure to lead on your
ability to procreate a heaithy chiid.

Finally, appropriate follow-up medical examinations or consultations
may alsobe provided for employees 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-assipument 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 touse a respirator: (3) 2 blood pressure mea-
surement; and (4) a series of Iaboratory 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 a sperm sampie), or a pregnancy test will be
given.

The standard does not require that you participate in any of the medical
procedures. tesis. etc. which your employeris required to make available
to you. Medicai surveillance can, however. play a very important roe in
protecting your bealth. You are strongly encouraged. therefore, to partic-
ipate in a meaningfu fashion. The standard contains amultipie physician
review mechanism which will give you a chance to have a physician of
your choice directly participate in the medical surveillance program. If
you are dissatisfied with an examination by a physician chosen by your
employer. you can select a second physician to conduct an independent
analysis. The two dectors would attempt to resolve any differences of
opinicn. and select a thind physician to resclve any firm dispute. General-
ly your empioyer will choose the physician who conducts medical sur-
veillance under the lead standard — unless you and your employer can
agree on the choice of a physician or physicians. Some companies and
unions have agreed in advance, for exampie, 10 use certain independem
medical laboratories or panels of physicians. Any of these arrangements
are acceptable so long as required medical surveillanee is made available
to workers.

The standand requires youremployer to provide centain information to
a physician to aid n his or ber 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 (5) prior writ-
ten medical opimicns conceming you that the employerhas. After a medi-
cal examination or consultation the physician must prepare a written re-
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port which must contain (1) the physician’s opinion as to whether you
have any medical condition which places youn at increased risk of material
impairment to health from exposure to iead, (2) any recommended spe-
cial protective measures to be provided to you, {3) any blood lead level
determinations, and (4) any recommended limitaticn 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 tonotify certain workers that they have acquired
a disease or other adverse medical condition as a result of cccupational
lead exposure. If this is true, these workers might have legal mghts to
compensation from public agencies, their emplovers. firms that supply
hazardous products to their empioyers, or other persons. Some states
have laws. mcluding worker compensation laws. that disallow a worker
who leamns of a job-related health impairment to sue, unless the worker
sues within a short pericd of time after learning of the impairment. (This
pericd of time may be a matter of months or years.) An attorney can be
consulted about these possibilities. It should be stressed that OSHA is in
noway trying toeitherencourage ordiscourage claims or lawsuits. How-
ever. since results of the standard’s medical surveillance program can
significanty affect the legal remedies of 2 worker who has acquired a
Jjob-related disease or impairment. it is proper for OSHA to make you
aware of this.

The medical surveillance section of the standard aiso contajps provi-
sions deaiing with chelation. Chelation is the use of certain drugs (admin-
istered in pill form orinjected into the body) toreduce the amount of lead
absorbed in body tissues. Experience accumuiated by the medical and
scientific communities bas largely confirmed the effectiveness of this
type of therapy for the treatment of very severe jead poisoning. On the
otherhand. 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
resulling from the use of chelating agents in various circumstances and
has established when the use of these agents is acceptable. The standard
includes these accepted limitations due to a history of abuse of chelation
therapy by some lead companies. The most widely used chelating agents
are cajcium disodium EDTA, (Ca Na2 EDTA), Calcium Disodium Ver-
senate (Versenate), and d—peniciliamine (penicillamine or Cupramine).

The standard prohibits “prophylactic chelation™ of any employee by
any person the employer retains. supervises or controls. “Prophylactic
chelation” is the routine use of chelating or similarly acting drugs to pre-
vent elevated blood levels in workers who are occupationzily exposed to
lead. or the use of these drugs to routinely lower blood lead levels to pre-
designated concentrations believed tobe “safe”. It should be emphasized
that where an employertakes a worker who has no symptoms of lead poi-
soning and has chelation camried out by a physician (either inside or cut-
side of a bospital) solely to reduce the worker's blood lead level, that will
generally be considered prophylactic chelation. The use of 2 hospital and
a physician does not mean that prophylactic chelation is not being per-
formed. Routine chelation to prevent increased or reduce current biood
lead levels is tnaceeptable whatever the setting.

The standard allows the use of “therapeutic” or “diagnostic™ chelation
if administensd under the supervision of a licensed physician in a clinical
serting with thorcugh and appropriate medical monitoring. Therapeuntic
chelation responds to severe lead poisoping where there are marked
symptoms. Diagnostic chelation involved giving a patient a dose of the
drug then collecting all urine excreted for some periad of time as an aid
to the diagnosis of lead poisoning.

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

IX. Medical Removal Protection — Subsection (k)
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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 1o provide the protection you need,
MRP involves the temporary removal of 2 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
nawraily excrete lead which has previously been absorbed. Temporary
medical removal can resuit from an elevated biood lead level. or a medi-
cal opinion. Forup to 18 months, or for as long as the job the employee
was removed from Jasts, protection is provided as a result of either form
of removal. The vast majority of removed workers, however. will retum
to their former jobs long before this eighteen month period expires.

Y ou may also be removed from exposure even if your blood lead level
is below 50 lg/dl if a final medical determination indicates that you tem-
porarily need reduced lead exposure for medical reasons. If the physician
who is implementing your employers medical program makes a final
written opinion recommending your removal or other special protective
measures, youremployer must implement the physician's recommenda-
tion. If you are removed in this manner, you may only be returned when
the doctor indicates that it is safe for you todo so.

The standard does not give specific instmictions dealing with what an
employer must do with a removed worker. Your job assignment upon re-
moval 1s a matter for you, youremployer and your union (if any) to work
outconsistent with existing procedures for job assignments. Each remov-
al must be accompanied in 2 manner consistent with existing collective
bargaining relationships. Y curemployeris given broad discretion to im-
plement temporary removals so long as no atteppt is made to override
existing agreements. Similarly, a removed workeris provided no right to
veto an employer’s choice which satisfies the standard.

In most cases. employers will likely wansfer removed employees to
other jobs with sufficiently low iead exposure. Altemately, a worker's
hours may be reduced so that the time weighted average exposure is re-
duced. or he or she may be temporarily laid off if no other altemative is
feasible.

In all of these simation. MRP benefits must be provided during the pe-
rid of removal - i.e.. you continue 1o receive the same eamings, senior-
iry. and otherrights and benefits you would have had if you had not been
removed. Eamings includes more than just your base wage: it ncludes
overtime. shift differentials. incentives. and other compensation you
would have eamed if you bad not been removed. During the peried of re-
moval you musi also be provided with appropriate follow—up medical
surveillance. If you were removed because yourblood lead level was too
high, you must be provided with 2 monthly blood test. If a medical opin-
jon cansed yourremoval, youmust be provided medical tests orexamina-
tions that the doctor believes to be appropriate. If you do not participate
in this follow up medical surveillance, you may iose your eligibility for
MRP benefits.

‘When you are medically eligible to retum to your former job. yourem-
ployer must return you to your “former job status. " This means that you
are entitled to the position. wages, benefils. etc., you would have had if
you had not been removed. If you would sill be in your old job if no re-
moval had occurred that is where you go back If not, you are retumed
consistent with whateverjob assignment discretion youremployerwould
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 aiso eligible for worker
compensation or othér 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 1o the effects of lead on the
employee’s medicat condition, even though the standard does not require
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removal. In these sitwations MRP benefits must still be provided as
though the standard required removal. Finally, it is important tonote that
inall cases where removal is required, respirators cannot be nsed as asub-
stimte. Respirators may be used before removal becomes necessary, but
not as an alternative toa ransfer to 2 low exposure job. ot to lay-off with
MRP benefits.

X. Employee Information, Training and Certification -~ Subsection (§)

Y our employer is required to provide an information and training pro-
gram for all employees exposed tolead above the action level orwhomay
suffer skin or eye irritation from lead compounds such as lead arsepate
oriead azide. The program must train these employees regarding the spe-
cific hazards associated with their work environment, prolective mea-
sures which can be taken. including the contents of any compliance plan
in effect, the danger of lead 1o their bodies (including their reproductive
systems), and their dghts under the standard. All employees must be
trained prior to initiai 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.

The Califomia Department of Health Services requires the certifica-
tion of employees and supervisors performing lead related construction
activities in residential and public buildings, as defined in Title 17, Cali-
fornia Code of Regulatons, Division 1, Chaprer 8. Lead related c onstruc-
tion work is defined in Title 17 as apy constuction, alteralion. painting.
demolition. salvage. renovation. repair, ormaintenance of any residential
or public building, including preparation and cleanup. that, by using or
disturbing iead containing material orsoil. may result in significant expo-
sure of adults or children to lead. “Public building” means a structure
which is generally accessible to the public. including but not limited to,
schools. daycare cepters. museums, airports, hospitals. stores, conven-
ticn centers., govemment facilities, office buildings and any other build-
ing which is not an industrial buikding or a residential building. Where
training certification is required, the training must be given by a training
provider accredited by the Califomia Department of Health Services.

X1. Signs — Subsection (m)

The standard requires that the following waming sign be posted in
each regulated area or work areas where the exposure Lo lead exceeds the
PEL:

WARNING
LEAD WORK AREA
POISONNO
SMOKING OR EATING

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

XM, Recordkeeping — Subsection (o)

Your employer is required to keep all records of expesure monitoting
for airbome lead. These records must include the name and job classifica-
tion of emplovees measured, details of the sampling and anaiytical tech-
niques. the results 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 vears. Y our employer is also required to keep all reconds of bio-
logical monitoring and medical examination results. These records must
include the names of the employees, the physician’s written opinion, and
acopy 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 ope year.,
the employer need not retain that employee's medical records beyond the
period of employment if they are provided to the employee pon termina-
tion of employment. )

Recordkeeping is also required if you are temporarily removed from
your job under the medical removal protection program. This record
must include your name and social security number, the date of your re-
moval and retumn. how the removal was or is being accomplished, and
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whether or not the reason for the removal was an elevated blood lead lev-
el. Your employer is required to keep each medical reraoval recard enly
for 2s long as the duration of an employee’s employment.

The standard requires that if you request to see orcopy environmental
monitcring, biood lead level monitoring, or medical removal records,
they must be made available to you or to a representative that you autho-
nze. Yourunion also has access to these records. Medical rcords other
than BLL's must also be provided upon request ta you, to your physician
orto any other person whom you may specifically designate, Yourunion
does not have access to your personal medical records unliess you autho-
rize their access.

XTII. Observation of Monitoring — Subsection (o)

When air monitoring for lead is performed at your workplace as re-
quired by this standard, your empioyer must allow you or someone you
designate to act as an observer of the monitoring. Observers are entitled
to an explanation of the measurement procedure, and to record the results
obtained. Since results will not normally be available at the time of the
menitormg, observers are entitled to record or receive the resuits of the
monitoring when returned by the laboratory. Your empioyeris required
to provide the observer with any personal protective devices required 1o
be wom by employees working in the area that is being monitored. The
employer must nequire the observer to wear all such equipment and to
comply with all other applicable safety and beaith procedures.

XIV. Effective Date - Subsection (p)

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

XV, For Additional Information

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

B. Additicnal information about the standard. its enforcement. and
your empioyer's compliance can be obtained from the nearest Cal/OSHA
Office listed in your telephone directory,

Appendix C to § 1532.1 — Medicai
Surveiliance Guidelines

Introduztion

The primary purpose of the Occupational Safety and Health Act of
19701s toassure, sofar as possible. safe and healthful working conditions
forevery working man and woman. The cccupational bealth standard for
lead in construction is designed to protect workers exposed to inorganic
lead including metallic lead. all inorganic lead compounds and organic
lead soaps. .

Under this standard occupational exposure 1o inorganic lead is to be

limited to 50 ptg/m* (micrograms percubic meter) based on an 8 hour ti-
me-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 controis
are in place but are found not 1o reduce employee exposures to or below
the PEL.. they must be used nonetheless, and supplemented with respira-
tors to meet the 50 jtg/m? exposure Emit.

The standard also provides fer 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 inor-
ganic lead zbove 30 pg/m? (TWA) for more than 30 days per year and
whose BLL exceeds 40 |1g/dl.

The purpose of this document is to outline the medical surveiliance
provisions of the interim standard for inorganic lead in construction. and
toprovide furtherinformation tothe physician reganding the examination
and evaluation of workers exposed to inorganic lead.

Section ! provides a detailed description of the momitoring procedure
including the required frequency of blood testing for exposed workers,
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provisions for medical removal protection (MRP), the recommended
right of the emplovee to a second medical opinion. and notificarion and
recordkeeping requirements of the empioyer, A discussion of the require-
ments for respirator use and respirator monitoning and OSHA's positicn
on prophylactic chelation therapy are also in¢luded in this section.

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

Section 3 outlines the recommended medical evajuation of the worker
exposed toinorganic lead. including details of the medical bistory, physi-
¢al exaruination, and recommended laboratory tests, which are based on
the toxic effects of lead as discussed in Section 2.

Section 4 provides detailed information conceming the laboratory
tests availablie for the monitonng of exposed workers. Included also is a
discussion of the relative value of each test and the limitations and pre-
cautions which are pecessary in the interpretation of the laboratory re-
sults.

I. Medicai Surveillance and Monitoring Requirements for Workers
Exposed to Inorganic Lead .

Underthe standard for incrganic lead in the construction industry. ini-
tial medical surveillance consisting of biological monitoring to include
blood lead and ZPP level determination shall be provided to emplovees
exposed to lead at or above the action level on any one day. In addincon,
a program of biological monitoring is 1o be made availabie 10 all em-
ployees exposed above the action level at any time and additional medical
surveillance is to be made available 10 all employees exposed 10 lead
above 30 ng/m> TWA for more than 30 days each year and whose BLL
exceeds 40 fg/dl. This program consists of periodic blood sampling and
medical evaluztion to be performed on a schedule which is defined by
previous Jaboratory results. worker complaints orconcerns. and the clini-
cal assessment of the examining physician,

Under this program. the blood lead level (BLL) of all employees who
are exposed to lead above 30 Jg/m? for more than 30 days per year or
whose blood Iead is above 40 p1g/di but exposed forno more than 30 days
per year is ta be determined at =ast every two months for the first six
maonths of exposure and every six months thereafter. The frequencyis in-
creased 10 every two months for employees whose last blood lead level
was 40 pg/dl or above. For employees who are removed from exposure
tolead due toan elevated blood lead. a new blood lead level must be mea-
sured monthly. A zinc protoporphyrin (ZPP) measurement is suongly
recommended oo each occasion that a blood lead level measurement is
made,

An annuai medical examination and consultation performed under the
guidelines discussed in Section 3 is 1o be made available (o each em-
ployee exposed above 30 g/m® for more than 30 days per year forwhom
a blood test conducted at any time during the preceding 12 months indj-
cated a blood lead level at or above 40 pg/dl. Also. an examination is to
be given to all employees pricrtotheirassignment toan areain which air-
bome lead concenirations each or exceed the 30 jtg/m3 formore than 30
days per year. In addition, a medical examination mmst be provided as
soon as possible afternetification by an employee that the employee has
developed signs and symptoms commonly associated with lead intoxica-
tion, that the employee desires medical advice regarding lead exposure
and the ability to procreate a healthy child, orthat the emplayee has dem-
onstrated difficulty in breathing during a respirator finting test or during
respirator use. An examination is also to be made avaiiable to each em-
ployee removed fromexposure to lead due to arisk of sustaining material
impairment to health, or otherwise limited or specially protected pur-
suant to medical recommendations.

Resulis of biciogical monitoring or the recommendations of an ex-
amining physician may necessitate removal of an employee from further
lead exposure pursuant to the standard's medical removal protection
(MRP) program. The object of the MRP program is to provide temporary
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medical removal to workers 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 ultimate 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 orberblood lead level reaches 50 pg/dl and is con-
firmed by a second follow-up biood lead level performed within two
weeks after the employer receives the results of the first blood sampiing
test. Return of the employee 1ohis orher job status depends on a worker's
blood lead level declining to 40 pgrdl.

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 emplovee 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 blood lead level criterion. temporary worker
removal may also take piace as a result of medical terminations and rec-
ommendations. Wiitten medic al opinions must be prepared aftereach ex-
amination pursuant to the standard. If the examining physician includes
amedical finding, determination oropinion thatthe employee has amedi-
cal condition which places the employee at increased risk of material
health impaiment from exposure to lead. then the employee maust be re-

moved from exposure to lead at or zbove 30 pg/m®. Altematively, if the
examining physician recommends special protective measures for an
employee (¢.8.. use of 2 powered air purifying respirator) or recommends
limitftions 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-
bilitytotailorspecial protective procedures to the needs of individual em-
ployees. This flexibility extends to the evaluation and management of
pregnant workess and male and female workers who are planning to raise
children. Based on the history. physical examinaticn, and laboratory stu-
dies, the physician might recommend special protective measures or
medical removal for an employee who is pregnant or wha is planning to
conceive a child when. in the physician’s judgment. continued exposure
tolead at the current job wauld pose a significant risk. The retum of the
empiloyee tohis orher formerjob staus, or the removal of special protec-
tions or limitations, depends upon the examining physician determining
that the employee is no longer at increased risk of material impairment
or that special measures are no longer needed.,

Duringthe period of any form of special protection or removal. the em-
ployermust maintain the worker's eamings. seniority, and otheremploy-
ment xights and benefits (as though the worker had not been removed) for
a period of up to 18 months ot for as long 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 multipie physician review in cases
where the employee wishes a second opinion conceming potential lead
poisoning or toxicity. If an employee wishes a secand 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 canduct any examinations. consuitations
ortests deemed necessary in an attempt to make a final medical determi-
nation. If the first and second physicians donot agree in their assessment
they must iry to resolve their differences. If they cannot reach an agree-
ment then they must designate a third physician to resolve the dispute.

The employer mmust 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 toex posure,
the exposure level or anticipated level to lead and any other toxic sub-

Page 166.2(m)

stances (if applicable), a description of perscnal protective equipment
used, blood lead levels, and all prior wrinten medical opimons regarding
the employee in the employer’s possession or conirol. The empioyer
must also obtain from the physician and provide the employee with a
written medical opmion containing blood lead levels. the physician's
opinicn as 1o whether the employee is at risk of material impairment to
health, any recommended protective measures for the employee if further
exposure is permitted, as well as any recommended limitations upon an
employee’s use of respirators.

Employers must instruct each physician not 1o reveal 1o the employer
in wridng or in any other way his or her findings, laboratory results, or
diagnoses which are felt to be unrelated to occupational lead ex posure,
They must also nstruct each physician to advise the employee of any oc-
cupatiomally or non—occupationally related medical condition requiring
further treatment or evaluation.

The standard provides forthe use of respirators where engineering and
other primary controls are not effective. However, the use of respirator
protection shall not be used in lien of temporary medical removai due to
elevated hlood 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 assuting the mani-
mum effectiveness of a complicated work practice program invelving
respirators. Respirators do, however. serve auseful function where engi-
peering and work practice controls 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,
propedy fitted to the employee. maintained and cleaned periodically, and
wom by the employee when required.

In its standard on occupational exposure to inorganic lead in the con-
struction industry, OSHA has prohibited prophylactic chelation. Diag-
nostic and therapeutic chelation are permitted only under the supervision
of alicensed physician with appropriate medical monitoringin 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 tobe 2 result of lead toxicity aloag with blood lead levels, ZPP
levels. and otherlaboratory tests as appropriate. EDTA and penicillamine
which are the primary chelating agents used in the therapy of occupation-
al lead 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. therapentic chelation is oot recom-
mended. given the oppormunity to remove a worker from exposure and al-
low the body to naturally excrete accumulated lead. As a diagnostic aid.
the chelation mobilization test using CA-EDTA has limited applicabili-
ty. Acconding to some investigators, the test can differentiate berween
lead-induced and other nephropathies. The test may also provide an esti-
mation of the mobile fraction of the total body lead burden.

Emplovers are required to assure that accurate records are maintained
on 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 yesr, the employer need not retain this recond
beyond the term of employment if the record is provided to the empioyee
upon lemmination of employment. Medical removal records also must be
maintained for the duration of employment. All recerds required vnder
the standard moust be made available upon request to the Chief and the Na-
tional Institute for Occupational Safety and Health. Employers must ziso
make environmental and biclogical monitoring and medical removal re-
conds available to affected employees and to former employees or their
anthorized employee representatives. Employees or their specifically
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designated representatives have access to their entire medical surveil-
lance records.

In addition. the standard requires that the employer inform all workers
exposedtolead ator above 30 pg/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. Anunderstanding of the potential health effects of lead expo-
sure by all exposed employees along with full understanding of their
rights underthe lead standand is essential foran effective monitoring pro-
gram.

1. Adverse Health Effects of Inorganic Lead

Although the toxicity of lead has been known for 2.000 years. the
knowledge of the complex relationship between lead exposure and hu-
man response is still being refined. Significant research into the toxic
properdes of lead continues throughout the world. and it should be antici-
pated that our understanding of thresholds of effects and margins of safe-
ty will be improved in future years. The provisions of the lead standard
are founded cn two prime medicai judgments: First, the prevention of ad-
verse health effects from exposure 10 lead throughout a working lifetime
requires that worker blood lead levels be maintained at or below 40 [TEI
and second. the blood lead levels of workers, male or female. who intend
to parent in the near future should be maintained below 30 pg/d} to mini-
mize adverse mproductive health effects to the parents and developing
fetus. The adverse effects of lead on reproducticn are being actively re-
searched and Cal/OSHA enccurages the physician to remain abreast of
recent developments in the area to best advise pregnant workers orwork-
€rs pianning 1o conceive chiidren.

The spectum of health effects cansed by lead exposure can be subdi-
vided into five developmental stages: Normal, physiclogical changes of
uncertain significance. pathophysiological changes, overt symptoms
(morbidity). and mortality. Within this process there are nosharpdistine-
tions. but rather a continuum of effects. Boundaries between cate gories
overlap due o the wide variation of individual responses and exposures
in the working population, OSHA 's development of the lead standard fo-
cused on pathophysiclogical changes as well as later stages of disease.

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

Another enzyme, ferrochelatase, is also inhibited at low blood lead
levels. Inhibition of ferrochelatase leads 1o increased free erythrocyte
protoporphyrin (FEP) in the blood which can then bind to zine to yield
zine protoporphyrin. At a blood lead level of 50 pg/d] or greater, nearly
100% of the population will have an increase in FEP. There is also an ex-
ponential relationship berween blood lead levels greater than 40 pg/dl
and the associated ZPP level. which has led tothe 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 distrbances 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. disraption of these enxyme processes over a working
lifetime is considered to be a material impairment of health.

One of the eventual results of lead-induced inhibition of enzymes in
the heme synthesis pathway is anemia which can be asymptomatic if mild
but associated with a wide array of symptoms inciuding dizziness, fa-
tigue. and tachycardia when more severe. Studies have indicated that lead
levels as low as 50 pg/di can be associated with a definite decreased he-
moglobin. although most cases of lead-induced anemia. as well as short-

ened red-cell survival times, occur atlead levels exceeding 80 pg/dl. In-
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hibited hemogicbin synthesis is more common in chrenic cases whereas
shortened erythrocyte life span is more common in acute cases.

In Jead-induced anemias, there is usuaily a reticulocytosis along with
the presence of basophilic stippling, and finged sideroblasts. although
none of the above are pathognomenic for lead-induced anemia.

2. Neurological Effects. Inorganic lead has been found to have toxic
effects on both the central and periphera] nervous systems. The earliest
stages of lead-induced central nervous system effects first manifest
themseives in the form of behavieral disturbances and central nervous
system symptoms including irmitability, restlessness. insomnia and other
sieepdismrbances. fatigue. verngo, beadache, poor memory, wemor, de-
pression. and apathy. With more severe exposure, symptoms can prog-
ress to drowsiness, stpor. haliucinations, deliffum. convulsions and
coma, ,

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

While there is disagreement about what exposure levels are needed to
produce the earliest symptoms. most experts agree that sympioms defi-
nitely can occur at blood lead levels of 60 Jg/di whole blood and there-
fore recommend a 40 Jg/d] maximum. The central nervous system ef-
fects frequently are not reversibie following discontinued exposure or
chelation therapy and when improvement does oceur. it is almost always
omnly parnal.

The peripheral neuropathy resulting from lead exposure characteristi-
callyinvolves only motor function with minimal sensory damage and has
a marked prediiection for the extensor muscles of the most active exrem-
ity. The peripheral neuropathy can occur with varying degrees of severi-
ty. The earliest and mildest form which can be detected in workers with
biood iead levels as low as 50 {1g/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
muscle weakness usually ipvolving the extznsor muscles of the fingers
and hand in the most active upper extremity. followed in severe cases by
wrist drop or, much less commenly. foot drop.

In addition to slowing of nerve conduction. electromyographicai stu-

dies in patients with blood lead levels greater than 50 pg/dl have demon-
strated a decrease in the number of acting motor unit potentiais. an in-
crease in the duration of motor unit potentials. and spontanecus
pathological activity including fibrillations and fasciculations. Whether
these effects oceur at levels of 40 yg/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 feit to be due in part to segmental demyelination. _

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

4. Renal. Renal toxicity represents cne of the most serious bealth ef-
fects of lead peisoning. 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 disease 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, eventually resulting in frank uremia necessitating dialysis. There is
occasionally associated bypertension and hyperuricernia with or without
gout.

Early kidney disease is difficult to detect. The urinalysis is normal in
early lead nephropathy and the blocd urea nitrogen and senurn creatinine
increase only when two—thirds of kidney function is lost. Measurement
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of creatinine clearance can oiten detect earlier disease as can other meth-
ods of measurement of glomemilar filtration rate. An abnormal Ca—
EDTA mobilization test has been used to differentiate berween lead—in.
duced and other nephropathies, but this procedure is not widely accepted.
A form of Fanconi syndrome with aminoaciduria, glycosuria. and hyper-
phosphariria indicating severe injury to the proximat 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 10 lead there can be a decrease in sexual drive. impotence. de-
creased ability to produce healthy sperm, and sterility. Malformed sperm
(teratospermia), decreased number of sperm (hypospermia), and sperm
with decreased motiliry (asthenospermia) can all occur. Teratospermia
has been noted at mean biood lead levels of 53 pg/dl and hypospermia

and athencspermia at 41 pg/dl. Furthermore, there appears to be a dose—
response retationship for teratospermia‘in lead exposed workers.

Women exposed to lead may experience menstrual disturbances in-
¢luding dysmenorrhea. menorthagia and amenorthea. Following expo-
sure to lead, women have a higher frequency of sierlity. premarure
births. spontaneous miscamiages. and stillbirths.

Germcells can be affected by lead and cause genetic damage in theegg
or sperm c¢lls before conception and result in failure to implant. miscar-
riage. stillbirth, or birth defects.

Infants of mothers with lead poisoning have ahigher mortality during
the first year and suffer from iowered 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 12-14 weeks of
gestation and increases until birth. '

There is little direct data on damage to the fetus from exposure tolead
but it is generally assumed that the fetus and newbom would be at least
as susceptible toneurological damage as young children. Blood lead lev-
els of 50-60 ng/dl in children can cause significant neurcbehavioral im-
pairments and there is evidence of hyperactivity at bicod levels as low as
25 ug/dl. Given the overall body of literature conceming the adverse
bealth effects of lead in children, Cal/OSHA feels that the blood lead lev-
el in children should be maintained below 30 pg/dl with a population
mean of 15 pg/dl. Blood lead levels in the fers and newbom likewise
should not exceed 30 pg/dl.

Becanse of lead’s ability to pass through the placental barrier and also
because of the demonstrated 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 blood lead level in both males and females who
wish to bear children.

6. Cther toxic effects. Debate and research continue on the effects of
Iead on the buman body. Hypentension has frequently been noted in cccu-
pationally exposed individnals although it is difficult to assess whether
this is due to jead’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.

II. Medical Evaluation

The most important principle 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 orgae systems and produce a wide array of signs and symp-
toms, most of which are nop-specific and subtle in nature at least in the
early stages of disease. Unless serious concern forlead toxicity is present,
many of the early clues to diagnosis may easily be overlooked.

The crucial initial step in the medical evaluation is recognizing that a
worker's employment can result in exposure tolead, The worker will fre-
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quently be able to define exposures to lead and lead containing materials
but often will not volunteer this informartion umless 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 occurin many occupations in the construction in-
dustry. inciuding demolition and salvaging operations, removal or en-
capsuladon of materials containing lead, construction. alteration, repair
orrenovation of structures containing lead, trans portation. disposal. stor-
age or containment of lead or lead—containing materials on construction
sites. and mainienance operations associated with construction activities.

Once the possibility for lead exposure is raised, the focus can then be
directed toward eliciting infommation 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 alt previous employment with information on job de-
scription. exposure to fumes or dust, known exposures 1o lead or other
toxic substances, a description of any personal protective equipment
used. and previous medical surveillance should all be inciuded in the
worker's record. Where exposure to lead is suspected. information con-
ceming on—the—job personal hygiene. smoking or eating habits in work
areas. laundry procedures. and use of any protective clothing orrespirato-
ry protection equipment should be noted. A complete work history is es-
sential in the medical evaluation of a worker with suspected lead soxicity,
especially when long term effects such as neurotoxiciry and nephrotoxic-
ity are considered.

The medical history is also of fundamental importanee and should in-
clude alistng of all past and current medical conditions. current medica-
ticns including proprietary drug intake, previous surgenies and hospital-
izatons. allergies. smoking history. alcohol consumption. and also
non—occupational lead exposures such as hobbies (hunting. riflery). Also
known childhood exposures should be elicited. Any previous history of
bematological. neurological, gastroimestinal. renal, psychological, gy-
necological, gemetic, 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 stowly 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) - beadaches, visual dis-
turbances ordecreased visual acuity, hearing deficits or tinnitus, pigmen.
tation of the oral mucosa. or metallic waste in mouth.

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

4. Gasoointestinal — nausea, vomiting, heartbumn, abdominal pain.
constipation or dianhea. ‘

5. Neurologic ~ imitability. insormmia, weakness (fatigue), dizziness.
loss of memory. confusion. hallucinations. incoordination, ataxia. de-
creased strength in hands orfeet. disturbances in gait. difficulty in climb-
ing stairs. or seizures.

6. Hematologic — pallor, easy fatigability, abnormal biood loss, meie-
na.

7. Reproductive (male and female and spouse where relevant) - histo-
ry of infenility, impotence, loss of libido, abnormal menswual periods,
history of miscarmiages. stillbirthe, or children with birth defects.

8. Musculo—-skeletal — muscle and joint pains.

The physical examination should emphasize the neurological, gas-
trointestinal, and cardiovescularsystems. The worker's weight and blood
pressure should be recorded and the oral mucosa checked for pigmenta-
tion characteristic of 2 possible Burtonian or lead line on the gmgiva. It
should be noted, however, that the lead line may not be present even in
severe lead poisoning if good oral hygiene is practiced.
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The presence of pallor on skin examination may indicate an anemia
which. if severe, might alsobe associated with atachyeardia. If an anemia
is suspected, an active search for blood loss should be undertaken includ-
ing potential blood lcss through the gastrointestinai tract.

A complete neurological examination should include an adequate
mental status evaluation inchuding a search for behavioral and psycho-
logical distarbances, memory testing, evaluation for ittitability, msom-
nia, hallucinations, and mental clouding. Gait and coordination should be
examined along with close observation for remor. A detailed evaluation
of peripberal nerve funcion including careful sensory and motor func-
tion testing is warranted. Strength testing particularly of extensor muscle
groups of all extremities is of fundamental importance.

Cranial nerve evaluation should aisc be included in the routine exami-
nation.

The abdominal examination should include auscultation for bowel
sounds and abdominal bruits and palpation for organome galy. masses.
and diffuse abdominal tendemess.

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

As part of the medical evaluation, the interim lead standard requires
the following laboratory studies:

1. Blood lead level:

2. Hemogiobin and hematocrit determinations. red cell indices. and
examinaton of the peripheral blocd smeartoevaluate red blood cell mor-
phology: .

3. Blood urea nitrogen;

4. Serum creatinine:

5. Routine urinalysis with microscopic examination:

6. A zine protoporphyrin level.

In additional to the above. the physician is authorized to order any fuor-
ther laboratory or other tests which he or she deems necessary in accor-
dance with soumd medical practice. The evaluation must also include
pregnancy testing or laboratory evaluation of male fentility 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 coproporphytin con-
centrations in the urine. and dark~field illumination for detection of baso-
philic stippling in red blood cells.

If an anemia is detected furtherstudies including a careful examination
of the peripheral smear. reticulocyte count. stool for oceult biood. serum
iron. total iron binding capacity. bilirubin. and. if appropriate. vitamin
B12 and folate may be of value in anempting toidentify the cause of the
anemia.

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

If renal disease is questioned. a 24 hour urine collection for creatinine
clearance. protein, and electrolytes may be indicated. Elevated uxic acid
levels may resuit 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-
propriate.

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

IV. Laboratory Evaluation

The blood lead level at present remains the single most important test
to monitor lead exposure and is the test used in the medical surveillance
program under the lead standard to guide emplovee medical removal.
The ZPP has several advantages over the blood lead level. Because of its
relatively recent development and the lack of extensive data conceming
its mtexpretation, the ZPP currently remains an ancillary test.

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.
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The blocd leadlevelis a good index of current orrecent lead absorption
when there is no anemia present and when the worker has net Laken any
chelating agents. However. blood lead levels along with urinary lead lev-
els do not necessarily indicate the wotal body burden of lead and are not
adequate measures of past exposure. One reason for this is that lead has
a high affinity for bone and upto 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 bioiogically active lead, is not entirely reflected by blood lead
levels since it is 2 fimcton of the dynamics of lead absorption, distribu-
tion, deposition in bone and excretion. Following discontinuation of ex-
posure o lead, the excess body burden is only slowly mobilized from
bone and other relatively 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 leve]
may vary considerably over short time intervals.

To minimize laboratary error and erroneous results dize to contamina-
tion, blood specimens must be carefully collected afterthorough cleaning
of the skin with appropriate methods using lead—free blood containers
and anaiyzed by 2 reliable laboratory. Under the standard. samples must
be analyzed in laboratodes which are approved by OSHA. Analysis is to
be made using atomic absorption spectrophotometry. anadic stripping
voltammetry or any method which meets the accuracy requirements set
forth by the standard.

The determination of lead in urine is generally considered z less reli-
able monitoring technique than analysis of whole bicod primarily due to
individual variability 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 10 lead or some other
cause, may have decreased lead clearance and consequently urine lead
levels may underestimate the true lead burden. Therefore. urine lead lev-
els should not be used as a routine test.

The zinc pretoporphyrn test, unlike the blood lead determination.
measures an adverse metabolic effect of lead and as such is 2 betterindi-
cator of Jead toxicity than the level of blood lead itself. The level of ZPP
reflects lead absorption over the preceding 3 to 4 months. and therefore
is a betterindicator of lead body burden. The ZPP requires more time than
the blood lead to read significantly elevated levels: the return to normal
after discontinuing lead exposure is also slower. Furthermore, the ZPP
test is simpler. faster, and less expensive to perform and nocontamination
is possible. Manry investigators believe it is the most reliable means of
monitoring chronic lead absorption.

Zinc protoporphyrin results from the inhibition of the enzyme ferro-
chelatase which catalyzes the insertion of an iror molecule intothe proto-
porphyrinmolecule, which then becomes heme. If iron isnot inserted into|
the molecule then zinc. having a greater affinity for protoporphynin, takes
the place of the iron, forming ZPP.

An elevation in the level of circulating ZPP may occur at blood iead
levels as low as 20-30 pg/d] in some workers. Once the blood lead level
has reached 40 pig/dl there is more marked rise in the ZPP value from its
normal range of less than 100 pg/d1100 ml, Increases in blood lead levejs
beyond 40 {12/100 g are associated with exponential increases in ZPP,

‘Whereas blood lead levels fluctuate over short time spans. ZPP levels
remain relatively stable. ZPP is measured directiy in red blood cells and
is present forthe cell's entire 120 day life—span. Therefore. the ZPP level
in blood reflects the average ZPP production over the previous 34
months and consequently the average lead exposure during that time in-
terval,

It is recommended that 2 hematocrit be determined whenever a con-

firmed ZPP of 50 pg/ 100 ml whole blood is obtained torule ovt a signifi-
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cant underlying anemia If the ZPP is in excess of 100 j1g/100 mi and not
associated with abnormal elevations in blood lead levels. the laberatory
should be cbecked to be sure that blood leads were ‘determined using
atomic absorption spectrophotometry anodic stripping voltammerry, 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
determinations. Repeat periodic blood lead smudies should be obtained in
all individuals with elevated ZPP leveis to be certain that an associated
elevated blood lead Jevel has not been missed due o wansient fluctuations
in blood leads.

ZPP has a characteristic fluorescence spectmum with a peak at 594 nm
which is detectable with a hemaroflucrimeter. The hematofluorimeter is
accurate and portzble and can provide on~site, instantanecus resuits for
workers who can be frequently tested via a finger prick.

However. careful attention must be given to calibration and guality
contrel precedures. 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 limitatons 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 tobe
an important diagnostic test for the early detection of lead toxicity and its
value will increase as more data is collected reganding 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-
Heved to resuit from the inhibition of the enzyme delta-aminclevulinic
acid dehydrase (ALA-D). Although the testis relatively easy o perform,
inexpensive. and rapid. the disadvantages include variability in results.
the necessity to collect 2 complete 24 hoururine sample which has 2 spe-
cific gravity greater than 1.010. and also l‘.he fact that AL A decomposes
in the presence of light.

The pattern of porphytin excretion in the urine can also be helpful in
identifying lead intorication. With lead poisoning, the urine concentra-
tions of coproporphyrins I and I porphobilinogen and uroporphytin I
rise. The most important increase, howevet. is that of coproporphyiin I
levels may exceed 5.000 pg/1 in the tmine in lead poisoned individuals,
but its correlation with blood lead levels and ZPP are not as good as those
of ALA. Increases in urinary porphyrins are not diagnostic of lead toxic-
ity and mayhbe seenin porphyria. some liver diseases. and in patients with
high reticulocyte counts.

Summary. The standard forinorganic lead in the construction industry
places significant emphasis on the medical surveiliance of all workers ex-
posed to levels of inorganic lead above 30 pg/m® TWA. The physician
has a findamental role in this surveillance program. and in the opcrauon
of the medical removal protection program.

Ever with adequate worker education on the adverse health effects of
lead and appropriate trzining in work practices, personal by giene and oth-
er control measures, the physician has a primary responsibility foreva-
luating potential lead toxicity in the worker. It is only through a careful
and detailed medical and work history, acomplete physical examination
and appropriate laboratory testing that an accurate assessment can be
made. Many of the adverse health effects of lead toxiciry are either irre-
versible or enly partially reversible and therefore early detection of dis-
ease is very important.

This document cutlines the medical monitoring program as defined by
the occupational safety and health standand for inorganic lead. It reviews
the adverse health effects of lead poiscning 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.

tis hoped that this review and discussicn will give the physician a bet-
terunderstimding of the OSHA sundard with theultimate 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 employershall include the foHowing provisions in the
fit test procedures. These provisions apply to both qualitative fit testing
(QLFT) and quantitative fit testing (QNFT) permissibie for compliance
with subsection (f)(3)(B). All testing is to be conducted annually.

. L. The test subject shall be allowed to pick the most comfortable Tespi-
rator from a selection including respirators of various sizes from different
manufacrurers. 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; orthree sizes of full facepiece. Respirators of each size
must be provided from at least two manufacturers.

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. how 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 pesitioning the res-
pirator. This instruction may not constitute the subject’s formal training
on respirator use, as it is culy a review,

3. The testsubject 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 fited, mamntained and used
propedy, 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 comfonable fit.

5. The more comfortable facepieces are noted: the most comfortable
mask is donned and wom at least five minutes to assess comfort, Assis-
tance in assessing comfor 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 imes 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) positicn 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 propery placed,;

(b} adeguate strap tension, not overly tightened:

{c) fit across nose bridge;

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

(e) tendency of mpmuor to slip; and

(f) self—observation in mirror to evaluate fit and respirator posmcm.

8. The test subject shali 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 upand down
slowly while taldng in a few slow deep breaths. Another facepiece shall
be selected and retested if the test subject fails the fit check tests.

(a) Positive pressure check. Ciose off the exhalation valve and exhale
gently into the facepiece. The face fitis considered satisfactory if a slight
positive pressure can be built up inside the facepiece without any evi-
dence of cutward Jeakage of air at the seal, For most respirators this meth-
od of leak testing requires the wearer to first remove the exhalation valve
coverbefore closing off the exhalation valve andr.hen carefully replacing
it after the test.

(b) Negative pressure check. Close off the inlet opening of the canister
or cartridge(s) by covering with the palm of the hand(s) or by replacing
the filter seal(s). inhale gently sothat the facepiece coliapses slightly, and
hold the breath forten seconds. If the facepiece remains in its slightly col-
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lapsed condition and no inward leakage of air is detected, the tightess
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 difficulty in breathing during the tests. she
orhe shallbe referred to a physician to determine whether the test subject
a0 wear a respirator while performing ber or his duties.

L1 If at any time within the first two week of use the respirator be-
comes uncomfortable, the test subject shall be given the oppormiry to
select a different facepiece and to be retested

12 The employer shall maintain 2 record of the fit test administered
to an employee. The record shall contain at least the following informa-
tion:

(2) 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 results of the test. The record shall be maintained natil
the next fit test is administered.

13. Exercise regimen. Prior to the commencement of the fit test. the
test subject shall be given adescription 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 worn 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:

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

(b) Deep breathing. In a normal standing position. the subject shall
breathe stowly and deeply, taking caution so as to not hyperventilate.

(c) Turning head side to side. Standing in place. the subject shall slow-
ly tum 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 insmucted
to inhale in the up position (i.e.. when looking toward the ceiling).

(e) Talking. The subject shall talk out loud slowly and loud enough so
as to be heard cleady by the test conductor. The subject can read from a
prepared text such as the Rainbow Passage (see below), count backward
from 100, or recite 2 memorized poem or song. '

Rainbow Passage

When the sunlight strikes raindrops in the zir. 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 4 long round arch,
with its path high above, and its two ends apparently beyond the ho-
rizon. There is. according to legend. a boiling pot of gold at one end.

People look. but no one ever finds it. When a man looks 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 shal! bend at the waist as if he/she
were to touch bis/ber toes. Jogging in place shall be substituted for this
exercise in those test environments such as shroud type QNFT units
which prohibit bending at the waist.

(h} Nonnal breathing. Same as exercise I.

Each test exercise shall be performed for one minute except forthe gri-
mace exercise which shall be performed for 15 seconds. The test subject
shall be questicned 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) Protocois

1. General

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

(b} The employer shall ensuze that persons administering QLFT are
able to prepare test solutions, calibrate equipment and performtests 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 50 as to operate at the parameters for which it was de-
signed. -

2. Iscamy! Acetate Protocol

{2) Qdor 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 isoamyl acetate.

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

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

(3) The isoamyl acetate {IAA) (also known at isopentyl acetate) stock
soluticn is prepared by adding 1 cc of pure IAA 10 800 ¢ of odor free wa-
terina liter jar and shaking for 30 seconds. A new solution shail 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 pot be coanected to the same recirculating veatilation sysiem.

(5) The odor test solution is prepared in a second jar by placing 0.4 cc
of the stock solution inte 500 cc of odor free waterusing a clean dropper
or pipette. The solution shall be shaken for 30 seconds and aliowed 1o
stand for two to three minutes so that the IAA concentration above the
liquid may reach equilibrium. This solution shall be used for only one
day.

(6) Atest blank shall be prepared in a third jar by adding 500 c¢ 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 periodically
peeled, dried off and switched to maintain the integrity of the test.

(8) The following instruction shall be typed on 2 card and placed on
the table in front of the two test jars (i.e., 1 and 2): “The purpose of this
test is todetermine if you can smell banana oil at a low concentration. The
two bottles in front of you contain water. One of these bottles also con-
tains a small amount of banana cil. 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 boitle. Indicate 1o the test conductor
which bottle contains banana ofl™ .

(9) The mixtures used in the IAA odordetection 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 10 correctly identify the jar containing
the odor test solution. the IAA qualitative fit test shall not be performed.

(11) If the test subject comrectly 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—galion drum Jiner
suspended imverted 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 charnber shall have a small hook attached.

(2) Each respiratorused 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.
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(3) After selecting, donning, and properly adjusting a respirator, the
test subject shail wear it to the fit testing room. This room shall be sepa-
rate from the room used for odor threshold screening and respiratorseiec-
tion, and shall be well ventilated, as by an exhanst fan orlabhood, 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 inside of the test chamber.

(3) Upon entering the test chamber, the test subject shalil be given a
6-inch by S-inch piece of paper towel, or other porous. absotbent, sing-
le—ply material. folded in half and wetted with a 0.75 cc of pure IAA. The
testsubject shall hang the wet towel on the hook 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 1o
talk with the test subject; to explain the fit test, the important of his/her
cooperatica. and the purpose for the head exercises: or 1o demonstrate
some of the exercises.

(7)1f at any time 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 clfactory fatigue.

(8) If the test has failed, the subject shall renum 10 the selection room
and remove the respirator, repeat the odor sensitivity test. select and put
on another respirator. return 1o the test chamber and again begin the pro-
cedure described in (IXBX2)(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 5 minutes be-
fore retesting. Odor sensitivity wiil usuzally have returned 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 1o the person conducting the test. Tokeep
the test area from becoming contaminated. the used towels shall be kept
ina self sealingbag sothere 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 expiained to the
test subject pricr 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 anenclosure about the head and shoulders thatis approximate-
Iy 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 testenclosure shall have a 3/4—inch hole in front of the test sub-
ject’s nose and mounth area to accommodate the nebulizer nozzle.

(3) The testsubject shall don the test enclosure. Throughout the thresh-
old screening test, the test subject shall breathe through his/her wide open
mouth with 1ongue extended.

(4) Using 2 DeVilbiss Mode] 40 Inhalation Medication Nebulizer the
test conductor shall spray the threshold check sohution 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 zerosol, the nebulizer bulb is firmly squeezed so
that it coliapses completely, then released and allowed 1o fully expand.

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

(B) H the firstresponse isnegative. ten more squeezes are repeated rap-
idly and the test subject is again asked whether the saccharin is tasted.
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(9) If the second response is negative, ten more squeezes are repeated
rapidly and the test subject is again asked whetherthe saccharine istasted.

(10} The test conductor will take note of the number of squeezes re-
quired to sclicit a taste response.

(11)1If the saccharine is not tasted after 30 squeezes (step 10), the test
subject may not perform the saccharme fit test.

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

(13) Comectuse of the nebulizer means that approximately 1 cc of lig-
vid is used at a time in the nebulizer body.

(14) The nebulizershail be thoroughly rinsed in water, shaken dry. and
refilled at least each moming and aftemoon or at least every four hours.

(b) Saccharine solution aerosol fit test procedure

(1) The test subject may not eal. 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 1est subject shall don the enclosure while wearing the respira-
tor selected in section LB.3.(a) of this appendix. The respirator shall be
propedy adjusted and equipped with 2 particulate filter(s).

(4) A second DeVilbiss Mode] 40 Inbajation Medicatien 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.

(5) As before. the test subject shall breathe through the wide open
meuth with tongue extended. )

(7) Tke nebulizer is inserted into the hole in the from of the enclosure
and the fit test solution is sprayed intothe enclosure using the same num-
ber of squeszes required to elicit a taste response in the screening test.

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

(9)Every 30secondsthe acrosol concentration shall be replenishe<i us-
ing one half the number of squeezes as injtialty.

(10} The test subvject shall indicate to the test conductor if at any time
during the fit test the taste of saccharnn is detected.

{11}If the taste of saccharin is detected, the fit is deemed unsatisfacto-
ry and a different respirator shall be wied.

(12) Successful completion of the rest protocol shall allow the use of
the tested respiratorin contaminated atmospheres up to 10 times the PEL.
In other words, this provocol may be sued for assigned protection factors
no higher than 10.

4, Iritant Fume Protocol

() The respirator 1o be tested shall be equipped with high—efficiency
particulate air (HEPA) filters.

(b) The test subject shall be allowed to smell a weak concentration of
the irmitant smoke before the respirator is donned to become familiar with
its characteristic odor.

(¢) Break both ends of a ventilation smoke wbe containing stannic ox-
ychloride. such as the MSA part No. 5545, orequivalent. Attach one end
of the smoke tube toa low flow air pump set to deliver 200 miliiliters per
minnte.

(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.

{e) The test conductor shall direct the stream of irritant smoke from the
smoke tube towards the face seal area of the 1est subject. He/She shall be-
gin at least 12 inches from the facepiece and gradually move towithin one
inch, moving around the whole perimeter of the mask.

() The exercises ideptified in section [ A. 14 above shall be performed
by the test subject while the respirator seal is being challenged by the
smoke,

(2) 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
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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

{h) The fit test shall be performed in a location with exhaust ventitation
sufficient 10 prevent general contamination of the testing area by the test
agent

C. Quantitative Fit Test (QNFT) Protecol

1. General.

(a) The employer shall assign specific individuals who shall assume
full respensibility for implementing the respirator quantitarive fit test
program.

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

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

2. Definitions.

(2) Quantitative fit test The test is performed in a test chamber. The
nonmai air-purifying element of the respiratoris replaced by a high—effi-
ciency particulate air (HEPA) filter in the case of panticulate 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 aercsol. 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 forqua.nuta-
tive fit testing.

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

(e) Maximum peak peretration method means the method of deter-
miningtest agent penetration in the respiratoras determined by strip chart
recordings of the test. The highest peak penetration for a given exercise
is taken tobe representative of average penetration into the respirator for
that exercise.

(f) Average peak penetration method means the method of determin-
ingtest agent penetration into the respiratorutilizing a strip chan record-
er, inte grator, orcomputer. The agent penetration is determined by an av-
erage of the peak heights on the graph or by computer integration. for
each exercise excerx 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 concentmation out-
side with respect to the inside of 2 respirator inlet covering (facepmce or
enclosure).

3. Apparatus.

{a) Instrumentation. Aercsol generation. dilutien. and measurement
systems using com ocil or sodium chloride as test aerosols shail be used
for quantitative fit testing.

{b) Test chamber. The test chamber shall be large encugh to permit all
test subjects to perform freely all required exercises without disturbing
the challenge agent concentration orthe measurement apparatus. The test
chamber shall be equipped and constucted 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 normat filter or car-
tridge element shall be replaced with a high—efficiency paticulate filter
supplied by the same manufacmrer.

{d) The sampling instrument shall be selected so that a strip chart re-
cord may be made of the test showing the nise and fall of the challenge
agent concentration with each inspiration and expiration at fit factors of
atleast 2,000, Inte grators orcomputers which inte grate the amount of test
agent penetration leakage into the respirator for each exercise may be
used provided a recowd of the readings is made.
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(e) The combination of substitute air-purifying elements. challenge
agent and challenge agent concentration in the test chambershall be such-
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 shall be placed
and constructed so that no leakage occurs around the pont (e.2. where the
Tespirator is probed), a free air flow is allowed into the sampling fine at
all times and so that there is no interference with the fit or perfonmance
of the respirator.

(g) The testchamber and test set up shall permit the person administer-
ing the test to cbserve the test subject inside the chamber during the test,

(h) The equipment generating the chailenge atmosphere shall mamtain
the concentration of chalienge agent inside the test chamber constant to
within a 10 percent variation for the duration of the test, -

(i) The time lag (interval between an event and the recording of the
even! cn the stmp chart or computer or integrator) shall be keptto a mini-
mum. There shall be a clear association between the occurrence of an
event inside the test chamber and its being recorded.

(j} The sampling line twbing for the test chamber atmosphere and for
the respiratcr sampling port shall be of equal diameter and of the same
matenial. The length of the rwo lines shall be equal.

{X) The exhaust flow from the test chamber shall pass through a ligh-
efficiency filter before release.

() When sodium chlorde aerosol 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 shail be maintained in proper working order and
inspected for deficiencies such as cracks, missing valves and gaskets, ete.

4, Procedural Requirements.

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

(b) An abbreviated screening iscamyl acetate test orirritant fume 1est
may be utilized in onderto quickly identify poor fitting respirators which
passed the positive and/or negative pressure test and thus reduce the
amount of QNFT time. When performing & screening iscamyl acetate
test. combination high—efficiency orgamic vapor canridges/canisters
shall be used.

{c) A reasonably 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 challenge agent stability may
be established after the test subject has entered the test environment.

{d) Immediately afterthe subject enters the test ehamber, the challenge
agent concentration inside the respirator shall be measured to ensure that
the peak penetration doesnotexceed 5 percent forahalf mask or t percent
for a full facepiece respirator. .

{e) A stable challenge concentration shall be obtained priorto the ac-
tual start of testing,

(f) Respirator restraining straps shatl not be overtightened fortesting.
The strape shall be adjusted by the wearer without assistance from other
perscns to give a reasonable comfortable fit typical of nommal use.

{g) The test shall be terminated whenever any single peak penetration
exceeds 5 percent forhalf masks and 1 percent forfull facepiece respira-
tors. The test subject shall be refitted and retested. If two of the three re-
quired tests are terminated, the fit shail be deemed inadequate.

(b) In order to successfully complete s QNFT, three successiul fit tests
are required. The results of each of the three independent fit tests must
exceed the minimum fit factorneeded fortbe class of respirator {e.g. half
mask respirator, full facepiece respirator).

(i) Calculation of fit factors.

(1) The fit factor shall be detennined for the quantitative fit test by tak-
ing the ratio of the average chamber concentration to the concentration
inside the respirator.
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(2) The average test chamber concentration is the arithmetic average
of the test chamber concenwation at the beginning and of the end of the
test

(3) The concentration of the challenge agent inside the respiratorshajl
be determined by one of the following methods:

(1) Average peak concentration

(ii) Maximum peak concentraton

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

(3} Interpretation of test results. The fitfactorestablished by the quanti-
tative fittesting shall be the lowest of the three fit factor values calculated
from the three required fit tests.

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

(#) Filters used for quantitative fit testing shall be replaced at least
weekly, or whenever increased breathing resistance is enconntered. or
when the test agent has aliered the integrity of the filter media. Organic
vapor canridges/canisters shall be replaced daily (when used) or soomer
if there is any indicaticn of breakthrough by a test agent.

Note: Actherity cited: Sections 142.3 and 6717. Labor Code. Reference: Sec-
tons 1423 and 6717, Labor Code.
History

1. New section filed 9-28-03: operative 1 1—4~93 pursuant to Labor Code section
142.3(a)(4) (Register 93, No. 40). This section is identical 10 the interim final
muie adopted by the federal Oocupational Safety and Health Administration on
5—4-93 and is exempt from OAL review. Purtuant to Labor Code sectcn
142 2(2){4)(c). this section shall remain in effect until 5—4-94 uniess readoprad
fof"&n additional 6 months or superceded by permanent regulations.

2. Change without regutstory effect amending ing paragraph filed 10-18-93
\pursnan3 t 1o title 1. section 100, California Code 3 Regulauons (Register 93,
No. 43}.

3. New section refiled 4-28-94 with amendments: operative 5494 pursumt to
Labor Code section 142.3(s)(4) (Register 94. No. i7). This section 1s idemical
10 the inerim finai rule adopied by the Federal Oceapational Safety and Health
AdminisTaton on 5—4-93 and is exempt from OAL review, Pursuant to Labor
Cede section 142.3(a)(4)(C). this section shall remain in effect for six months
unless superseded by permanent regulations.

4. Amendient of section mnd amendment of Appendices headings and t=xt filad
10--15-04; operative 10-16-04. Submined 10 OAL for printing only pursuant
1o Labor Cade saction 142(a)(%) (Register 94, No. 42).

5. Change without regulatary effect amending Appendix A heading filed 2-16~95
:'um;)ml 1o section 100. title 1, California Code of Regulations (Regisier 95,
No. 71

6. Editorial correction of subsection (d)(2)(E)5. (Register 35, No. 36},

7. Amendment of section. Appendix B and NoTE filed 2-5-97: operative 3-7-97
{Regisiar 97. No. 6).

§ 1533. Internal Combustion Engines.

(a)Intemal combustion engine—driven equipment shall be operated in-
side buildings or enclosed structures only when such operation does not
result in exposure to dangerous gases or fumes in concentrations above
the maximum acceptable limits listed in the General Industry Safety Or-
ders. Some acceptable methods of control are:

(1) Piping extaust gases to the outside atmosphere.

(2} Providing a system of building ventilation that dilutes and removes
exhaust products 1o cutside atmosphere.

(3) Installing effective, catalyst—type exhanst treatment umits on the
enginss. :

NoTE: Authority cited: Section 142.3, Labor Code. Referance: Section 142.3. La-
bor Code.

History

1. Amendment filed 12-13-84; effective thirieth day thereafter (Regisier B4,
No. 50).

§ 1534. Flammable Vapors.

(a) Flammable vapors shall be controlied so as to avoid hazard to work-
erIs.
(b) Nosource of ignition such as smoking. gas pilot lights. oroperating
electrical equipment, other than explosion—proof or equivalent. shall be
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allowed in a room or building when hazardous concentrations of flam-

mable vapors are present.
NoTe: Authority cited: Section 142.3, Labar Cade. Reference: Section 142.3, La-
bor Code.

History

1. Amendment filed 12-13-84; effective thirieth day thereafter (Register 84
No. 50).

§ 1535. Methylenedlaniline.

(a) Scope and application.

(1) This secticn applies to all constuction work in which there is expo-
sure to MDA, including but not limited to the following:

(A) Consmuction, alteration, repair, maintenance, or renovation of
structures, substrates, or porticns thereof. that contain MDA

(B) Instailation or the fimshing of surfaces with products containing
MDA;

(C) MDA spill/emergency cleanup at construction sites: and

(D) Transponation. disposal, storage. or containment of MDA or
products containing MDA on the site or location at which construction
activides are performed.

{2) Except as provided in subsections (a}(7) and (F)(5). this secticn
does not apply tothe processing. use, and handling of products containing
MDA where initial monitoring indicates that the product is not capable
of releasing MDA in excess of the action level under the expected condi-
tions of processing, use, and handling which will cause the greatest possi-
ble release: and where no “demal exposure to MDA can occur.

(3) Except as provided in subsection (a)(7). this section does not apply
to the processing. use. and handling of products containing MDA where
objective data are reasonabiy relied upon which demonstrate the product
is noi capable of rejeasing MDA under the expected conditions of pro-
cessing, use, and handling which will cause the greatest possible release;
and where no “dermal exposure to MDA™ can occur.

(4) Except as provided in subsection (2)(7), this section does not apply
to the storage. transportation. distribution or sale of MDA in intact con-
tainers sealed in such a manner as to contain the MDA dusts, vapors. or
liquids. except for the provisions of section 5194 and subsectica (e)

(5)Except as provided in subsection (a)(7). this section does not apply
to materials in any form which contain less than 0.1% MDA by weight
or voiume.

{6)Except as provided in subsection (a)(7), this section does not 2pply
to “finished articles containing MDA."

{7) Where products containing MDA are exempted under subsections
{aX2) through (a)(6), the employer shall maintain records of the initial
moenitoring results or objective data supporting that exemption and the
basis for the employer’s reliance on the data, as provided in the record-
keeping provision of subsection (o).

{b) Definitions. For the purpose of this section, the fallowing defini-
tions sha}l apply:

Actor level means a concentration of airbome MDA of 5 ppb as an
eight (8)-hour time-weighted average.

Authorized person means any persen specifically authorized by the
employer whose duties require the person toenter a regulated area_ orany
personentering such an area as a designated representative of employees
for the purpose of exercising the right 10 observe manitoring and measur-
ing procedures under subsection (p), or any other perscn authorized by
the Act or regulations issued under the Act.

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

Container mezns any barre]. bottle, can, cylinder. dium. reaction ves-
sel. starage tank. commercial packaging or the like, but does not include
piping systems.

Decontamination area means an area outside of but asnear as practical
tothe regulated area, consisting of an equipment storage area. wash ares,
and clean change area, which is used for the decontamination of workers.
materials. and equipment contaminated with MDA.
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