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1.0 Introduction

This section of the Removal Action Health and Safety Plan (RAHSP)
document defines general applicability and general
responsibilities with respect to compliance with Health and
Safety programs.

The following RAHSP will be utilized and modified as necessary in
orqer tp minimize and prevent exposures to hazardous substances
and c6nditions related to the lead contaminated soil remediation
in Building 31 at the New London Naval Submarine Base, Groton,
Connecticut.

In addition to this plan attention will be made to the pertinent
provisions of the U.S. Corps of Engineers Safety and Health
Requirements Manual EM 385-1-1 and the applicable government CFR
clauses. All project personnel will be required to thoroughly
review the contents of the plan and to strictly adhere to the
policies and procedures listed herein.

1.1 Scope and Applicability of the Site Health and Safety
Plan

The purpose of this Site Health and Safety Plan is to define
the requirements and designate protocols to be followed at
the Site during investigation and remediation activities.
Applicability extends to all Government employees,
contractors, subcontractors, and visitors.

All personnel on site, contractors and subcontractors
included, shall be informed of the site emergency response
procedures and any potential fire, explosion, health, or
safety hazards of the operation. This HASP summarizes those
hazards in table 3.1 and defines protective measures planned
for the site.

This plan must be reviewed and an agreement to comply with
the requirements must be signed by all personnel prior to
entering the exclusion zone or contamination reduction zone.

During development of this plan consideration was given to
current safety standards as defined by EPA/OSHA/NIOSH,
health effects and standards for known contaminants, and
procedures designed to account for the potential for
exposure to unknown substances. Specifically, the following
reference sources have been consulted:
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o OSHA 29 CFR 1910.120 and EPA 40 CFR 311
o U.S. EPA, OERR ERT Standard Operating Safety

Guides
o NIOSH/OSHA/USCG/EPA Occ. Health and Safety

Guidelines
o (ACGIH) Threshold Limit Values
o NIOSH Pocket Guide to Chemical Hazards
o Navy/Marine Corps Installation Restoration

Manual (FEB 92)

2.0 Safety Management Structure

The following safety management structure will be utilized for
the implementation, administration, monitoring and conductance of
the RAHSP.

2.1 Principal in Charge

The principal in charge of this project is Victoria Schopp.
She is responsible for the overall completion of the
contract. The principal in charge has the responsibility of
securing an outside certified industrial hygienist and site
health and safety officer for the development and
implementation of this plan. The principal is also
responsible for organizing a CQC staff to ensure the
integrity and quality of the work performed. The principal
in charge has the authority to stop all work at any time
should the safety of the project personnel be compromised.

2.2 Certified Industrial Hygienist (CIH)

FNG Environmental, Inc., is providing Gerald Schwartz to
perform the industrial hygiene on this project. Primary
duties of the CIH will include:

A. Review of all background data provided on the project

B. Preparation and/or review and approval of the RAHSP.

C. RAHSP implementation through the Site Safety and Health
Officer.

D. Approval of all RAHSP modifications

E. Authority to stop all work at any time should the
safety of the project personnel be compromised
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2.3 Site Safety and Health Officer fSSHO)

The Site Safety and Health Officer (SSHO) for this project
is Richard Groves. The alternate is Michael Fulmer. Both are
from FNG Environmental, Inc., in Annapolis, MD. The SSHO
will assume on-site responsibility for the RAHSP. The SSHO
will monitor and maintain quality assurance of the plan
until project completion. The SSHO will monitor all project
operations to ensure they are being conducted in accordance
with the contents of the RAHSP. Principle duties of the
SSHO will include:

A. Review of all background data provided on the project.

B. Implementation, administration, enforcement and
monitoring of the RAHSP at the site level

C. Review of all project activity reports, inspection
reports, air monitoring reports and personnel training
records

D. To notify the CIH when changes in the RAHSP are
necessary.

E. Conduct the required on-site training and safety
meetings.

F. Provide a one day site specific seminar prior to job
commencement

G. The SSHO has the authority to stop all work at any time
should the safety of the project personnel be
compromised.

H. In addition to the above mentioned duties, the SSHO
will perform the duties of the Site Safety and Health
Supervisor when on-site.

I. Personnel and Ambient Air Monitoring Procedures

J. Determination of Personal Protective Equipment Levels
to be used by project personnel
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2.4 Quality Control Manager CaCM)

The CQM will operate independently from the health and
safety organization and will report only to the Principal in
Charge and the government. The QCM will also be the project
superintendent. The QCM will monitor and maintain quality
assurance of the plan until project completion. The QC
organization will also be responsible for quality of all

"documentation produced with regard to this cleanup
operation. Complete responsibilities of the QC staff are
out.lined in the QC plan.

2.5 Health & Safety Technician CHST)

The HST will be a contractor employee, who will receive
additional site specific health & safety monitoring
procedure training. The HST will assist the SSH6 when the
SSHO is unable to perform all assigned duties necessary, nue
to multiple tasks running concurrently. For example:
monitoring personnel inside Hot Zone while having to perform
perimeter monitoring.

All resumes for the safety personnel are located in Appendix
A.

3.0 Project Description

The remediation of lead contaminated soil inside Building 31, New
London Naval Submarine Base, Groton, Connecticut, requires the
excavation and stabilization of the soil prior to placing the
soil back into the excavation. This work will all be performed
within Building 31. The work also includes removal, screening,
and cleaning of the concrete floor prior to disposal.

Some of the ground surrounding the building has also been
contaminated with lead. This soil will be excavated and disposed
at a hazardous waste landfill.

The project also includes the installation of anew concrete
floor, plumbing, and lightning ground system within the building.
Construction outside the'building includes the demolition of a
small building addition and the installation of new sewer lines
and manholes .
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4.0 Hazard Assessment

The purpose of this section is to provide an analysis of the
chemical and physical hazards associated with the activities
required for the performance of this project. The hazard
assessment includes an analysis of hazards for each definable
feature of work and the proposed solution or safeguard for each
hazard. The company Hazard Communication Program is included in
Appendix R.

4,1 Chemical Hazards

The contaminants identified in the soil samples from the
site include metals, polycyclic aromatic hydrocarbons (PAH),
chlorinated phenolic compounds, phthalate esthers, and
pesticides. The concentrations of organic compounds are
below 500 ug/kg except for some PAH compounds with
concentrations as high as 1500 ug/kg. Mobile volatile
compounds were found in concentrations less than 40 ug/kg
except acetone which was found up to 130 ug/kg.

Metals with concentrations that exceed background levels in
soil include antimony, lead, mercury, and zinc. Metals that
exceed maximum concentration levels in groundwater include
beryllium, lead, mercury, and nickel. Hazardous
concentrations of lead based on TCLP analysis are known to
exist. The following sections contain information about the
chemicals of concern used or found as contaminants in
hazardous concentrations in and around Building 31.

Material Safety Data Sheets (Appendix D) for the following
list of materials will be maintained at worksite and ..
distributed to all employees. The list includes known
contaminants in the soil and all products used at the site.
Employees will be required to sign an acknowledgement that
they received MSDS sheets.
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Product or Material

Inorganic lead

Carbon monoxide

~ulfuric acid

Portland cement

Automotive gasoline

Diesel fuel

Ethylene glycol

Use of product or source of material

Hazardous concentrations of
contaminant in soil

Potential for hazardous
concentrations in building atmosphere

Typical acid used in lead-acid
batteries

Used as a construction material_and
for stabilization of lead
contaminated soil

Fuel for vehicles and equipment

Fuel for equipment and machinery

Engine coolant and antifreez~ for
vehicles and machinery

4.1.1 Inorganic Lead

Based on the nature of the work to be performed to
remediate the lead contaminated soil at Building 31,
the potential exists for workers to inhale or ingest
lead and other heavy metals as airborne particulat~.

The exposure to airborne lead within the work area will
be greatly reduced by minimizing the generation of dust
within in the building. This will be done by careful
handling of materials and misting dry materials with
water.

The potential for ingestion of lead is greatest through
the contact of contaminated hands, food and tobacco
products with the mouth. This will be prevented by the
proper use of personal protective equipment, proper
work practices, and decontamination procedures.

The lead standard from 29 CFR, Part 1926.62 is included
in Appendix C. Employees will be verbally informed of
the contents of Appendices A and B of the standard.
Employees will also be required to sign an
acknowledgement that they received verbal communication
of the lead standard.
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The following table is a summary of the health and
safety information about lead.

Inorganic lead

Phase of work:
• Excavation

Stabilization
Decontamination
Construction

Action Level - OSHA 8 hr TWA: 30 ug/m

Routes of entry:
Inhalation, ingestion, skin and/or eye contact.

Symptoms:
Weakness, lassitude, insomnia, facial pallor,
anorexia, low weight, malnutrition, abdominal
pain, colic, anemia, gingival lead line, tremors,
paralysis of the wrists and ankles,
encephalopathy, nephropathy, eye irritation,
hypotension.

·Prevention:.. ".-

Full-face respirators. Impervious gloves, boots
and suits. Do not re-use personal protective
clothing. Mist work area to keep dust to a
minimum.

First Aid:
Eyes: Wash immediately, get medical attention.
Skin: Remove any clothing penetrated and wash
contaminated skin promptly with soap and water.
Breath: If person breathes large amounts move the
exposed to fresh air. Perform mouth-to-mouth
resuscitation if necessary. Keep person warm.
Seek medical help.
Swallow: Get medical attention.
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4.1.2 Carbon Monoxide

Carbon monoxide emissions from equipment are of
particular concern because much of the work will be
performed within Building 31. Symptoms of carbon
monoxide poisoning include headache, breathlessness,
irritability, confusion, fatigue, weakness, nausea,
vomiting, vision impairment, and dizzi~ess.

Carbon monoxide emissions will be continually monitored
within the work area and is described in the air
monitoring section of this RAHSP. To reduce or prevent
the buildup of carbon monoxide emissions within the
building NESC will:

1) Ventilate the area to the extent possible using
filtered (HEPA) high volume air exchangers during
remediation.

~) Exhaust emissions of machinery directly to the
outside using flexible exhaust hose.

3) Cease operations until adequate ventilation
reduces the carbon monoxide concentrations.

4) Ventilate the area after remediation is complete
by opening doors and windows (weather permitting).
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Carbon Monoxide

Phase of work:
Excavation
Stabilization
Decontamination
Construction

NIOSH/OSHA TWA:

Routes of entry:

35 ppm

Inhalation

Symptoms:
Headache, tachypnea, nausea, weakness, dizziness,
confusion, hallucinations, vision impairment,
irritability, angina.

Prevention:
Adequate ventilation, supplied air respirators or
self contained breathing apparatus.

First Aid:
Breath: If person breathes large amounts move the
exposed to fresh air. Perform mouth-to-mouth
resuscitation if necessary. Keep person warm.
Seek medical help and respiratory support.
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4.1.3 Corrosive Materials

In addition to lead and carbon monoxide exposure,
employees may also be potentially exposed to corrosive
battery wastes (pH < 2) and alkaline portland cement
(pH = 12). Direct contact with these materials may
cause chemical burns and damage to the skin, eyes, and
mucous membranes.

Employees will wear chemically resistant suits, boots,
gloves, and eye protection to prevent accidental
contact with these materials.

4.1.4 Fuels and Additives

Fuels and additives for equipment and machinery will be
used at the·~ite. These materials will only be stored
in proper containers. Refueling and maintenance of
equipment will be performed using acceptable methods to
prevent contact, ingestion; or inhalation of vapors.

4.2 Physical Hazards

4.2.1 Heavy Equipment and Truck Traffic

Heavy equipment and trucks will be equipped with backup
alarms and rollover protection as necessary. Watch
persons will be u~ed as necessary during equipment
movements. Hand signals between operators and watchers
will be regularly reviewed. Electronic communication
may be used if necessary. Machinery will be properly
maintained and equipped with extra mirrors for inside
use.
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4.2.2 Excavations

Hazards encountered during soil and test pit
excavation include both chemical and physical agents,
and are as follows:

o Exposure to airborne contaminants released during
intrusive activities. Flammable atmospheres
encountered in excavations.

o Sides of excavation can cave in. Possible burying or
crushing of workers due to 1) absence of shoring, 2)
misjudgment of stability, 3) defective shoring, and/or
4) undercut sides.

o Falling during access/egress or while monitoring or
dismounting equipment, or stumbling into excavation.

o An overhead hazard can result from material, tools,
rock and/or soil falling into the excavation.

o Congested work area due to too many workers in a small
area.

Hazard Prevention

o Monitor for airborne contaminants. Allow test pits to
purge and/or use personal protective equipment.

o Provide adequate shoring or sloping of sides of the
excavation. Regularly inspect trenches for changing
conditions.
Solid rock, cemented sand or gravel = 90 degrees
Compact angular gravel = 63 degrees 26 ft. deep
Compacted sharp sand = 33 degrees 41 ft. deep
Rounded loose sand = 26 degrees 34 ft. deep

o Provide ramps or ladders to trenches to allow safe
access and egress.

o Provide an adequate barrier around open pits. Material
from pit must be placed away from edge to prevent cave
ins and instability of pit.

o To prevent overexertion, limit manual lifting and
emphasize mechanical means where practical.

o Maintain ample work room between workers.
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Other Precautions:

The sides of the excavation in which employees or
property are exposed to the danger of moving earth will
be sloped or shored. The minimum slope will be no less
than 3/4 horizontal to 1 vertical. This may be adjusted
due to the depth of the excavation, moisture content,
loading, vibration, or the type of mat~rial. Shoring
will be designed to adequately accommodate the forces
and physical characteristics of the ma~erial to be
retained. Walls will be shored, braced, or underpinned
if the excavation activities have the potential of
affecting the structural integrity of the load bearing
walls.

Stockpiles will be placed a minimum of 2 feet from the
excavation wall to prevent excessive loading on the
face of the excavation.

Open excavations will be surrounded by construction
fence or barricades during all periods of inactivity.
Water in open excavations can affect the stability of
the excavation walls, therefore water in the excavation
will be pumped, containerized, and disposed as
necessary to keep the excavations dry.

4.2.3 Mechanical Equipment

Workers will be trained in the proper use and operation
of mechanical equipment (pugmills, vibratory screens,
pumps, compressors, generators, etc.). Safety guards
will be used at the appropriate locations on all
equipment to prevent accidents. Electrical equipment
will be protected with ground fault interrupter (GFI)
type circuit breakers. .
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4.2.4 Other Physical Hazards

Workers will be trained in proper lifting and digging
techniques to prevent physical strain. Physical injury
will be prev~nted by the use of personal protective
equipment (hard hats, steel toed shoes, eye protection,
etc.). Workers will be supplied with proper tools and

"moving equipment.

Additional physical hazards include contact with
overhead or underground utilities, noise, temperature
extremes, and walking or working on uneven surfaces.

Utilities will be located and flagged prior to
excavation. Operators will dig carefully in areas where
suspected utilities exist. Hand digging will be used as
necessary to prevent damage to utilities. Electri~al

utilities and pressurized lines will be shut off and
locked out to protect workers. Contact with overhead
utilities will be prevented by identifying the hazards
in advance and using watchmen to direct the operators
of equipment.

Workers will use hearing protection devices to protect
them from exposure to noise above 85 dBA. Weather
conditions will be continually monitored for
temperature extremes. Wind chill and heat index will
also be monitored. Workers will take frequent warm-up
breaks when working in temperatures near or below
freezing. Workers will be provided with appropriate
coveralls, hard hat liners, gloves, and clothing as
necessary to keep warm.

The danger of working and walking on uneven surfaces
will be accommodated by providing adequate lighting to
see the hazards. Running is not allowed. Surfaces will
smoothed if possible and kept free of debris to prevent
tripping.
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4,3 Fire Prevention

Great care will be taken during any work, such as refueling
equipment, that might involve the release of flammable
vapors. Combustible materials, such as waste paper and wood,
will be safely packaged and stored to prevent accidental
combustion.

Flammable vapors may be ignited by many ignttion sources,
including open flames. gasoline engines, diesel engines,
lightning, electrical shorts in worn or defective extension
cords and sparks. Spark sources include electrical lamps,
power tools, fixtures, switches, non-explosion proof
appliances, welding and static electri.city. NESC will keep
all the above mentioned items away from the area. In the
event a tool which could cause potential ignition must be
used the area will be checked thoroughly for vapors prior to
use.

All sources of ignition, including automobiles, welding, or
other hot work which might be a source of ignition will be
eliminated from the area where the posstbility of flammable
vapors may be present.

Special care will be exercised to keep all sources of
ignition out of the area including electrical and internal
combustion engine equipment until the area has been vapor
freed. Surveys of the areas using a combustible gas meter
will be performed periodically to ensure that hazardous
conditions do not exist in these areas.

During operations, the supervisor or safety staff will
monitor the area and will stop work if a hazardous condition
results. Equipment used will be suitable for hazardous
locations. All portable light and extension cords will be
suitable for hazardous areas.

Even after an area has been freed of vapor, flammable
mixtures may still be formed later from remai.ning residual
liquids. Heat from the sun, steam tracing, or hot work may
result in increasing the vapor content. Vapors will be
checked frequently even if initial measurements indicate
airborne quantities are within acceptable limits.
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The following safety equipment will be used:

•
a. A fire extinguisher, rated not less than 20-B:C (UL

approved), within 50 feet of wherever flammable of
,combustible liquids are being used at the work site;

b. At least one fire extinguisher, dry chemical or C02, on
each large piece of construction equipment such as a
crawler excavator, front-end loader, o~ similar
equipment;

c. Combustible gas indicator (CGI)/oxygen meter;

d. Construction fencing, flashers and signs;

e. All hand tools used in hazardous ~ocations will be
explosion proof.

f. Explosion-proof pumps and intrinsically safe
instrumentation.

All equipment will be thoroughly inspected to ensure that
it will function properly and not be a source of ignition.

4,4 General Hazard Assessment

The following table provides a general hazard assessment for
each definable feature of work. The assessment includes a
summary of the hazards and a solution or safeguard for each
hazard.
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Definable Phase Hazards Associated Method of Control or Safe Guard
of Work with the work ,

Installation of Personnel Safety 1) Workers will be provided with proper footwear, hard hats, safety
Concrete floor, goggles, gloves, & protective clothing
Plumbing, and 2) Train workers in correct work practices for work environment
Utilities (including 40 hr OSHA if necessary)

3) Maintain site safety plan
Equipment Hazards 1) All equipment will have back-up warning alarms, R.O.P.s and F.O.P.s

2) Watch person will be present during all operations
3) Equipment will be maintained and operated properly
4) Operators will be trained In the proper usage of all safety
equipment devices
5) Laborers working near excavation will be limited
6) Hand signals to be used between operators & laborers will be
reviewed regularly

Caustic Concrete Present Use rubber gloves and boots
Trip Hazard 1) Remove debris from work,area

2) Keep tools stored in a central location
Exhaust Emmission 1) Monitor for concentrations above action levels
(inside Bldg. 31) 2) Provide flexible hose to vent exhaust directly to outside

3) Provide adequate ventialtion to maintain concentrations below
action levels when possible

Stabilization of Electrical Shock (GFI) Circuit protection will be used on all electrical equipment
Contaminated Soil Personnel Safety 1) Workers will wear proper footwear, hard hats, safety goggles,

gloves and protective suits
2) Train workers in correct work practices for work environment

Respiratory Protection 1) Provide proper respirators and personal protective equipment
2) Use water to control dust

Back Strain 1) Train workers on proper lifting techniques
2) Supply workers with proper moving equipment
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Definable Phase Hazards Associated Method of Control or Safe Guard
of Work with the work

Workers or Equipment! 1) Train workers in proper use and handling of equipment
Tools Falling

;

2) Provide equipment guards on machinery
Pugmill/Screening
Equipment "

"

Noise Provide proper ear protection
Fire/Explosion 1) Remove combustible debris prior to cutting operations

2) Provide proper type and number of fire extinguishers
Public Safety 1) Post proper warning signs

2) Use barricades and barrier tape
3) Deny access to work zone If person is not properly trained

-, 4) Maintain site safety plan
Trip Hazard 1) Remove debris from work area

2) Tools will be stored in a central location when not in use -
Exhaust Emissions 1) Monitor for concentrations above action levels

,', 2) Provide flexible hose to vent exhaust directly to outside
t .~ 3) Provide 'adequate ventialtion to maintain concentrations below

action levels when possible
Demoliton, Noise Provide proper ear protection
Sorting, Washing, FIre/Explosion 1) Remove combustible debris prior to cutting operations.,

2) Provide watch person during all cutting operations'. '

and Handling of 3)'Provide prop'er type and number of fire extinguishers
Debris Public Safety 1) Post proper warning signs

2) Use barricades and barrier tape
:.,:-;" 3) Deny acc;:;ess to work zone if person is not properly trained
,"

4} Maintain site safety plan' .. ....~ ...~

Trip Hazard 1) Remove debris from work area
. ' 2) Tools will be stored ina central location when not in use

Exhaust Emissions 1) Monitor for concentrations above action levels
(inside Bldg. 31) 2) Provide flexible hose to vent exhaust directly to outside

3) Provide adequate ventialtion to maintain concentrations below
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Definable Phase Hazards Associated Method of Control or Safe Guard
of Work with the work

action levels when possible
Electrical Shock (GFI) Circuit protection will be used on all electrical equipment
Personnel Safety 1) Workers will wear proper footwear, hard hats, safety goggles,

gloves and protective sUit~

2) Train workers in correct work practices for work environment
Respiratory Protection 1) Provide proper respirators and personal protective equipment

2) Use water to control dust
Back Strain 1) Train workers on proper lifting techniques

2) Supply workers with proper moving equipment
Debris Falling on Workers 1) Rope off area when demo begins
(Demolition) 2) Post a watch person during demolition

3) Workers to wear hard hats at all times
Equipment 1) All equipment will have back-up warning alarms, R.O.P.s and F.O.P.s

2) Watch person will be present during all operations
3) Equipment will be properly maintained
4) Operators will be trained in the proper use of all safety
equipment devices
5) Laborers working near excavation will be limited
6) Hand signals to be used between operators & laborers will be
reviewed on a regular basis

Excavation of Equipment Hazards 1) All equipment will have back-up warning alarms, R.O.P.s and F.O.P.s
Contaminated Soil 2) Watch person will be present during all operations

3) Equipment will be properly maintained
4) Operators will be trained in the proper usage of all safety
equipment devices
5) Laborers working near excavation will be limited
6) Hand signals to be used between operators & laborers will be
reviewed regularly
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Definable Phase Hazards Associated Method of Control or Safe Guard
of Work with the work

Personnel Safety 1) Workers will wear proper footwear, hard hats, safety goggles,
gloves and protective suits :

2) Train workers in correct work practices for work environment
Public Safety '. 1) Post proper warning signs

2) Use barricades and barrier tape as necessary
3) Maintain site safety plan

Respiratory Protection 1) Provide proper respirators and personal protective equipmen~

2) Use water to control dust
,

Fire Safety 1) Maintain work area free of debris
2) Provide proper type and number of fire extinguishers

Electrical & Other 1) Have all underground utilties marked prior to start of excavation
Utility Line Hazards 2) Have all above-ground wires moved or dropped if equipment can

come into contact with them .

Excavation Hazards 1) Hole will be barricaded when crew is not working

.. 2) 2:1 slope will be maintained whenever possible
.~ 3) Piling will be used if necessaryt

Trip Hazard 1) Remove debris from work area
2) Tools will be stored in a central location when not in use

Exhaust Emissions 1) Monitor for concentrations above action levels
(inside Bldg. 31) " 2) Provide flexible hose to vent exhaust directly to outside

3) Provide adequate ventialtion to maintain concentrations below
action levels when possible
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5.0 Personnel Training

5.1 Preassignment anct Annual Refresher Training

Prior to arrival on site, each employer will be
responsible for certifying that his/her employees meet the
requirements of preassignment training, consistent with OSHA
29 CFR 1910.120 paragraph (e)(3). The employer should be
able to provide a document certifying that each general site
worker has receivect 40 hours of instruction'off the site,
and 24 hours of training for any workers who are on site
only occasionally for a specific task. If an individual
employee has work experience and/or training that is
equivalent to that provided in the initial training, an
employer may waive the 40-hour training so long as that
equivalent experience is documented or certified. All
personnel must also receive 8 hours of refresher training
annually.

5.2 Site Supervisors Training

Consistent with OSHA 29 CFR 1910.120 paragraph (e)(8),
individuals designated as site supervisors require an
additional 8 hours of training.

The following individuals are identified as site
supervisors:

•

•

Name

Richard Groves
Arthur Bender

22
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SSHO
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5.3 General Site Worker Training

All project personnel will received and are certified in the
OSHA 40 hour hazardous materials operations and emergency
response training in accordance with 29 CFR 1910.120 as
required. All personnel have receive~ the annual 8 hour
refresher course as necessary. Proje6t supervisory personnel
have received the additional 8 hour hazardous materials
operations and emergency response supervisory training. This
training was conducted off-site in a classroom situation
prior to project start-up. Certificates from course
completion can be found in Appendix E along with each
employees medical surveillance reports. The training
included the following subject areas:

•

•

A.
B.
C.
D.
E.
F.
G.
H.
I.
J.
K.
L .
M.

A review of the standard requirements
Hazard recognition and communication
General toxicology
Levels of protection
Personal ~rotective Equipment
Air monitoring and surveillance
Medical Monitoring
Security control and operational zones
Personnel and equipment decontamination
General first aid
General site safety
Qualitative respirator fit test
Emergency Response Procedures
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5.4 Project Specific Training

Prior to project start-up all personnel will receive an
initial project specific training session conducted by the
SSHO. The training session will include but not be limited
to the following areas:

A.

B.

C.

D.

E.

F.

G.

H.

• 1.

Review of the RAHSP

Review of chemical and physical hazards associated
with the project

Personal protection equipment levels to be used

Project security control and operational work
zones

Emergency response and site evacuation procedures

Air monitoring and medical monitoring procedures

Project communications

Decontamination procedures

Review of contents of any applicable regulatory
standards as applied to project operations

•

J. Prohibited on-site activities

K. Safe use of engineering controls, equipment, and
equipment safeguards

L. Signs and symptoms of overexposure to the site
contaminants.

M. Review of the Material Saftey Data Sheets (MSDS)

5.5 General Safety Briefings

General safety meetings will be held by the SSHO each week
until project completion. The purpose of these meetings
will be to discuss project status, potential problem areas,
general safety concerns, and to reiterate RAHSP
requirements. Additional meetings will be held if
conditions warrant. Meeting notes will be kept and signed
by all in attendance.
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5.6 Visitor Orientation

Entry into the exclusion zone will be prohibited to those
who have not received the 40 hour hazardous waste training
29 CFR 1910.120. Visitors without proof of proper ~raining

will be restricted to the support zone. If a visitor has
proven that he has the appropriate training, medical
surveillance, and respirator, will be required to read and
verify compliance with the provisions of this HASP.
Visitors, other than authorized government personnel, will
also be expected to provide their own protective equipment.

In the event that a visitor does not adhere to the
provisions of the HASP, he/she will be requested to leave
the work area. All nonconformance incidents will be
recorded in the site log.

6.0 Operational Zones and Access Security Control

6.1 Site Control Measures

The following section defines measures and procedures for
maintaining site control. Site control is an essential
component in the implementation of the site health and
safety program.

6.2 Buddy System

During all Level B activities or when some conditions
present a risk to personnel, ~he implementation of a buddy
system is mandatory. A buddy system requires at least two
people who work as a team; each looking out for each other.
For example, Level B operations generally require three
people.
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6.3 Site Communications Plan

Successful communications between field teams and contact
with personnel in the support zone is essential. The
following communications systems will be available during
activities at the Site.

o Two-way radio
o Intrinsically safe radio
o Whistle
o Compressed Air Horn
o Hand Signals

Signal Definition

•

Hands clutching throat
Hands on top of head
Thumbs up

Thumbs down
Arms waving upright
Grip partners wrist

6.4 Work Zone Definition

Out of air/cannot breath
Need assistance
OK/I am all right/I
understand
No/negative
Send backup support
Exit area immediately

...... ; ..

The purpose of this section is to provide a method to
closely supervise all personnel movements into and out of
the operational areas. The operational area will be divided
into three access zones. Each zone will be clearly
delineated and access will be strictly supervised.
Uncontrolled entrance or egress of personnel or visitors
will be prohibited.

6.5 Operational Zones

The project will be divided into three access operational
zones. Each zone will be delineated by a sign and barricade
with uncontrolled entrance or egress by personnel or
unauthorized visitors prohibited.
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The access zones are identified in the map on the following
page and will be as follows:

* Zone 1 (Exclusion Zone) (Hot Zone)

* Zone 2 (Contamination Reduction Zone) (Decon)

* Zone 3 (Support -Zone/Clean Area)

A. Zone 1 (Exclusion Zone)

The active work area is the area in and around the area
where cleanup operations will be conducted. Personnel
and authorized visitors will enter this area only after
donning all required personal protective equipment.
Entrance to and exit from this area will be
accomplished through Zone 2. Signs will be posted on
the perimeter of this zone reading:

WARNING
LEAD WORK AREA

POISON
NO SMOKING OR EATING

•

•

B.

C.

Zone 2 (Contamination Reduction Zone)

This area will serve as the controlled entrance to and
exit from Z6ne 1. All Personnel and authorized
visitors will be required to undergo decontamination
procedures in this area prior to entering Zone 3.

Zone 3 (Support Zone/Clean Area)

This area will contain the Project Command Post. All
personnel, authorized visitors and equipment entering
this area from Zone 2 will have undergone
decontamination procedures. Primary access and exit
control will be handled here. .Worker break areas will
be cleaned using HEPA vacs or wet methods of cleaning
to reduce potential of contamination
migration/exposure.
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6.6 Access Security Control

Access control and security measures regarding the above
operational zones are imperative for loss prevention,
personnel and public safety. The following includes
procedures and methods that will be used to ensure proper
access security control .

A. Only personnel with assigned work tasks in the
operational area will be permitted to enter.

B. Visitors and non-essential personnel will be
permitted to enter only after being authorized by
the SSHO.

C. A main controlled entry and egress point will be
designated for use by all personnel and authorized
visitors.

D. Entrance to and exit from Zone 1 will only be
accomplished through Zone 2.

TABLE 6.7 STANDING ORDERS FOR EXCLUSION ZONE

o No smoking, eating, or drinking in this zone.
o No horse play.
o No matches or lighters in this zone.
o Check-in on entrance to this zone.
o Check-out on exit from this zone.
o Implement the communications system.
o Line of sight must be in position.
o Wear the appropriate level of protection as

defined in the Safety Plan.

TABLE 6.8 STANDING ORDERS FOR CONTAMINATION REDUCTION ZONE

o No smoking, eating, or drinking in this zone.
o No horse play.
o No matches or lighters in this zone.
o Wear the appropriate level of ·protection.
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7.0 Site Communications and Emergency Warning

All personnel authorized to conduct operations in Zone 1
will be required to work in teams (buddy system). The
project work area is small enough in size that all personnel
will either be in visual or voice contact in the event of an
emergency. Additionally an air horn will be available in
Zone 2 for the audible sounding of an emerg~ncy.

8.0 Air Quality and Personnel Exposure Monitoring

This section explains the general concepts of an air
monitoring program and specifies the surveillance activities
that will take place during project completion at the Site.

The purpose of air monitoring is to identify and quantify
airborne contaminants in order to verify and determine the
level of worker protection needed. Initial screening for
identification is often qualitative, i.e., the contaminant,
or the class to which it belongs, is demonstrated to be
present but the determination of its concentration
(quantification) must await subsequent testing. Two
principal approaches are available for identifying and/or
quantifying airborne contaminants:

o The onsite use of direct-reading instruments.

o Laboratory analysis of air samples obtained by gas
sampling bag, collection media (i.e., filter,

sorbent), and/or wet-contaminant
collection methods.
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Monitoring of the ambient air will require -several
instruments because of the contaminants and the potential
for the production of dust within the building.

1. For Lead, low flow pumps with proper filter
cassette media will be used inside and outside of
the current containment area where work is being
performed. The cassettes will be,analyzed by
NIOSH Method 7082.

2. An direct reading carbon monoxide monitor will be
used to monitor the levels of carbon monoxide near
the excavators and machinery within the building.
The monitor will measure concentrations between 0
ppm and 1000 ppm and has an audible alarm set to
25 ppm.

3. An MIE PDM-3 Miniram direct reading monitor will
be used to monitor for dust concentrations inside
and outside the building.

Because low levels of organic contaminants were detected in
the soils the following equipment will be available for use
to monitor conditions at the site.

1. HNU or Microtip photoionization detector (PID)
with 11.7 eV lamp. Used to determine field
concentrations of ionizable gasses.

2. Sensidyne Gas Detection System. Uses colorimetric
tubes to determine the presence of specific
compounds such as benzene, toluene, vinyl
chloride, methyl chloroform, carbon disulfide etc.

3. MSA or Industrial Scientific Combustible
Gas/Oxygen Meters. Used to detect combustible or
flammable atmospheres and oxygen deficient
atmospheres. Readings in excess of 20% of the
lower explosive limit (LEL) or oxygen
concentrations less than 19.5% or greater than 23%
will necessitate a halt in operations so that the
area can be evacuated until safe.
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8.1 Direct-Reading Monitoring Instruments

Unlike air sampling devices, which are used to collect
samples for sUbsequent analysis in a laboratory,
direct-reading instruments provide information at the time
of sampling, enabling rapid decision-making. Data obtained
from the real-time monitors are used to assure proper
selection of personnel protection equipment, engineering
controls, and work practices. Overall, the'instruments
provide the user the capability to determine if site
personnel are being exposed to concentrations which exceed
exposure limits or action levels for specific hazardous
materials.

Of significant importance, especially during initial
entries, is the potential for IDLH conditions or oxygen
deficient atmospheres. Real-time monitors can be useful in
identifying any IDLH conditions, toxic levels of airborne
contaminants, flammable atmospheres. Periodic monitoring of
conditions is critical, especially if exposures may have
increased since initial mbnitoring or if new site activities
have commenced.
Table 8.1 excerpted from Occupational Safety and Health
Guidelines for Hazardous Waste Site Activities, provides an
overview of available monitoring i.nstrumentation and their
specific operating parameters.

After site mitigation activities have commenced, the
selective monitoring of high-risk workers, i.e., those who
are closest to the source of contaminant generation, is
essential. Personal monitoring samples should be collected
in the breathing zone and, if workers are wearing
respiratory protective equipment, outside the facepiece.

Those employees working closest with the source have the
highest likelihood of being exposed to concentrations which
exceed established exposure limits .. Representative sampling
approaches emphasizing worst case conditions, those
employees with the greatest risk of exposure, is acceptable.
However, the sampling strategy may change if the operation
or tasks change onsite or if exposures potentially increase.
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TABLE 8.1 SOME DIRECT-READING INSTRUMENTS FOR GENERAL SURVEY

Instrument: Combustible gas indicator (CGI)

Hazard Monitored: Combustible gases and vapors.

Application: Measures the concentration .of a combustible gas
or vapor.

Detection Method: A filament, usually made of platinum, is
'heated by burning the combustible gas of vapor. The increase
in heat is measured. Gases and vapors are ionized in a
flame. A current is produced in proportion to the number of
carbon atoms present.

General Care/Maintenance: Recharge or replace battery.
Calibrate immediately before use.

TypicaL Operating Time: CAn be used for as long as the
battery lasts, or for the recommended interval between
calibrations, whichever is less.

Instrument: Ultraviolet (UV) Photoionization Detector (PID)
Example: HNU,

Hazard Monitored: Many organic and some inorganic gases and
vapors.

Application: Detects total concentration of many organic and
some inorganic gases and vapors. Some identification of
compounds are possible if more than one probe is measured.

Detection Method: Ionizes molecules using UV radiation;
produces a current that is proportional to the number of
ions.

General Care/Maintenance: Recharge or replace battery.

Regularly clean lamp window. Regularly clean an maintain the
instrument and accessories.

Typical Operating Time: 10 hours. 5 hours with strip chart
recorder.
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Instrument: Direct Reading Colorimetric Indicator Tube

Hazard Measured: Specific gas and vapors.

Application: Measures concentration of specific gases and
vapors.

Detection Method: The compound reacts with the indicator
chemical in the tube, producing a stain whose length or
color change is proportional to the compound's
concentration.

General Care/Maintenance: Do not use a previously opened
tube even if the indicator chemical is not stained. Check
pump for leaks before and after use. Refrigerate before use
to maintain a shelf life of about 2 years. Check expiration
date of tubes. Calibrate pump volume at least quarterly.
Avoid rough handling which may cause channeling.

Instrument: Oxygen Meter

Hazard Monitored: Oxygen (02)

Application: Measures the percentage of 02 in the air.

Detection Method: Uses an electrochemical sensor to measure
the partial pressure'of 02 in the air, and converts that
reading to 02 concentration.

General Care/Maintenance: Replace detector cell according to
manufacturers recommendations. Recharge or replace batteries
prior to expiration of the specified interval. If the
ambient air is more than 0.5% C02, replace the detector cell
frequently.

Typical Operating Time: 8-12 hours.
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Instrument: Real Time Aerosol Monitor

Hazard Monitored: Particulates
' .

Application: Measures total particulates in air.

Detection Method: Uses an internal light source. The
particulates d~fract the light beam and the amount of
diffraction is converted into concentration (mg/m3).

General Care/Maintenance: Recharge batteries. Replace
desiccant when necessary.

Typical Operating Time: 8-12 hours.

Instruments: Carbon Monoxide Meter

Hazard Monitored: Carbon Monoxide

Application: Detects levels of Carbon Monoxide

Detection .Method: Electrochemical sensor relatively specific
for the chemical in question.

General Care/Maintenance: Change battery when needed.

Typical Operating Time: Can be used for as long as the
battery lasts, or for the recommended interval between
calibrations, whichever is less.
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8.2 Specific Contaminants to be monitored at the Site

The following checklist provides a summary of the
contaminants to be monitored for and frequency/schedule of
monitoring. The air sampling checklist will serve as a site
monitoring plan.

8.2.1 Site Air Monitoring and Sampling Program

A. Air Monitoring Instruments

* Combustible Gas Indicator (CGI)/Oxygen Meter
Frequency : Continuous monitoring for LEL/02
Locations :

Soil Solidification Area
Excavation area
Hot zone area

* Ultraviolet (UV) Photoionization Detector (PID)
Frequency: Continuous monitoring for VOC's
Locations :

Soil Solidification Area
Excavation area
Hot zone area

* ReEd. Time Aerosol' Moni tor
Frequency : Continuous monitoring for Lead
Locations :

Soil Solidifjcation Area
Upwind and downwind of site activities
Decon area
Excavation area
Hot zone area

* Carbon Monoxide Monitor
Frequency : Continuous monitoring for CO
Locations :

Basement while using Heavy Equipment
Excavation area
Hot zone area
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B. Action Levels

Explosive atmosphere:

•

Action Level

(10% LEL

10%-20% LEL

(Permit Space) >10% LEL

>20% LEL

Oxygen:

Action Level

(19.5%

19.5%-25%

>25%

(Permit Space»23.5%

37

Action

Continue investigation.

Continue on-site monitoring
with extreme caution as higher
levels are encountered.

Explosion hazard. Withdraw
from area immediately.

Explosion hazard. Withdraw
from area immediately .

Action

Monitor wearing self-contained
breathing apparatus or
s~pplied air respirator.
NOTE: Combustible gas readings
are not valid in atmospheres
with (19.5% oxygen.

Continue investigation with
caution. Deviation from
normal level may be due to
presence of other substances.

Fire hazard potential.

Discontinue investigation.
Consult a fire safety
specialist.
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Organic gases and vapors:

Action Level Action

If VOC's are detected during site operations with the
PID then air samples will be taken and sent to a
laboratory for VOC analysis. After determining what
VOC's are present and at what levels the CIH will
develop and implement a more detailed air monitoring
plan in regard to VOC's.

Particulates/Lead:

.-....:.;..

Action Level

0.00 - 0.03 mg/m3

0,03 - 2.5 mg/m3

2.5 :- 50 mg/m3

)50 mg/m3

Action

continue work.

Upgrade to Level
"c" PPE

Upgrade to Level
"B" PPE

Upgrade to Level
"A" PPE

A sustained reading for 2 minutes will constitute an
Upgrade/Downgrade in PPE.

Carbon Monoxide:

Action Level

0.0 - 12.5 ppm

12.5 - 25 ppm

Over 25 ppm

Any indication
of CO poisoning
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Action

Continue work and monitoring

Continue work and observe for
symptoms of overexposure.
Ventilate area to extent
possible.

Cease work until ventilation
adequately reduces levels.

Cease work and
obtain further
direction.
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8.3 Personnel Exgosure Monitoring

Personal Air Monitoring - every day at least 10% of
personnel will be required to wear a personal air pump
with a proper filter cassette media. The SSHO will
select individuals whose work functions would be
~xp~it~~'to yield fhe highe~t ~~00su~~ le~els for
monitoring. The pumps will be calibrated at 2.0
liters/min and a full shift sample will be obtained.
The cassette from the pump will be analyzed for lead ..

Employees will be notified of the results of monitoring
in writing. The notification may be posted in the field
office or mailed to the individual employee.
Additional copies will be available in the corporate
office.

All air samples will be recorded on daily air sample
logs. These forms will be retained for a minimum of 30
(thirty) years.

When working in an open area, such as in the outside
excavation, monitoring will be performed downwind of
the work.

8.4 Perimeter Monitoring

Four fixed sampling stations will be set up around the work
area, and one fixed station will be set up in the decon
area. Low flow personnel sampling pumps will be used at
these stations and samples taken and analyzed for lead using
NIOSH Method 7082. These samples will help determine any
off-site migration of contaminants.

8.5 Calibration and Maintenance of Eguigment

Prior to the start of this project, all monitoring equipment
will be calibrated and certified by the manufacturer. The
monitoring equipment also will be cleaned and calibrated on
site every work day and all calibrations will be recorded in
a calibration log book by the SSHO. The results of daily
calibrations and responses of the air monitoring instruments
will be recorded on the SSHO Daily Reports and submitted to
the CO. All instruments will be calibrated and maintained
in accordance with the manufacturers specifications. The
contractor will have back up instruments available to be on
site within 24 hours of any instrument malfunction.
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Organic gases and vapors:

Action Level Action

If VOC's are detected during site operations with the
PID then air samples will be taken and sent to a
laboratory for VOC analysis. After determining what
VOC's are present and at what levels the CIH will
develop and implement a more detailed ~ir monitoring
plan in regard to VOC's.

Particulates/Lead:

Action Level

0.00 - 0.03 mg/m3

0,03 - 2.5 mg/m3

2.5 - 50 mg/m3

)50 mg/m3

Action

Continue work.

Upgrade to Level
"c" PPE

Upgrade to Level
"B" PPE

Upgrade to Level
"A" PPE

A sustained reading for 2 minutes will constitute an.
Upgrade/Downgrade in PPE.

Carbon Monoxide:

Action Level

0.0 - 12.5 ppm

12.5 - 25 ppm

Over 25 ppm

Any indication
of CO poisoning

38

Action

Continue work and monitoring

Continue work and observe for
symptoms of overexposure.
Ventilate area to extent
possible.

Cease work until ventilation
adequately reduces levels.

Cease work and
obtain further
direction.
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8.3 Personnel Exposure Monitoring

Personal Air Monitoring - every day at least 10% of
personnel will be required to wear a personal air pump
with a proper filter cassette media. The SSHO will
select individuals whose work functions would be
expected to yield the highes~ exposure levels for
monitoring. The pumps will be calibrated at 2.0
liters/min and a full shift sample will be obtained.
The cassette from the pump will be analyzed for lead ..

Employees will be notified of the results of monitoring
in writing. The notification may be posted in the field
office or mailed to the individual employee.
Additional copies will be available in the corporate
office.

All air samples will be recorded on daily air sample
logs. These forms w{ll be retained for a minimum of 30
(thirty) years.

When working in an open area, such as in the· outside
excavation, monitoring will be performed downwind of
the work.

8.4 Perimeter Monitoring

Four fixed sampling stations will be set up around the work
area, and one fixed station will be set up in the decon
area. Low flow personnel sampling pumps will be used at
these stations and samples taken and analyzed for lead using
NIOSH Method 7082. These samples will help determine any
off-site migration of contaminants.

8.5 Calibration and Maintenance· of Equipment

Prior to the start of this project, all monitoring equipment
will be calibrated and certified by the manufacturer. The
monitoring equipment also will be cleaned and calibrated on
site every work day and all calibrations will be recorded in
a calibration log book by the SSHO. The results of daily
calibrations and responses of the air monitoring instruments
will be recorded on the SSHO Daily Reports and submitted to
the CO. All instruments will be calibrated and maintained
in accordance with the manufacturers specifications. The
contractor will have back up instruments available to be on
site within 24 hours of any instrument malfunction.
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8.6 Air Monitoring Reports

Monitoring records will be kept in accordance with 29 CFR
1910.120 and standard National Environmental Services
practices. SSHO Daily Reports, which record ambient air
monitoring results, times of sampling, daily site
activities, work areas', background air levels, daily
instrument calibration results, wind direction and weather
conditions, for carbon monoxide, particulate, lead
concentrations from personal and perimeter ~ir monitors,
will be submitted to the Contracting Officer on a daily
basis. Personnel and environmental monitoring will be made
part of the permanent project records. All reports will be
reviewed by the CIH, SSHO, and the CQC organization. A copy
of the SSHO Daily Report and all air monitoring sampling
results will be posted for employee review. All air
monitoring sampling results which exceed exposure limits
will be made known to all employees during the daily
tailgate safety meetings.

9.0 Confined Space Entry

Confined space entry is not anticipated for any of the work
required for this project. However, if confined space entry
becomes necessary, then workers will follow the procedures
outlined in the Confined Space Entry Program in Appendix F.

10.0 Personal Protective Equipment Program

This section describes the general requirements of the EPA
designated Levels of Protection (A-D), and the specific levels of
protection required for each task at the Site.

Personnel wear protective equipment when response activities
involve known or suspected atmospheric contamination vapors,
gases, or particulates may be generated by site activities, or
when direct contact with skin-affecting substances may occur.
Full facepiece respirators protect lungs gastrointestinal tract,
and eyes against airborne tox~cants. Chemical-resistant
clothing protects the skin from contact with skin-destructive
and absorbable chemicals.

Modifications of these levels are permitted, and routinely
employed during site work activities to maximize efficiency. For
example, Level C respiratory protection and Level D skin
protection may be required for a given task. Likewise the type
of chemical protective ensemble (i.e., material, format) will
depend upon contaminants and degrees of contact.
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Level of Protection selected is based upon the following:

o Type and measured concentration of the chemical
substance in the ambient atmosphere and its
toxicity.

o Potential for exposure to substances in air
liquids, or other direct contact with material due
to work being done.

o Knowledge of chemicals on-site along with
properties such as toxicity, route of exposure,
and contaminant matrix.

In situations where the type of chemical, concentration, and
possibilities of contact are not known, the appropriate
Level of Protection must be selected based on professional
experience and judgment until the hazards can be better
identified.

The purpose of this program is to establish guidelines for
the selection and use of personal protective equipment for
the protection of eyes, face, head, extremities, and body.

10.1 Program Responsibilities

A. Use all personal protective equipment provided in
accordance with instructions and training received

B. To routinely inspect personal protective equipment
for defects which would negate their usefulness

C. Immediately report any defect or damage of
personal protective equipment to the SSHO or
his/her designated person

10.2 Program Administration

A. The SSHO shall direct, evaluate and provide
guidance on all aspects of the project personal
protective equipment program.

B. Immediate program administration will be
accomplished by the SSHO.
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10.3 Equipment Selection

A. Only approved personal protective equipment will
be purchased and. supplied to project personnel.
All purchasing of equipment will be under the
gu~dance of th~ SSHO.

B. Selective use of personal protective equipment
will be administered by the SSHO under the
guidance and direction of the SSHO. Personal
protective equipment will be selected on the basis
of the following criteria:

• 1 . Nature of the hazard

2. Physical properties of the contaminant
involved

3. Location of the hazard

4. Time frame for which the equipment will
be worn

5. Operational activities of personnel
required to wear the equipment

• 6 . Functional capabilities and limitations
of the equipment

•

7. Toxicity of the contaminant with
emphasis on the primary routes of entry

8. Irritant properties of the contaminant

9. Body absorption and synergistic
properties of the contaminant

10.4 Personnel Training

A. The SSHO will administer periodic training
pertaining to all personal protective equipment.
The training will include, but not be limited to,
the following:

42



Contract N62472-93-C-0416

1. Proper use of all available personal
protective equipment

2. Reasons for the selection of various
types of personal protective equipment

3. Functional capabilities and limitations
of all personal protective equipment

4. Proper methods of donning and wearing
personal protective equipment

5. Proper care and maintenance of equipment

6. Training in the recognition and handling
of emergency situations

10.5 Issuance of Equipment

A. Only the SSHO shall be permitted to issue personal
protective equipment to project personnel, outside
contractors and visitors.

B. All outside contractors and visitors will be
required to adhere to the same personal protective
equipment procedures as regular project personnel.

C. For unusual operation instances or special
projects, personal protective equipment will be
issued under the guidance of the SSHO.

D. The SSHO will ensure that the proper protective
equipment is being used and will be responsible
for maintaining an adequate supply of equipment on
site for personal use.

10.6 Equipment Inspection

• A . All site personnel required to wear personal
protective equipment will routinely inspect issued
equipment to ensure its integrity and operational
readiness. Any equipment found to be defective or
damaged will be returned to the Ssho for a
suitable replacement.
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B. The SSHO will daily inspect all personal
protective equipment for defects or damage which
would negate the effectiveness of the equipment in
providing optimum protection to the wearer.
Defective or damaged equipment will be taken out
of service and replaced. Un~anitary equipment
will be cleaned prior to reissuance and all
storage of equipment will be accomplished in a
manner as to prevent contamination and damage~

10.7 Program and Medical Surveillance

• A. The SSHO will approve the purchase of all personal
protective equipment.

B. The project personal protective equipment program
will be continually evaluated as part of the RAHSP
Quality Assurance Program.

C. The SSHO will direct a continuing Industrial
Hygiene program designed to protect the safety and
health of project per!ofinel:

D. All project personnel will receive a comprehensive
medical health evaluation related to operations
performed.

10.8 Personnel Safety and Health

The SSHO will direct and provide guidance for the
ongoing Industrial Hygiene and Safety Program designed
to minimize the potential for occupational safety and
health hazards. These programs will incorporate
project safety and health program evaluations and will
include periodic personnel and environmental monitoring
procedures. The SSHO will implement all project health
and safety programs and will monitor and enforce all
safety and health policies and practices to ensure a
safe working environment.

10.9 Personnel Protective Equipment Assignment Levels

The specific levels of protection and necessary components
for each have been divided into four categories according to
the degrees of protection afforded:
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10.9.1 Assignment Level A

Level A protection equipment will be assigned when the
highest available level of respiratory, skin and eye
protection is deemed necessary by the SSHO.

A. Equipment List

j. Pressure demand SCBA or air supplied units
with escape bottles. (NIOSH/MSHA approved)

2. Full encapsulated chemical suit.
3. Chemical resistant gloves.
4. Chemical resistant steel toed, steel shanked

boots worn over or under suit boot depending
on construction.

5. FM two-way radio for team leader.

6. Chemical resistant disposal coveralls to be
worn under suit.

B. Criteria for Use - The following is a list of
conditions that would require the highest level of
respiratory and eye protection.

1. Immediately dangerous to life and health
(IDDH) conditions.

2. Known conditions or potential condition that
would cause severe illness or injury from
exposure to the skin, eyes or respiratory
tract.

3.' If the extent of the conditions are unknown.
4. Oxygen deficient atmospheres with the

presence or potential presence of the above.

10.9.2 Assignment Level B

Level B will be assigned when the highest level of
respiratory protection is needed, but skin exposure is
only moderate hazard.

A. Equipment List

1. Pressure demand SCBA or air supplied units
with escape bottles. (NIOSH/MSHA approved)

2. Chemical resistant suit (with hood and
booties) .

3. Chemical resistant steel toed, steel shanked
boots or shoes with over-boot.

4. Two-way radio for team leader.
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B. Criteria for Use

The following is a list of conditions that would
require Level B protection assignment:

1. When known conditions exist that would
require the highest level of respiratory
protection but a lower level of skin and eye
protection.

2. Oxygen deficient atmosphere with the above
known conditions.

3. When potential body exposure is such that a
full encapsulation suit is not warranted.

4. Types and concentrations of gases or vapors
in the atmosphere do not prevent a hazard to
small unprotected area of the body
( i . e ., neck).

5. No hazard exists from splashes of corrosive
or toxic liquids to unprotected areas of the
body.

10.9.3 Assignment Level C

Level C will be assigned when the required level of
respiratory protection is known or reasonably assumed
to be not greater than the level of protection afforded
by air purifying respirators and exposure to the few
unprotected areas of the body (i.e., neck) is unlikely
to cause harm.

Equipment List:

1. Full-face or half-face air purifying
respirator (NIOSH/MSHA approved) with
suitable respirator cartridges.

2. Chemical resistant suit.
3. Chemical resistant gloves.
4. Chemical resistant steel toed, steel shanked

boots or safety shoes with chemical resistant
over-boot.

5. Hard hat.

46



Contract N62472-93-C-0416

10.9.4 Assignment Level D

Level D protection will be assigned as the basic work
uniform.

A. Equipment List

•

1.
2.
3.
4.
5.
6 .

Coveralls or normal work clothes
Safety shoes or boots
Safety glasses or goggles.
Hard hat .
Air purifying respirator (readily available).
Chemical resistant gloves and/or cotton work
gloves where needed.

B. Criteria for Use

Areas where a reasonable determination has been
made that hazards due to exposure to hazardous
materials is unlikely or that such exposures would
be minimal and not present a health hazard.

10.10 Personal Protective Equipment Inspection

Proper inspection of PPE features several sequences of
inspection depending upon specific articles of PPE and it's
frequency of use. The different level~ of inspection are as
follows:

@ Inspection and operational testing of equipment
received from the factory or distributor.

@ Inspection of equipment as it is issued to
workers.

@ Inspection after use or training and prior to
maintenance.

@ Periodic inspection of stored equipment.

@ Periodic inspection when a question arises
concerning the appropriateness of the selected
equipment, or when problems with similar equipment
arise.
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The primary inspection of PPE in use for activities at the
Site will occur prior to immediate use and will be conducted
by the user. This ensures that the specific device or
article has been checked-out by the user that the user is
familiar with its use.

Table 10.10.1 Sample PPE Inspection Checklists

CLOTHING

Before use:

o Determine that the clothing material is correct
for the specified task at hand.

o Visually inspect for:

imperfect seams
non-uniform coatings
tears
malfunctioning closures

o Hold up to light and check for pinholes.

o Flex product:

observe for cracks-
observe for other signs of shelf deterioration

o If the product has been used previously, inspect
inside and out for signs of ~hemical attack:

discoloration
swelling
stiffness
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During the work task

o Evidence of chemical attack such as discoloration,
swelling, stiffening, and softening. Keep in mind,
however, that . chemical permeation can occur without
any visible effects. -

o Closure failure.

o Tears.

o Punctures.

o Seam Discontinuities.

GLOVES

Before use:

o Visually inspect for:

imperfect seams
tears
non-uniform coating
pressurize glove with air; listen for pin-hole leaks.

10.11 Specific Levels of Protection Planned for the Site

The following levels of protection will be utilized during
activities at the Site:

o Level C:

Inner Gloves: Cotton or Surgical

Outer Gloves: Nitrile

Boot/Boot Covers: Disposable Neoprene or
Reusable Rubber overboots

Outer Garment: Pol ylaminated Tyvek -or Saranex

Respirator: Full Face PPAR or Full Face APR
with HEPA Filters and HEPA/OV when
needed
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o Level D

Regular duty work clothes to include: steel
toe/steel shank work boots, work gloves, hard hat,
hearing protection as needed and side sheild
safety glasses.

Table 10.11.1 presents the level of protection planned
for the completion of individual task assignments and the
specific components of each protective ensemble.

TABLE 10.11.1

SPECIFIC LEVELS OF PROTECTION PLANNED FOR THE
TASK ASSIGNMENTS AT THE SITE

LEVEL C Tasks

o Site walk through
o Site survey
o Air sampling/monitoring
o Stabilization of contaminated soil
o Demolition, sorting, washing and handling of

contaminated debris
o Contaminated soil excavations

LEVEL D Tasks

o Installation of concrete floor, plumbin~, and
utilities

o Perimeter monitoring

All project personnel entering the operational areas must be
properly equipped with the required personal protective
equipment f9r the operations they are to perform.

10.11.1 Initial Protective Level Assignments

The initial protection level assignments will be
enforced until sufficient air monitoring dat~ can be
collected and evaluated. Evaluation of data will be

·based on airborne concentrations detected, dust control
effectiveness, and meteorological information. If a
determination is made that airborne concentrations are
within acceptable ranges then and only then will a down
grading of protection levels be allowed.
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10.11.2 Upgrading or Downgrading Protection Levels

The SSHO will conduct an air monitoring survey of the
site and will inspect operational areas to ensure
proper safety equipment is being used.

If air monitoring and inspections by the SSHO do not
indicate a need for a change in safety equipment, then
all operations will continue under initial guidelines.

If air monitoring results indicate a need for a higher
level of protection, the SSHO will immediately direct
all project personnel to change to the increased level
required.

If air monitoring indicates that a lower level of
protection would be satisfactory, the SSHO will then
inform personnel of their choice of downgrading of
protective equipment if desired. Downgrading of
p~otection levels can only be ap~~oved by the SSHO.

If project personnel encounter conditions which would
require a higher level of protection they will
immediately notify the SSHO and request a protection
level increase. The SSHO will then monitor the
conditions and will alter the requirements if
necessary.

10.11.3 Reassessment of Protection Program

The Level of Protection provided by PPE selection shall
be upgraded or downgraded based upon a change in site
conditions or findings of investigations.

When a significant change occurs, the hazards should be
reassessed. Some indicators of the need for
reassessment are:
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o Commencement of a new work phase, such as the
start of drum sampling or work that begins on a
different portion of the site.

o Change in job tasks during a work phase.

o Change of season/weather.

o When temperature extremes or individual medical
considerations limit the effectiveness of PPE.

o Contaminants other than those previously
identified are encountered.

o Change in ambient levels of contaminanti.

o Change in work scope which effects the degree of
contact with cont~minants.

10.11.4 Work Mission Duration

Before the workers actually begin work in their PPE
ensembles the anticipated duration of the work mission
should be established. Several factors limit mission
length, including:

o Air supply consumption (SCBA use).

o Suit/Ensemble permeation and penetration rates for
chemicals (section 5.8).

o Ambient temperature and weather conditions (heat
stress cold stress).

o Capacity of personnel to work in PPE .
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10.12 Available PPE

The following personal protective equipment and general
safety equipment will be supplied in sufficient quantities
to meet operation requirements.

10.12.1 Respiratory Protection

A. Full-face air purifying respirators
B. Half-face purifying respirators
C. Combination cartridges (organic vapor, acid gas,

dust, fume, mist)
D. SCBA for emergency use
E. Powered Air Purifying Respirator (PAPR)

10.12.2 Protective Clothing

A. Regular Tyvek chemical suits
B. P~I~laminated Tyvek chemical suits
C. Saranex chemical suits

10.12.3 Foot Protection

A. Steel toed, steel shanked safety shoes
B. Chemical resistant over-boots with 10" to 14"

cuffs

10.12.4 Hand Protection

A. Puncture, tear and chemical resistant floc lined
Nitrile gloYes

B. Cotton inner-gloves

10.12.~ Head Protection

Hard hats will be worn by all project personnel,
including site visitors unless otherwise stipulated by
the SSHO .

10.12.6 Hearing Protection

In areas where noise problems are determined to exist,
personnel will wear hearing protection.
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10.12.7 Eye Protection

A. For most work situations in Zone j., eye protection
will be accomplished by the wearing of side shield
safety glasses.

B. If full-face respiratory protection is required,
the lens of the respirator will serve as eye
protection.

10.12.8 Heat stress

A. Adequate water supplies will be maintained at all
times.

B. Work breaks will be taken by all operational
personnel as needed as well as on a scheduled
work/rest basis.

10.12.9 General Equipment

A. Visqueen plastic
B. DOT approved 55-gallon drums
C. First-Aid supplies
D. Air diaphragm pump and hose
E. 20 lb. ABC dry chemical"fire extinguisher
F. HNU Photoionization Meter
G. Combustible Gas/Oxygen Meter
H. Sensidyne detector tubes
I. Bonding/grounding cables
J. Pressure washer

11.0 Respiratory Protection Program

The purpose of this program is to establish written
standardized operational guidelines governing the selection,
maintenance and use of respiratory protection.

11.1 Program Responsibilities

A. Certified Industrial Hygienist (CIH)
Responsibilities

1. Review and approve this RAHSP.

2. Review, approve, and sign certification
letters for OSHA compliance, 40 hour OSHA
hazardous materials training, and medical
surveillance.
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3. Approval of modifications to the HAS~.

4. Approval of air monitoring methods,
instrumentation, and calculations.

5. General oversight and support for the health
and safety aspects of this project.

B. Site Safety and Health Officer (SSHO)
Responsibilities

1. Present and document the site specific health
and safety training for this project.

2. Maintain on-site compliance with all OSHA 29
CFR 1910/1926 requirements.

3. Ensure the provisions of this program are
carried out.

4. Conduct air monitoring and maintain
instrumentation and documentation.

5. Provide respirator training and fit testing
to National Environmental Services
Corporation (NESC) employees.

6. Conduct frequent safety inspections and
inspections of respiratory protective
equipment.

7. Conduct weekly refresher training including
the proper use of respirators and their
limitations.

8. Display in the clean room a poster of the
required respirator, its method of donning,
seal testing procedures, and cleaning
procedures.

9. Ensure that all employees and visitors .in the
controlled area have the proper clearance,
medical surveillance, and use the correct
respirator and PPE at all times.

10. Ensure that all employees clean and store
their respirator in accordance with the
provisions of this program.
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Provide each employee with the required
respirator, cleaning and disinfecting <"--­

supplies, storage space and repair parts.

12. Ensure the Employee Daily Respirator Report
(RP1) is completed and turned in to the
Company Safety Officer.

13. Approve upgrades or downgrades of PPE
requirements.

C. Individual Employees

1. Inspect their respirator each day before and
after each use.

2. Wear the designated type of respirator at all
times when in the regulated area. It will be
worn from the time employees exit the clean
room into the exclusion zone until the
emp16yees decontaminat~.

3. Clean and store their respirator in
accordance with these guidelines.

4. Make minor repairs to their respirators using
the manufacturers recommendations.

5. Immediately report any malfunctions to the
Company Safety Officer.

D. Company President

1 :

2.

Designate and approve the CIH and SSHO who
will provide respirator training.

Provide the OSHA compliance letter signed by
the CIH and an officer of the company.

3. Provide a letter signed by the CIH and an
Officer of th~ company certifying that 40
hour OSHA hazardous materials training has
been completed by all site personnel.

4. Provide letter signed by the CIH and an
officer of the company identifying site
personnel and certifying that medical
surveillance has been maintained.
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5. Maintain copies at corporate headquarters of
all signed Respirator Training Questionnaires
(Form NESC RP1) and all physician's written
opinions regarding employees ability to wear
respirators.

11.2 Selection and Use of Respiratory Protective Equipment

The Safety/Tr~ining Director will be responsible for
regular inspection and evaluation to determine the
continued effectiveness of this program. Duties will
include conducting frequent inspections of all work
sites to ensure safety compliance, and to review and
evaluate all office procedures and inspections and to
make recommendations where necessary toward to
continued effectiveness of this progra.m~.

It is the responsibility of all NESC employees to carry
out the provisions of this program in their various job
functIons as quickly as practical.

The following table represents guidelines to be used by
the safety personnel in choosing an appropriate
respirator:

A. Only approved respiratory protection will be
purchased and supplied to personnel. All
respiratory equipment will be purchased by the
SSHO under the guidance of the Certified
Industrial Hygienist.

B. Selective use of respiratory protection shall be
administrated by the SSHO under the guidance and
direction of the CIH. Respirator selection is
generally based on the following criteria:

1.. Nature of hazard
2. Physical properties of the contaminants

involved
3. Location of the hazard
4. Time frame for which respiratory protection

will be required
5. Operational activities of personnel required

to wear respiratory equipment
6. Functional capabilities and limitations of

respiratory equipment
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7. Potential for the presence of conditions
Immediately Dangerous to Life and Health
(IDLH)

8. Potential for the presence of oxygen
deficient atmospheres

Based on the number and types of contaminants involved
on this project, National Environmental Services Cor.p.
has chosen to use full face powered air purifying
respirators (PAPR) on initial phase of this project.
The respirators will be able to filter metals and
organic vapors. Afte~ sufficient data has been
collected the SSHO will evaluate data to determine if a
downgrade of respiratory protection is warranted.
Continuous monitoring would be done to ensure tha~

adequate protection is being provided.

Guidelines for respiratory protection are included in
section 8.0.

C. Equipment Fit Testing

Qualitative (1/2 face masks only) or quantitative
fit tests are required by CFR 1926.62 and CFR
1910.1025, initially and every 6 months (negative
pressure respirators only). To ensure proper
protection, the wearer of a respirator equipped
with a tight fitting facepiece using the following
procedures.

1. Negative Pressure test for air purification
respirators and air supplied respirators.

A. Cover the inlet openings of the
respirator's cartridge or~filter with
the palm of the hand to prevent the
passage of air on the air purification.
Cover the breathing tube on the air
supplied respirator.

B. Inhale gently and hold the breath for at
least ten (10) seconds.

C. If the facepiece collapses slightly and
no inward leakage of air into the
facepiece is detected, it can be assumed
that the respirator has been properly
donned and that the exhalation valve and
facepiece are not leaking.
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2. Positive Pressure test

A. Cover the exhalation valve of the
respirator with the palm of the hAnd to
prevent the passage of air. Note: The
exhalation valve cover must first be
removed from the respirator.

B. Exhale gently and slowly.

C. If a slight positive pressure builds up
inside the facepiece without the
detection of any outward leakage of air
between the facepiece and the skin it
can be reasonably assumed that the
respirator has been properly donned and
that the inhalation valves and the
facepiece are not leaking.

D. Replace exhalation valve cover.

3. Special Considerations

A. Facial Hair

Facial hair including beards, sideburns,
and stubble are not permitted. FaciAl
hair between the wearer's skin and the
sealing surface of the respirator will
prevent a good seal, which will allow
contaminants into the respirator.

B. Eye Glasses

Ordinary eye glasses shall not be used
with full face respirators. Eye glasses
with temple bars or straps that pass
between the sealing surface of a full
face respirator and the employee's face
will allow contaminates to enter the
respirator. To ensure good vision and
proper sealing for the facepiece,
special corrective lenses can be
permanently mounted inside a full
facepiece respirator. Eye glasses and
goggles may be worn with half facepiece
respirators, but must not be allowed to
interfere with seal of the facepiece.

4
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C. Contact Lenses

Workers shall not, under any
circumstances, wear contact lenses when
wearing any type respirator.

•

D.

E.

Facial Deformities

Facial deformities, such as scars, deep
skin creases, prominent cheekbones,
severe acne, and the lack of teeth or
dentures can prevent a respirator from
sealing properly. Employees with such
conditions may not be assigned tasks
requiring the use of respirators.

Communications

Talking while wearing a respirator can
break the seal for the facepiece.
Employees who must talk should keep jaw
movement to a minimum. When
communications are necessary within the
restricted are, it should be done with
sign language and gestures as much as
possible.

11.3 SOP for Respiratory Protection

The following subsections define standard operating
procedures for air purifying respirators and self-contained
breathing apparatus.

11.3.1 Cleaning and Disinfecting Air Purifying

Respirators APRs in routine use should be cleaned and
disinfected at least daily. Where respirators are used
only occasionally or when they are in storage, the
cleaning interval is weekly or monthly, as appropriate.
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11.3.1.1 Daily Cleaning Procedure

The steps to be followed for cleaning and
disinfecting daily are as follows:

o Cleaning. In most instances, the cleaning
and disinfecting solution provided by the
manufacturer is used, and is dissolved in
warm water in an appropriate tub. Using
gloves, the respirator is placed in the tub
and swirled for a few moments. A soft
brush may be used to facilitate cleaning.

•

•

o Respirator
taken to a
cartridges
damaged to
discaorded.
inhalation
diaphragm,

Disassembly. Respirators are
clean location where the filters,
or canisters are removed,
prevent accidental reuse, and

For thorough cleaning, the
and exhalation valves, speaking
and any hoses are removed.

o Rinsing. The cleaned and disinfected
respirators are rinsed thoroughly in water
to remove all traces of detergent and
disinfectant. This is very important for
preventing dermatitis.

o Drying. The respirators may be allowed to
dry in room air on a clean surface. They
may also be hung upside down like drying
clothes, but care must be taken not to
damage or distort the facepieces.

• o Reassembly and Inspection. The clean, dry
respirator facepieces should be resembled
and inspected in an area separate from the
disassembly area to avoid contamination.
Special emphasis should be given to
inspecting the respirators for detergent or
soap residue left by inadequate rinsing.
This appears most often under the seat of
the exhalation valve, and can cause valve
leakage or sticking.
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11.3.1.2 After Routine Use in Exclusion Zone

The 'steps to be followed for cleaning and
disinfecting in the field are as follows:

•
o The mask may be washed/rinsed with

soap and water.

•

o At a minimum, the mask should be wiped
with disinfectant wipes (benzoalkaloid or
isopropyl alcohol), and allowed to air dry
in a clean area.

11.3.2 APR Inspection and Checkout

1. Visually inspect the entire unit for any
obvious damages, defects, or deteriorated
rubber.

2. Make sure that the facepiece harness is not
damaged. The serrated portion of the harness
can fragment which will prevent proper face
seal adjustment.

3. Inspect lens for damage and proper seal in
facepiece.

4. Exhalation Valve .~ pull off plastic cover and
check valve for debris or for tears in the
neoprene valve(which could cause leakage).

•
5 . Inhalation Valves (two) - screw off

cartridges/canisters and visually inspect
neoprene valves for tears. Make sure that
the inhalation valves and cartridge
receptacle gaskets are in place.

•

6~ Make sure a protective cover lens is attached
to the lens.

7. Make sure the speaking diaphragm retainer
ring is hand tight.

8. Make sure that you have the correct
cartridge.

9. Don and perform negative pressure test.
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If, at any time, a respirator is found to be deficient,
the employee should return it to the SSHO for a
suitable replacement.

Emergency use respirators such as self-contained
breathing apparatus (S.C.B.A.) equipment (where
available) will be inspected by the SSHO at a minimum
of once per month to ensure proper working condition in
the event of an emergency. A record of this inspection
will be maintained listing the respirator, date of
inspection, and any defects found.

11.3.3 Storage of Air Purifying Respirators

OSHA requires that respirators be stored to protect
against:

Dust
Sunlight
Heat
Extreme cold
Excessive moisture
Damaging chemicals
Mechanical damage

Storage of respirators should be in a clean which
minimizes the chance for contamination or unsanitary
conditions.

11.4 Employee Exposure Monitoring

A. Initial Monitoring Requirements

At the start of each project, personal air samples will
be taken to determine the level of contaminates within
the regulated area. This data will be used to
determine the type of respiratory protection required.

• B . Periodic Monitoring Requirements

1. Daily air samples will be taken which are
representative of the exposure of each
employee with the regulated area.

•
2. If all employees are using supplied air

respirators, operated in the positive
pressure mode, daily periodic monitoring is
not required.
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A. All air samples taken for initial and
periodic monitoring will be 8 hour time
weighted average (TWA) personal samples
taken in the breathing zone of
employees.

• B.

C.

Employees shall be notified of the
results of monitoring. This notice will
be in writing and may be given to the
individual employee or posted in the job
site clean room. Additional copies may
be posted in the company office.

All air samples will be recorded on NESC
daily air sample logs. These forms will
be retained for at least thirty (30)
years.

11.5 Program and Medical Surveillance

A. The SSHO will approve the purchase of all
respiratory protection equipment.

B. The project respiratory protection program will be
continually evaluated as part of the RAHSP quality
assurance program.

C. The SSHO will direct air monitoring operations as
part of a continuing Industrial Hygiene Program
designed to protect the safety and health of
project personnel.

D. All project personnel will receive a medical
health evaluation to include an evaluation of
their ability to perform required work tasks while
wearing respiratory protection.
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12.0 Personnel and Equipment Decontamination

12.1 Purpose

To ensure that proper and safe decontamination
procedures are utilized by project personnel to prevent
exposure and the spread of contamination outside to the
project area.

Decontamination involves the orderly controlled removal
of contaminants. Standard decontamination sequences
are presented in the decontamination figure. All site
personnel should minimize contact with contaminants in
order to minimize the need for extensive decon.

12.1.1 Levels of Decontamination Protection Required
for Personnel

The levels of protection required for personnel
assisting with decontamination will be Level C.

12.2 Procedure

The SSHO will survey all decontamination activities.
Project personnel will be instructed in proper
decontamination procedures and will familiarize
themselves with the Zone 2 area including locations of
all decontamination equipment. The following
decontamination procedures will be used and modified as
conditions require:

A. An area will be prepared with a plastic drop sheet
and a 55-gallon drum. When leaving Zone 1, all
personnel will remove all disposable clothing and
place in 55-gallon drum for disposal.

B. If deemed necessary, a station will be prepared
f9r more thorough decontaminating in which
personal protective equipment is cleaned in
buckets of clean water and mild detergent to where
all visible contamination is removed. All
contaminated rinsate would be collected and tested
to determine the proper method of disposal.
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C. Workers will wash their hands and face with
potable water each time they leave the exclusion
zone, before performing any hand to mouth
activity. Exposure to lead is greatest during
excavation operations and anytime contaminated
hands, food, or tobacco products are brought into
contact with the mouth. Food and tobacco products
are strictly forbidden in the exclusion zone and
contamination reduction zone.

*Project personnel assigned will be thoroughly familiar
with the decontamination procedures. No personnel will
be allowed to exit Zone 2 until all decontamination
phases have been properly completed.

12.3 Equipment Decontamination

All equipment utilized in the operational zone will be
decontaminated prior to removal from the site.
Decontamination will take place in Zone 2. The
following procedures will be used:

•
A. All contaminated surfaces will be washed with high

pressure water and with sponges or brushes being
used as required, and when necessary .

B. All decon water will be collected and tested to
determine the proper method of disposal.

C. The decon procedure will be repeated, as
necessary, to ensure thorough decontamination.

12.4 Disposition of Decontamination Wastes

All equipment and solvents used for decontamination
shall be decontaminated or disposed of properly.
Commercial laundries or cleaning establishments that
decontaminate protective clothing or equipment shall be
informed of the potentially harmful effects of
exposures.
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12.5 Decontamination Plan

Table 10.11.1 lists the tasks and specific levels of
protection required for each task. Consistent with the
levels of protection required, the decontamination
figure provides a step by step representation of the
personnel decontamination process for either level A,
B, or C. These procedures should be modified to suit
site conditions and protective ensembles in use.

FIGURE 12.5.1

LEVEL A DECONTAMINATION STEPS

•

•

Step 1
Step 2
Step 3
Step 4
Step 5
Step 6
Step 7
Step 8
Step 9
Step 10
Step 11
Step 12
Step 13
Step 14
Step 15
Step 16
Step 17
Step 18

Segregated equipment drop
Boot cover and glove wash
Boot cover and glove rinse
Tape removal - boot and glove
Boot cover removal
Outer glove removal
Suit/safety boot wash
Suit/safety boot rinse
Safety boot removal
Fully encapsulating suit and hard hat removal
SCBA backpack removal
Inner glove wash
Inner glove rinse
Face piece removal
Inner glove removal
Inner clothing removal
Field wash
Redress
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FIGURE 12.5.2
LEVEL B DECONTAMINATION STEPS

•

•

Step 1
Step 2
Step 3
Step 4
Step 5
Step 6
Step 7
Step 8
Step 9
Step 10
Step 11
Step 12
Step 13
Step 14
Step 15
Step 16
Step 17
Step 18

Segregated equipment drop
Boot cover and glove wash
Boot cover and glove rinse
Tape removal - outer glove
Boot cover removal
Outer glove removal
Suit/safety boot wash
Suit/SCBA/boot/glove rinse
Safety boot removal
SCBA backpack removal
Splash suit removal
Inner glove wash
Inner glove rinse
Face piece removal
Inner glove removal
Inner clothing removal
Field wash
Redress

and boot

FIGURE 12.5.3
LEVEL C DECONTAMINATION STEPS

Step 1
Step 2
Step 3
Step 4
Step 5
Step 6
Step 7
Step 8
Step 9
Step 10
Step 11
Step 12
Step. 13
Step 14
Step 15
Step 16
Step 17

Segregated equipment drop
Boot cover and glove wash
Boot cover and glove rinse
Tape removal
Boot cover removal
Outer glove removal
Suit/safety boot wash
Suit/safety boot rinse
Safety boot removal
Splash suit removal
Inner glove wash
Inner glove rinse
Face piece removal
Inner glove removal
Inner clothing removal
Field wash
Redress

FIGURE 12.5.4
LEVEL D DECONTAMINATION STEPS

Step 1
Step 2
Step 3

Remove outer garments (i.e., coveralls)
Remove gloves
Wash hands and face
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13~0 Potable/Nonpotable Water Supply

13.1 Potable Water

A. An adequate supply of potable drinking water will
be maintained on site at all times. Drinking
water will meet all federal, state and local
health requirements.

B. Drinking water will be supplied to protect
personnel via approved dispensing sources.

• C . Only paper cups will be permitted for the drinking
of potable water supplies.

D. Drinking water dispensers will be clearly marked
and will, in no way, have the potential for cross
contamination form non-potable supplies.

14.0 Sanitary Facilities

14.1 Toilet Facilities

A. Adequate toilet facilities will be provided at the
site.

B. Unless prohibited by local codes, these facilities
will be in the form of chemical porta-toilets.

•

C. Routine servicing and cleaning of the toilet will
be established with the selected contractor and
will be in accordance with federal, state, and
local health regulations .

•

14.2 Washing Facilities

A. Adequate washing facilities will be provided for
p~rsonaLuse.

B. Facilities will be located in the transition area
between Zone 2 and Zone 3.

C. Washing facilities will be maintained in a
sanitary condition and will be provided with
adequate supplies of soap, towels for drying and
covered plastic waste receptacles.

D. Washing facilities will be maintained in a clean,
sanitary condition.
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E. Eating, drinking and smoking will be confined to
Zone 3 or predesignated areas at all times. This
policy will be strictly enforced by the SSHO .

15.0 Fire Control Equipment

15.1 Local Fire Protection

The closest fire station will be posted at each site along
with the location of the closest pull station.

15.2 Portable Fire Extingui sher _

An adequate number of approved fire extinguisher class rated~.....
A,B and C wiii be located at the site. Criteria for use is
as follows:

A. All personnel will be trained in the use of the
extinguisher.

B. Extinguisher will only be used on outbreak stage
fires of fires of minor nature.

C. For involved fires, the local fire department will
be summoned.

D. Extinguisher should be readily accessible by team
members.

E. If fire cannot be immediately extinguished, then
an emergency should be relayed and evacuation
procedures immediately initiated.
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16.0 Emergency Preparedness and Evaluation Contingency Plan

This section outlines what actions are to be taken in the
event of an emergency. National Environmental Services
personnel will respond to emergency situations on site and
will comply with 1910.120 (1) and emergency response
personnel will have additional site specific emergency
response training in accordance to 1910.120 (e)(7), not
1910.120 (q) as per 1910.120 (a)(ii). At all times National
Environmental Servi~es Corp. will maintain at least two
people on the project who are certified in first aid and CPR
by the American Red Cross or an equivalent agency. All
personnel performing first aid will take all necessary
precautions in accordance to 1910.130 Bloodborne Pathogens
andthe Bloodborne Pathogen Exposure Control Program,
Appendix K. At least one person will be present on-site at
all times during emergency operation~. This person shall be
appointed by the SSHO and will report directly to him.
Copies of first aid and CPR certificates can be found in
Appendix G.

16.1 Pre-Emergency Planning

During the site briefings held periodically/daily, all
employees will be trained in and reminded of provisions of
the emergency response plan, communication systems, and
evacuation routes. The site map identifies the hazardous
conditions associated with specific site act~vities. The
plan will be reviewed and revised if necessary, on a regular
basis by the SSHO. This will ensure that the plan is
adequate and consistent with prevailing site conditions.

16.2 Personnel Roles and Lines of Authority

The SSHO has primary responsibility for responding to and
correcting ~mergency situations. This includes taking
appropriatem~asure to ensure the safety of site personnel
and the public. possible actions may involve evacuation of
personnel from the site area, and evacuation of adjacent
residents. He/she is additionally responsible for ensuring
that corrective measures have been implemented, appropriate
authorities notified, and follow-up reports completed. The
SSHO may be called upon to act on the behalf of the site
supervisor, and will direct responses to any medical
emergency. The individual contractor organizations are
responsible for assisting the project manager in his/her
mission within the parameters of their scope of work.
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16.3 Emergency Recognition/Prevention

Table 4.1 provides a listing of chemical and physical
hazards onsite. Additional hazards as a direct result of
site activities are listed in Table 10.1 as are prevention
and control techniques/mechanisms. Personnel will be
familiar with techniques of hazard recognition from
preassignment training and site specific briefings. The HSO
is responsible for ensuring that prevention devices or
equipment is available to personnel.

16.4 Evacuation Routes/Procedures

In the event of an emergency which necessitates an
evacuation of the site, the following alarm procedures will
be implemented:

Evacuation alarm notification should be made using
three short blasts on the air horn, supplemented using
the hand held radios. All personnel should evacuate
upwind of any activities. Insure that a predetermined
location is identified off-site in case of an
emergency, so that all personnel can be accounted for.

Personnel will be expected to proceed to the closest
exit with your buddy, and mobilize to the safe distance
area associated with the evacuation route. Personnel
will remain at that area until the re-entry alarm is
sounded or an authorized individual provides further
instructions.

16.5 Initiation of the Plan

Project personnel should immediately notify the SSHO
upon identifying the following or the potential for the
following:

A. Fire

B. Explosion

C. Unplanned release of hazardous materials into the
air, soil, surface or groundwater

D. Injured or ill personnel requiring immediate
medical assistance

• E. Any event not listed which presents an imminent
hazard to project personnel or the environment
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16.5.2 Notification Information

The following information will be conveyed to the SSHO:

A. Type of casualty or event
B. Location of casualty or event
C. Subsequent to notification, all personnel will

function under the direction of the SSHO

16.5.3 Emergency Coordinator

The SSHO will be the primary emergency coordinator.
The SSHO will initiate emergency notification of all
authorities and emergency response agencies if
necessary.

16.5.4 Authority and Agency Agreements

Prior to beginning operations the SSHO will contact the
appropriate personnel at the Naval Submarine Bas~ - New
London and will notify them of the commencement of the
project and the associated hazards.

The following emergency notification telephone list
with a map that shows the route to the nearest hospital
will be posted in the National Environmental Services
Corporation field office.

The directions to the base hospital are :
1. Proceed south on Albacore road from Building 31
2. Bear left and exit Lower Sllbbase at checkpoint
3. Cross tracks and turn left on Shark Boulevard
4. Pass Building 338 and turn right on Wahoo Avenue
5. Wahoo Avenue becomes Tautog Avenue, base hospital is

on the right at Building 449
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.EMERGENCY TELEPHONE NUMBERS

NSB-NLON

Fire/Ambulance
or

Securi ty .
Utility Emergency (water, gas,
electric, sewer) public works .
Lt. Pat Rios .

( 203 ) 449-3333
(203) 449-3666
(203) 449-3444

(203) 449-4711
(203) 449-3644

Groton. CT

Fire Department................. 911 or (203) 445-2456
Police.......................... 911 or (203) 445-2451
Lawrence Memorial Hospital..... 911 or (203) 442-0711
Pequot Health Center (203) 446-8265

Nationwide

Poison Control Center .
Chemtrec .
National Spill Response Center .
EPA Emergency Response Team .

Industiial Hygiene

Gerald Swartz (CIH) .
Michael Fulmer (SSHO) .
Richard Groves (alternate SSHO) .

(800) 343-2722
(800) 424-9300
(800) 424-8802
(908) 321-6660

(410) 741-9825
(410) 741-9825
(410) 741-9825

National Environmental Services Corp.

Victoria Schopp (president) .
Christopher Kohler
(environmental specialist) .

CHEMTREC .
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16.5.5 Plan Modification

The Plan may be modified or changed only with current
approval of the certified industrial hygienist. The
SSHO may modify the plan in emergency situations if
modification will more adequately protect human health
or the environment.

16.6 Fire Explosion or Unplanned Release Involving Hazardous
Materials

A. Upon notification of an event involving hazardous
mate~ials the Emergency Coordinator will take the
following action:

1. Alert all project personnel to evacuate the
area

2. Muster all personnel in the
Decontamination/Transition are (Zone 2~-

3. Determine the character, source, amount and
aerial extent of any released material

4. Concurrently, assess possible hazards to
human health and the environment. This
assessment must consider both short and long
term effects of fire.

B. If the Emergency Coordinator determines that the
event threatens human health and the environment
outside of the site boundaries or that additional
assistance is necessary to control the event or
evacuate the local areas he/she will immediately
establish communications with responsible parties
at the Naval Submarine Base - New London. The
following information will be transmitted:

1. Name and telephone number of the reporter

2. Location of incident

3. Time and type of incident

4. Materials involved in incident

5. Wind direction
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6. Extent of injuries, if any

7. Instructions for assistance

8. Potential hazards to human health and/or the
environment

C. The Emergency Coordinator will coordinate on-scene
~esponse efforts. The following coordination
efforts ~ill be made:

1. Ensure all personnel not required for
response efforts are evacuated to a safe area
(Zone 3)

2. Establish lines of communication

3·. Provide necessary personal protective
equipment

4. Evaluate the nature and extent of the event
and establish proper extinguishing media if
fire involved

5. Monitor the affected area as necessary

6. Where possible control all discharges from
the site

D. Supplementary Actions

Immediately after the event, the Emergency
Coordinator must begin to provide for the
treating, storing, or disposing of recovered
waste, contaminated soil or surface water or any
other material that results from the event.

A~l emergency equipment will be
decontaminited and fit for its intended use before
operations are resumed.

-16.7 Spill Containment

The procedures defined in this section comprise the
spill containment program in place for activities at
the Site.
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With any spill the primary concern is with personnel
safety. .Once the safety of all people has been ensured
the following general rules will be maintained with
regard to the spill.

1. When approaching or leaving the spill, the upwind
route will always be taken.· Being downwind of a
spill represents the greatest risk in exposure to
personnel as they are placed in the path of
airborne ·contamination.

2. If anyone was injured that person will never be
moved unless the person is in danger because of
the spill.

3. The first and most important step in handling a
spill is to contain the spill as soon as it occurs
or is noticed. Where possible and when safe, the
spill will be prevented from reaching a public
waterway i.e. sewer, creek, river, pond, etc.
Once the spill is contained it is easier and safer
to handle and presents a far less risk to the
community and environment. Absorbent booms will
be maintained on site that will be able to isolate
and soak up any spill. Absorbent materials such
as oil-dry and absorbent booms will be maintained
on-site. In the event of a large spill,
excavating equipment on site can be used to create
an earthen containment barrier if necessary.

•
4. Once the spill has been contained and all proper

people notified, the spill would then be cleaned
up. All spills will be handled at the expense of

·the contractor.

5. All drums and containers used during the clean-up
shall meet the appropriate DOT, OSHA, and EPA
regulators for the waste that they will contain.

6. Drums and containers shall be inspected and .their
integrity assured prior to being moved. Drums or
containers that cannot be inspected before being
moved because of ~torage conditions, shall be
positioned in an accessible location and inspected
prior to further handling.

7. Operations on site will be organized so as to
minimize the amount of drum or container movement.
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8. Employees involved in the drum or container
operations shall be warned of the hazards
associated with the containers.

9. Drums or containers that cannot be moved without
failure, shall be emptied into a sound container.

10. Fire extiriguishing equipment meeting 29 CFR part
1910. subpart 1 shall be on hand and ready for use
to control fires.

16.8 Injured Person

A. An on-scene evaluation will be made by a person
trained in first aid to determine if outside
medical assistance is needed.

B. Seriously injured person should not be moved until
professional medical assistance is available or an
imminent hazard exists if the injured person
remains in the area.

C. Specific Casualty Response

1. Unconscious person

a. Do not move the person unless he or she
is located in an area which presents an
imminent hazard.

b. Observe the person and check for
breathing, pulse, cuts and massive
bleeding, shock, eyes for unequal pupil
dilation, and broken bones (by
observation only).

c. Evaluate possible causes of
consciousness.

d. A qualified person should administer
what first aid is possible and
necessary.

e. If heat prostration is evident, effort
should be made to immediately reduce
body temperature.

f. Transport to hospital immediately.
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2. Respiratory Arrest

a. Commence artificial respiration
immediately.

b. Treat for shock.
c. Keep person quiet.
d. Observe for other complications and

control in accordance with other
sections of this article or proper
emergency medical practices.

e. Transport to a hospital immediately.

3. Weak or Slow Pulse

a. Treat for shock.
b. Keep person quiet.
c. Transport to a hospital immediately.

4. Cuts and Massive Bleeding

a. Control bleeding.
b. Treat for shock.
c. Keep person quiet.

5. Shock

a. Cover person with heavy blankets to
prevent body heat loss.

b. Elevate lower extremities just to head
level.

c. Make person comfortable.
d. Keep person quiet.
e. Transport to a hospital immediately.

*Note: Never give beverages to a person
in shock.

6,. Fracture

a. Control bleeding if present.
b. Cover wound to prevent infection.
c. Splint fracture-do not attempt to set

fracture.
d. Transport to hospital.
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7. Chemically Contaminated Wounds

In the event that an injury occurs in a chemically
contaminated area, or while working with
chemically contaminated material the action to be
taken will be governed by he type and extent of
the injury.

a. For superficial puncture wounds or cuts, move
the individual to a safe, chemically
uncontaminated area and flush the wound if
practicable.

b. Check the wound, clothing and person for
chemical contamination.

c. Remove all contaminated clothing and flush
all contaminated areas with water if
pr~cticable.

d. If chemical contamination is evident, allow
the wound to bleed freely for a short period
(not constituting excessive blood loss), then
flush with copious amounts of clean, fresh
water.

e. Transport the person to a medical doctor or
hospital for check-up and/or treatment.

8. Snake Bite

Normally the noise created by a person approaching
a snake habitat is sufficient to frighten the
snakes off. However, extreme caution is necessary
when exploring areas where snakes might be found,
such as: behind rocks, under brushes, or in
holes, crevices and abandoned pipes. If a snake
b~te occurs these rules will be followed.

a. Hold the affected area lower than the body
while waiting for medical assistance

b. Do not cut the bite area as it will intensify
the effect of the venom.

c. Do not apply suction to the wound as it is
minimally effective in removing venom.
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d. Do not apply a tourniquet since venom is most
dangerous when concentrated in a small area.

e. Do not allow the victim to run for help as
this quickens circulation.

f. Keep victim calm and immobile

g. Seek immediate medical attention

D. If the injured person- is transported to a
hospital, the Emergency Coordinator or designated
person will travel in the ambulance with the
injured person offering assistance as required.
The Emergency Coordinator or designated person
will notify hospital of the transportation of any
injured person to their facility, identifying the
following:

1. Individual's name
2. Employer
3. Nature of injury
4. Estimated time of arrival
5. Any other information requested by the

hospital

16.9 Severe Weather Plan

Meteorological conditions shall be closely watched,
especially in the spring when severe thunderstorms and
tornadoes are ~ost likely to occur. Thunderstorms and
tornadoes often occur late in the afternoon on hot spring
days, but can occur at any time of the day, in any season of
the year. Tornadoes are usually preceded by severe
thunderstorms with frequent lightening, heavy rains, and
strong wind?

A severe thunderstorm watch or a tornado watch announcement
on radio or television indicates that a severe thunderstorm
or tornado is possible. Work will continue at the work site
during severe thunderstorms watches or tornado watches. A
severe thunderstorm warning or a tornado warning signifies
that a severe thunderst6rm or a tornado has been sighted or
detected by radar and may be approaching. All work on site
shall cease during a thunderstorm, a severe thunderstorm
warning, or a tornado warning.
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Personnel on site during a tornado shall take the following
steps:

1. Evacuate office trailers or vehicles.

2. If outdoors, lie flat in a nearby ditch.

3. Stay away from power poles, electrjcal appliances,
and metal objects.

4. Do not try to outrun a tornado.

16.10 Evacuation Plan

All project personnel will evacuate the facility under the
direction of the Emergency Coordinator.

Evacuation Routes:

1. A Coordinated evacuation will be conducted with
all project personnel using the most direct upwind
route, to Zone 2, avoiding the point of emergency.

2. All project personnel involved in the evacuation
will immediately move to the
Decontamination/Transition area (Zone 2)'and will
remain there awaiting further instruction from the
Emergency Coordinator.

Because Zone 2 will be inside Building 31,
dangerous carbon monoxide conditions may exist in
Zone 2 also. Therefore, a designated area of safe
refuge will be determined and communicated at the
site specific training meeting.

3. Personal protective equipment will be used at all
tjmes by the project personnel during the
evacuation procedures.

17.0 Medical Evaluation and Surveillance Program

A comprehensive medical evaluation program designed to meet
requirements and recommendations set forth by the
Occupations Safety and Health Administration will be
implemented. All project personnel will receive a medical
evaluation. The medical evaluation will be designed to
ensure that personnel can wear respiratory protection and
work in a hazardous materials environment.
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The medical surveillance program includes biological
monitoring foi lead in accordance with the standards set in
the Code of Federal Regulations, 29 CFR Part 1926.62. A
board certified physician has examined the medical
surveillance program and conducted examinations of the
project employees. A letter from the attending physician is
included in Appendix E.

17.1 Medical Examinations

The following is a breakdown of the evaluation to be
performed on project personnel to determine fitness to
conduct operations:

A. Medical History and Ancillary History

1. Social history
2. Family medical history
3. Personal medical history
4. Review of body systems

B. Occupational History

1. Respiratory
2. Noise
3. Skin
4. Vision

C. Cardiology

1. Electrocardiogram
2. Blood pressure
3. Pulse rate

D. Pulmonary Lung Function - FVC, FEV-l

E. Audiology

1. Hearing threshold 500-8000 hertz
2. Ear canal examination

F. Vision

•
1.
2.
3 .

Visual, acuity
Color perception
Depth perception
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G. Physical Measurements

1. Height
2. Weight
3. Abdominal girth

H. Blood

1. Chemistry
2. Hemoglobin, Hematocrit, RBC, WBC, and

examination of peripheral smear morphology
3. Blood lead level
4. Zinc protoporphyrin (ZZP)
5. Blood urea nitrogen
6. Serum creatinine

I. Urinalysis with microscopic evaluation

The above evaluation will be subject to modification
with concurrence from the medical consultant in order
to meet any additional regulatory requirements.
Additional_tests may be performed if they are relevant
to lead exposure which the examining physician deems
necessary by sound medical practice .

17.2 Employee Notification

All personnel who receive a medical evaluation will be
notified within five working days of the outcome of
their evaluation. This will be in the form of a
confidential report addressed to the individual and
will contain a breakdown of the clinical findings and
blood lead levels. If the blood lead level exceeds 40
ug/dl the person will be notified that the standard
requires temporary medical removal with Medical Removal
Protection benefits if the blood lead level exceeds 50
ug/dl.

The report will also indicate any areas of concern
which would justify further medical consultation by the
individual's personal physician. In the event that the
areas of concern are of a severe nature, a follow-up
notification will be made to the individual by the
medical consultant to answer any questions the employee
may have.
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17.3 Frequency of Medical Evaluations

Medical exams will be conducted at the following
frequencies:

A. Prior to initial job assignment where medical
exams would be required.

B. Annually

C. Termination of employment (if last medical exam
was greater than six months)

D. Injury/illness due to hazardous materials exposure

Biological monitoring for blood lead and ZZP levels
will be determined at the following frequency:

A. Prior to working on the project

B. Every 2 months for the first 6 months and every 6
months thereafter.

C. If a test indicates a level greater than or equal
to 40 ug/dl, the person will be tested within two
weeks and every 2 months until two consecutive
tests indicate a level less than 40 ug/dl.

D. Anyone removed from the project because of
elevated lead levels will be re-tested within two
weeks and every month during the removal period.

18.0 Hauling. Disposal. and Vehicle Operation

18.1 General Operation

All operato~s of motor vehicles and equipment have valid
operators licenses for the vehicle or equipment being
operated. The number of personnel in each vehicle will not
exceed the number which can be seated. All tools and
equipment will be guarded, stowed, and secured while being
transported.

No vehicles will be used unless they are in safe operating
condition and regularly inspected and maintained. Vehicles
will be inspected weekly to ensure that the following
equipment is in safe operating condition:
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1) Service brakes
2) Emergency and parking brakes
3) Tires
4) Horns
5) Steering
6) Coupling devices and hitches
7) Seat belts
8) Operating controls
9) Safety devices
10) Accessori~s (mirrors, lights, reflectors, wipers,

glass, defrosters, fire extinguisher, etc.)

Records of tests, inspections, and maintenance will be
maintained on each vehicle. Vehicles not meeting safe
conditions will be repaired immediately or they will not be
used until they have been repaired.

18.2 Dump Trucks

All dump trucks will comply with all federal, state, and
local DOT standards. Drivers will have current Commercial
Drivers Licenses (CDL).

Dump trucks and equipment will be equipped with back up
alarms. Dump trucks will be equipped with a device to
prevent accidental lowering while maintenance is being
performed. Hoist lever's will be secured to prevent
accidental tripping. All off-highway end-dump trucks will
have a clearly visible device to determine if the dump box
has been lowered. Trip handles for tailgates ~ill be
arranged such that the operator will be clear.

Trucks will be equipped with one red flag and three
emergency reflectors. They will have two wheel chocks for
each unit of the vehicle. They will have one 2A:10B:C fire
extinguisher.

Vehicle exh~ust will be controlled and maintained such that
emissions will not present a hazard to operators,
attendants, or other personnel.

Rubber tires on vehicles will not extend out beyond fenders.
Mud flaps will be used on vehicles not equipped with
fenders. Safety cages will be used when performing
maintenance on tires on split rim wheels.
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18.3 Operating Rules

Operators will obey all traffic regulations and practice
defensive driving at all times. Vehicles approaching
railroad crossings will be driven such that the vehicle will
be able to stop prior to crossing the first rial of the
track. Vehicles carrying personnel, explosives, flammables,
or toxic substances will stop at all railroad crossings and
will not proceed until the way is clear.

Vehicles will not be left unattended until the engine has
been turned off, the parking brake set, and the gear
engaged. Vehicles will not be stopped or parked in any way
that may endanger the vehicle, other vehicles, equipment, or
personnel. .

Drivers will leaye the cab while loading if there is any
danger from suspe~~ed loads or overhead equipment. The
vehicle will not be loaded in any way that interferes with
the safe operation of the vehicle. Each load will be
distributed, chocked, tied down, or secured.

Loads will be tarped when there is danger of flying debris,
rock, or dirt. Any hazardous or toxic materials will be
tarped and secured as necessary. The loads will be
manifested and the trucks will display any applicable
placards when in route.

19.0 Severe and Inclement Weather_

19.1 Severe Weather

When there are warnings of impending severe weather,
conditions will be monitored and precautions taken to ensure
the safety of personnel and property. The National Oceanic
and Atmospheric Administration's Natural Hazard Watch and
Warning pos~er will be displayed on the jobsite poster board
to provide instructions and safety rules for tornadoes,
hurricanes, floods, thunderstorms, lightning, ~nd winter
storms.
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19.2 Hot Weather

19.2.1 Heat Stress Prevention

Of particular importance is heat stress resulting when
protective clothing decreases natural body ventilation.
One or more may help reduce heat stress:

1. Provide plenty of liquids. To replace body fluids
(water and electrolytes) lost because of sweating,
use a water or commercial sport drink mixes,
drinks with excess sugar should be avoided.
Alcohol should be avoided by workers during bff­
hours, because of its effects on the bodys natural
cooling system.

2. Provide cooling devices to aid natural body
ventilation. These devices, however, add weight,
their use should be balanced against worker
efficiency.

3. Install mobile showers and/or hose-down facilities
to reduce body temperature and cool PPE.

4. In extremely hot weather consider performing work
at night or early mourning/late afternoon hours.

5. Provide shielding for shade to reduce temperature
in work area.

19.2.2 Heat Stress Monitoring

For monitoring the effects of heat on the body,
techniques will be used as a screening mechanism.
Monitoring of personnel using PPE should be monitored
at temperatures above 70°F or above. Frequency of
monitoring should increase as the ambient temperature
increases or as slow recovery rates are indicated.
Heat stress will be avoided by establishing appropriate
work/rest periods suggested by the American Conf~rence

of Governmental Industrial Hygienists (ACGIH) 1992-1993
TLV guide (Appendix I).
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19.2.3 Effects of Heat Stress

If the body's physiological process fail to maintain a
normal body temperature because of excess heat, a
number of physical reactions can occur, ranging from
mild (such as fatigue or irritability) to fatal. Heat
related problems include:

1. Heat Rash-caused by continuous exposure to heat
and humid air and aggravated by chaffing clothes.
Decreases ability to tolerate heat as well as
being a nuisance.

2. Heat Cramps-caused by profused perspiration with
inadequate fluid intake and vitamin/mineral
replacement. Signs: muscle spasms and pain in the
ext~emities and abdomen.

3. Heat exhaustion-caused by increased stress on .
various organs to meet increased demands to cool
the body. Signs: shallow breathing, pale, cool
moist skin; profuse sweating, and dizziness.

4. Heat Stroke-Life Threatening-the most severe form
of heat stress. Body must be cooled immediately
to prevent severe injury or death, seek medical
attention immediately. Signs: red, hot, dry skin,
no perspiration, nausea, dizziness, confusion,
strong rapid pulse and/or coma.

19.3 Cold Weather

19.3.1 Effects of Cold Exposure

Persons working outdoors in temperatures at or below
freezing may experience injuries ranging from frost nip
to hypothermia. Extreme cold for a short time may
cause ~evere injury to the surface of the body. Areas
of the body that have a high surface area to volume
ratio, such as fingers, toes and ears are the most
susceptible.

Two factors influence the development of a cold injury:
ambient temperature and the velocity of the wind. Wind
chill is used to describe the chilling effect of moving air
in combination with low temperature. For instance, 10°F
with a wind of 15 mph is equivalent in chilling effect to
still air at -18°F.
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As a ~eneral rule, the greatest incremental change in wind
chill occurs when a wind of 5 mph increases to 10 mph.
Additionally, water conducts heat 240 times faster than air.
Thus, the body cools suddenly when PPE is removed if the
clothing underneath is soaked with perspiration.

Loc~l injury resulting from cold is included in the generic
term frostbite. There are several degrees of damage.
Frostbite in the extremities can be categorized into:

1. Frost Nip or Incident Frostbite-condition is
characterized by sudden blanching or whitening of the
skin.

2. Superficial Frostbite-the skin" has a waxy or white
appearance and is firm to the touch, but tissue beneath
is resilient.

3. Deep Frostbite-tissue is cold, pale and solid,
extreme serious injury.

Systemic hypothermia is caused by the exposure to the
freezing or rapidly dropping temperature. Its symptoms are
usually exhibited in five stages:

1. Shivering
2. Apathy, listlessness, sleepiness, and sometimes

rapid cooling of the body to less than 95°F.
3. Unconsciousness, glassy stare, slow pulse and slow

respiratory rate.
4. Freezing of" the extremities
5. Finally-Death
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Table 19 .. 3.2 Temperature and Corresponding Actions

Temperature Actions to be taken

Work place monitoring shall be
initiated. If bare hand fine work
or sedentary work is being
performed, provisions to keep
workers hanos warm should be made
with gloves, heaters, etc.

Dry insulated clothing shall be
provided to workers to maintain
worker body core temperature above
96.8°F.

Workers performing light work will
be provioed with gloves. Workers
handling evaporative liquids(i.e.
gasoline, solvents, etc.) will be
provided with protective gloves and
take precautions to prevent
spillage on workers.

Wet clothing will be changed
immediately.

Dry bulb temperature readings will
be taken at least every four hours.
Metal handles on tools or equipment
shall be covered with thermal
insulating material to prevent
worker contact. If outside work is
being performed, wind speed wi11 be
measured along with temperature to
determine wind chill factor.
Workers with disease(s) or taking
medication that will effect body
temperature regulation will be
excluded from cold work.

If moderate work and fine manual
dexterity is not requireo is being
performed then gloves will be
provided. Workers will be notified
to prevent inadvertent bare skin
contact with cold surfaces. If
workers are continuously exposed to
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cold, heated warming shelters will
be made available and
work/rest(warm) schedule will be
developed and implemented.

Use of protective mittens and
machine controls and tools will be
designed for use with mittens.

Workers should be medically
certified as suitable for such
exposures.

Skin should not be continuously
exposed.

19.3.3 Work/Rest (Warm) Schedule

The air temperature and wind speed will be used to determine
the wind chill. Workers shall be rotated/rested (warmed) in
accordance to the AGCIH TLV warm up schedule (Appendix J).
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FNG Environmental

AREAS OF
SPECIAL SERVICEI

PROF.salONA%.
EXPBRJBNCE:

1984-1988,
198B-Preaent

Principal Clients:

4107411648

GKRALD A. SCHWARTZ

Certifi d Safety prof 8siona1

c.~ti~i d Industrial Hygi nist

Jnduatrial Hygiene

Occupational Safety

Safety & Heal.th Audits

Asbestos Projects

Asbestos and Safety Training

~onlu~tDnt . .
Yardley, Pennsylvania

Atlantic Environmental "Inc.

Dover, New Jersey." " ..

. Oevelop:Specifications for Asbestos Projects

Manage Asbestos Abatement Projects

Environmental and Industrial Hygiene Audits

Right to Know Tr~ining and AUdits

Indoor Air Quality .

National A.be9~OS and Environ~ental Training

Institute
Ocean, New Jersey

Asbestos Worker/Supervisor, Inspector,

Managemont Planner, Projeot Designer

Training . .

Asbestos Training Course Development "

Asbestos. Surveys" . . "

IndustrJ.al Construction Environmental

Phoenixvil,le, PennsYlvania ." .. .

Hazardou. Waste Trainio9 .

Review and Update of Health and Safety Plan

Galson ~echnical Services

Plymouth Meeting, PennsYlvania

.Asbestos.project Oversight

Princeton Testi.ng Laboratory

Princeton, New Jersey
Safety AUdits "

Asbestos Projects

Asbestos Training In~litute

New York, New York

Asbestos Workor/supervisor Training

Asbestos Inspeator/lnveetiqator Training

P.02
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GEKALD A. SCtlWARTZ Page 2

Tri-Tech Laboratories, Inc.
Gap, Pennsylvania

Review of Asbestos Project Specifioations

Apex Environmenta.l Inc.
Rockville, Maryland .

Development and MAn~gement of Landfill
Gas Monitoring Projeot

RiCJht t.o Know Trainl1l9

ATe Environmen.tal, Inc.
New York, New York.

Asbestos worker/8u~ervisorTraining
Air samplin9·T~chnJ.cianTraining
Aabestos In~peotor/lnvesti9atorTraining

Hudson Asbestos Training Institute
Richmond Hill, New York

Hazardous Wasta. Operations Trainin9

A & S Environmental Sa.fety, Inc.
Harrisburg, Pennsylvania .

Asbestos Worker/Supervisor Training

Millmann Environmental Services, Inc.
union, New Jersey

Air Sampling Technician Training
Hazardotis Waste Operations ~rainin9

Review of Specifioations fo~ Asbestos,
Hazat:dous Waste, Tank Removal and Lead
Abatement projects'·

Abatement Safety Training Institute
New York, New York

Asbestos Worker/Supervisor Trainihq
A8besl.os Inspector/ InvestiCJat.or 'rz:llining

Woodbridgs/Cartex Ino.
Fairless Hills, pennsylvania

Industrial Hygiene Surveys

Environmental RG80UrCe Associates
Philadelphia, PennGylvania

Review of Asbestos Projeot Specifications

B , M Construotion &. Restoration, Inc.
Totowa, New Jersey

Review .Qf A$beetos Project SpeoificationB
Developmont of Re~pi~ator Protection Progr&u

-KhemBafe ~nvironmental, In~.

Bronx, New York
. Review Qt ~8beBtos Abatement Project·

Specifications and Final R ports



FNG Environmental 4107411648 P.04

GERALD A. 8CJIWAllTZ Page 3

Executive Abatem~nt Indu9trieB
Jersey City, New Jersey

Preparation ana Review of Asbestos
Project Sp~cif!eatione

Review of Aabestos Management Plana
Review of Asbestos Project Final Reports

Paragon Bnvil.'olln\ental Group
Coatsville, Pennsylvania

Quality Control and Monitoring of
Lead Abatement Projects

1988 Bio8pheriaa, 100.
Mt. Laurel, New Jersey

. Branch Manager
Responsible for all aspects of operation of New Jersey branch office
includin9 ~arketinq, project overaiqht, and technical supervision of
envi.:r;oumental and trainin9 services.

1979-1984 FMC Corporation
Princeton, New JQ~.ey

§Afety SpocialisL
Developed and implemented safety and industrial hygiene monitoring
programs. AUdited facilities to enBure Company compliance with OSHA
and other safety standards. Conducted safety training s6s$ions.
Consulted with management to help them meet safety standards and
goals. Provided safety engineering analysis and review for new
proc8ssesand facilities. Investigated accidents and $e~iOU8

incidents.

1976-1979 Jonaa Chemical Company
Birmingham, New Jersey
§taff·Engineer

Had responsibility for maintaining Company complianoe with OSHA, EPA
and DOT'requirements. Implemented plant eafety progr4ms. Provid d
consult.ant services and technical knowledge to all levels ·0£
rnan&gaulent in the. areas of safety, hazardous materials
transportation, induatrial hygiene and fire protection. C':onducted
training. Investigated ~ocidents.

Prior to 1976 .

EDUCATION I

DIVA Cor~oration

Eatontown, N$w Jersey
Chemical Process Engineer

Wes~ero Slectria Company
Princeton, New Jersey
Engineering associat~

City College of Now York
D.E. (Chemical Engineering)

New Jersey Institute of Technology
M.S. (Mana9oment Engineering)

..
I
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GERAl~nA. 8CHWAIl'1'Z Page 4

PROFESSIONAL .
MEf(8BRSHIPSI
HONORSs

CERTIFICATIONS.

<, P •••

American Industrial Hygiene Association
American Academy of Industrial Hygiene
Amerioan Society of Safety'Engineers
AIHA Communication and Training Mothods

Committee
Appear in Who's Who in the S!tety PrptQ8s!on
Appear in 24th cd. Who's Who in the East

Certified Industrial Hygienist Cart No. 3409
Certified Safety Professional Cart No. 7890
New Yo~k City A.bestoa Investigator No. 42099
New ·Jersey Asbestos Safety Technician No. 0069
EPA AHERA Su~ervi,or No. RAPA-01369
EPA AHERA Bu~lding Inspector No. 001637
EPA AHERA Management Planner No. 001637
Philadelphia Asbestos Proj. Insp. No. H-15185
NYS Air Samplinq Technician No. AH 89-11365

. NYB In~pector No. AH 89-11365
NYS Project Designer NQ. AH B9-113G5
NYS Project Monitor No. An 89-11365

. NIOSH S82 (Equiv.) Cert. No. 1049
Supv. of Haz. Waste Oper. No. Ref 0201-92-01
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MICHAEL FULMER
Industrial Hygienist

P.04

EDUCATION/SPECIALIZED TRAINING:

4G-hour Health and Safely Training in accordanoc with 29 eFR 1910.120
8-bour Heallh and S.,fety Trllining Supervisory Truining
Health and Safety Certificalion . Montgomery CoulHy Community College. l'ellllsyh'Bnia

GENERAL EXPERIENCE:

J99l To Prestn!

1987 To 1!>92

1973 To 1986

ludustrinl Hygi~ni5t and Environmental .RenlC~dilllions, Apt''' tnv1roIUll~Dl.aI, Inc., RoekviUt, Marylu/ld.
Responsible for healt.h and snfety during remediation of hazardous wasle siteS and underground storage tank
(US1) closures.

Industrial Jlyglenl51 lind Enviro.D.D.lenlJ\1 Remt'diatioDS, Phoellix Saftly. LId. Worked as Hcuhh & SlIfcty
Supervisor for environmental remediations .and asbeslOO abatements. J>crform~d safety and illdustrinl hygiene
monitoring for City of New York. Heahh &: Safety Supervisor on numerous enl'ironmelll1l1 fCl1Icdilltion SileJi
inclUding BROS Superfund site, Bridge Port, New Jersey; Strassburg Landfill, Strassburg, l'enn.~ylvanill; and soil
solidification, Amoco Oil Co., Whiling, Indiana; basin and ditch £Iudge rentol·sl. Dupont Co., Chnmbers Work.~

Plant, New Jersey; and Right to Know, City of Philadelphia, Pennsylv:mia.

Qunlity AssuranCe. 8.F. Goodrich Co., Ollb,I't'l.lnSy]VRIlIR. Performed calibration and overall quality lIssurane<:
for raw and finished products.

PROJECT EXPERIENCE:

•••
•
••
•
•
•
•
•
"•
••
•

Hcallh & Safety Audits· cilies of Philadelphia and New York.
Air Monitoring. School District of LanCIIsler, Pennsylvania and Veterans Administrlllion. New Haven,COIUlecticut.

.Air Monitoring. City of New York, various localions, during pre- and post abatement of asbestos: duties included health
and safety of live 10 len workers and surrounding buildings.
Air Monitoring· City of Philadelphia, Risht 10 Know: inventory for hazardous mnlerial; at Philadelphia International
Airports. Sct up material safe!}' data sheets (MSDS) program, determine hazardous and non·hazardous l\lnlerinls.
Environmental Remediation· variollS sites in Pennsylvania, New York, Delaware and New Jersey. .
BROS-Superfund Site. Bridgeporl. Ncw Jersey: oversighl of health alld safety for 75 10 100 workers during rcmoval lind
remediation of oil slorage facility. All worl: performed ill Level n personal proteclive equipment (PPC).
Strassburg Landfill, Strassburg, Pennsylvania. Heallb and safety orficer Cor enforcement of Safely, Henlth, and Emergency
Responge Plan (SHERP) during coJlcclion and shipping of leachate.
Amoco Oil Co. Refinery, Whiling, Indiana - health and safety supervisor for 30 10 50 ....orkers find ncorby conlllluniries
during soil solidification of oil wasle lagoon... Work performed in Level n PPE.
Dupont ('..0., Chambers Works Plllnt, New Jersey. Supervisor Cor culverl lind lagoon hazardous waste removal operations.
Responsible for heahh and safety of 20 to 30 workers in nearby community 3nd planl penonneJ. Level D. C, and D PPE.
Cecos, n.n., Niagara Falls, New York· Supervised closure of 18 fool leachate pipeline, scope oC work included COnfined
space entries in excavations as VR\llt for hazardous wa~le. Level B prE.
Phase i ,ile assessmenls at various locations in Mat)1and. f f ~, ;./. l<,
Heahh and safety during apron addition at Dover Air Force Base.
Heallh and safety during environmenlal remediation at Andrews Air Foree Base Resource Conserviltion nnd Recovery Act
(RCRA) sileo Duties included air monhoring, confined space enlries, air and soil sampling.
Air sampling al various l0C8tions .in Washington. D.C. .
Hea.hh end safely for UST rCnlOVllI in Eddyslone; Pennsylvania. Also, Ihe rcmoval of transformers eonluining
polychlorinaled biphenyls (PCBs)•.
Heallh and safety for UST removnls al various ((lCalions ill Mnryland. Duties included air and soil s3mpling, overall hellhh
lind safety for lank removal.
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RICHARD A. GROVES
220 LYONS CREEK

LOTHIAN, MD 207J1
410-741-1648 "

P.01

•

EMPLOYMENT HISTORY:

FNG ENVIRONMENTAL, INC. Phone# 410-741-9825
1410 FOl'est Dr. #8, Suite 235 Annapolis, MD 21403
Vice President of FNG Envirorunental From: 4/93 To: Present Director of marketing,
management of field persOJUlel, and responsible for general business operations.

APEX ENVIRONMENTAL, INC. ~hone# 301-417-0200
15850 Crabbs Branch Way Rockville, MD 20850
Supervisor: Steve Simmons From: 2/91 To: 3/93
Position: Health and Safety Officer/Industrial Hygienist
Responsibilities include OSHA monitoring, site supervision, and asbestos air monitoring."
Developed and enforced HASl7s and SHERPS, monitored UST removals, installed pump
and treat. and vapor extraction systems. Developed corporate health and safety SOP's,
cross trained workers from industrial hygiene and g"eology, and expanded marketing for
Hazmat. contracts. "-

PHOENIX SAFETY ASSOCIATES, LTD~ Phone# 212-268-0600
35 West: 31 Su'eet 6th Floor New York," New York 10001
Supervisor: Barbara Raskob From: 8/89 To: 11/90"
Position: Health and Safety Officer/Industrial Hygienist
Responsibilities included health and risk assessments of industrial facilities and hazardous
waste remediation sites. Development, evaluation and enforcement of HASP's. Asbestos

. project air and OSHA monitoring, survey bulk sampling, site safety sU1)ervisor and·
" client/contractor interface.

SHORELINE, INC. Phone# 203-877-7665
255 Cherry Street Milford, Connecticut 06460
Supervisor: Steve Bard From: 12/88 To: 7/89
Position: Sales Representative
Responsibility was a direct salesman.

UNITED STATES ARMY From: 12/84 To: 12/88
Positioil: hlfantry/Nuclear, Biological and Ch.emical (NBC)"
Warfare SJX",clali&1 "
Responsibilities included planning, C011ducting and evaluating NBC training, maintenance
and readiness. Performed fit tests, protective clothing drills, first aid exercises arid
reviewed and updated NBC warfare procedures. Supervised respiratory protection
confidence station. Instructed and performed decontamination operations from individual
pers01Ulel to large scale multi-hazard projects. Performed site surveys and hazard
assessme.nts of contaminated zones. "

....................................... : ' .. , , ,.",.,y,o, ....". ; " #,. ":'," ": :,. " y.- , : _ .
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RICHARD A. GnOVES
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APEX ENVIRONMENTAL, INC.

u. S. Anny Corps of Engineers. Various Fonner Nike Missile
Ballery Sites. MD Developed and enforced SHERP. tooka.soil. air and water
samples during the removal of 28 UST's and subsequent remediation of pet.roleum
contaminated soil.

Head, Inc., Dover AFB, Dover, DE .
Directed health and safety monitoring and coordinated geology support. during the
construction of parking aprons in areas extremely contaminated with JP-4 jet fuel.
Performed air monitoring. field screened soil, and took soil and water samples.

Triborough Bridge and Tunnel Authority (TBTA), New York. NY
Carbon Monoxide Pilot Study of Bridge. and TuIUl~l Officers '.
Conducted placeluent of personal and area samples, retrieved data from samples, evaluated
procedures and interacted between TBTA. BTO's (and their union) and general contractor
on discrepancies.

Departineilt of Corrections (DOC), Rikers Island Correctional
Facility, Queens, New York .
Methane Monitoring and Methane Safety .Plan Enforcement .
Monitpred facility for presence of methane andhydrogen sulfide, supervised technicians,
generated weekly safety reports, enforced safe work procedures 'OIl construction
workers and updated DOC' Commissioner ell} weekly status of potential ha~ards to
inmates. workers and officers.

··.PHOENIX SAFETY ASSOCIATES, LTD•. '

Du Pont'Envir~nmental Resources, Deep Watert New Jersey
Site Remediation and Waste Processing
Site Safety Supervisor of health and safety technicians.
review of daily logs, maintained monitoring and protective

. equipmellt t updated medical records and inventory sheets.

.' Assisted in the conditioning and disposal of the waste..

Scientific Ecology Group, Bloomfield, New Jersey
Site Decommission and Decontamination
Assessment of multiple hazard and cross contaminated areas, developed and implemented
sampling and mon.itoring procedures.Reviewed and updated health and safety plan and
aided in the processing of waste materials. .
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UNIVERSITY OF MARYLAND ]987
.Studies in Korean culture, language and customs.

u.s: ARMY NBC DEFENSE SCHOOL 1986
.Trained in all defensive and offensive capabilities of Nuclear Biological und Chemical
· (NBC) warfare. Instructed for effects on mission completion, heat stress, detectlon•
.evaluation, decontamination~ first aid and contamination hazard plotting. Development of

· equipment maintenance schedules.

• BRIDGEPORT ENGINEERING INSTITUTE 1984
Certified in computer aided drafting and design (CAD)..

SPECIAL TRAINING/CERTIFICATES:

OSHA 40 Hour Health and Safety Training for Hazardous Waste Site Operations.

OSHA 8 Hour Supervisors Health and· Safety Training fol' Hazardous Waste Site·
Operation.

American Red Cross standard First Aid certificate.

American Red Cross adult/infant CPR certificate.
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HAZARD COMMUNICATION

In order to comply with 29 CFR 1910.1200, Hazard Communication,
the following written Hazard Communication Program has been
established. All employees will be briefed on this program, and
have a written copy for review.

A. CONTAINER LABELING

All containers received on site will be inspected to
ensure the following: (1) all containers will be
clearly labeled as to the contents; (2) the appropriate
hazard warnings will be noted; and (3) the name and
address of the manufacturer will be listed.

"<:=,.

All secondary containers will be labeled with either an
extra copy of the original manufacturer's label or with
generic labels which have a block for identify and
blocks for the hazard warning.

B. MATERIAL SAFETY DATA SHEETS (MSDSs)

Copies of MSDSs for all hazardous chemicals known or.
suspected on site will be maintained in the work area.
MSDSs will b available to all employees for review
during each work shift.

C. EMPLOYEE TRAINING AND INFORMATION

Prior to starting work, each employee will attend a
health and safety orientation and will receive
information and training on the following: (1) an
overview of the requirements contained in the Hazard
Communication Standard, 29 CFR 1910.1200; (2) chemicals
present in their workplace operations; (3) location and
pvailability of a written hazard program; (4) physical
and health effects of the hazardous chemicals; (5)
methods and observation techniques used to determine
the presence or release of hazardous chemicals; (6) how
to lessen or prevent exposure to these hazardous
chemicals' through usage of control/work practices and
personal protective equipment; (7) emergency procedures
to follow if they are exposed to these chemicals; (8)
how to read labels and review MSDSs to obtain
appropriate hazard information; (9) location of MSDS
file and location of hazardous chemical list.
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MANUFACTURER/SUPPLIER: Av3.iiable from many suppliers, induding: . .
Allied Corporation, PO Box 2064R, Morristown, NJ 07960; Telephone: 800 631-8050 ....

. • .. . . .' . - i : .::;/ ~

:iSECTION:ltMATERIA:UanENTlErGATION::::):::::(:)))))/((':)(:t~::~(:)))~):/:'t/':'(/:::'~:)(H://~~h):'~::)tf?t9•.•

~ATERIAL NAME: SU~I:~.~C~D: CONC~~RATED . . " .." ,.' '. '.' .:: .'~'. 'L': .. ~ ......:. .~.3' 0 '2 .'

OruER pESIGNATIONS: Oil ofVitriol, Hydi-ogen Sulfate; H2S04; CAS #7664-93-9 -.' .. '.' W .
HMIS
H: 3

F: 0 .. :',.
R: 2
PPE:*
*SeeS~t8

Human, Mist Inhalation,
TCLo: 3 mg/m3, 24 wk,
(roxie Mouth Effects)

... Rat, Oral,
LD50: .2140 ~glkg

• j"

. B3.Iance*

* Material is obtained by the reaction of S03 and water. Can contain
low impurity levels, such as 0.02% max of iron as Fe. Properties vary
with H2S04 content

Current OSHA standard and ACGIH (1985-86) TLV. NlOSH has a 1Q-hr­
"FWA, 4Q-hr. work week, of 1 mglm3.

Hydrogen Sulfate (H2S04) '-'93-98 8-hr TWA: 1 ing/in3

Water

):SECTIONtJi(PH¥SI0AIJ])ATAr:rrr~:r:"""""":",,,:,,::::,·,"\':.':":::::.:'~::'::}{ ,....~:::\i':"" ••,{:{/"~} ':} ::::::::: it",,}:/(::\:::}·~,,:,:

'. ?3..19% H2S04 .. 98.33% H2S04. 100% H2S04
Boiling Point, 1 atm, del! C . "ca 281 .'"ca338 . -,' ca 330 (de)
Specific Gravity (60/60~F) .',.' 1.8354 . 1.84 .' . . 1.84
Volatiles, % @ 340·C ca 100 ca 100 . ca 100 .
MeltingPoint,degC ·ca-34· ":,,,'" ca3" ,::;,,0;'1'.", 10.4 ' ..
Water Solubility ... Complete Miscible " , ; . ... ' •. ' ':~.?":' .... ".)' .',

Vapor Pressure, mmHg@100·F...<1(93.19%H2S04);Deg.Baume ... 66 (93.19% H2S04.) - Density of H2S04 is often
reported in degrees Baume Be). Formula is Be=145 [145/sp gr for liquids heavier than water]•...,.' .

Appearance and odor: Clear, coloriess, hy~scopic, oily liquid with no odor..Mis~ grea~r than 'I ~/m3 are easily
recognizable. Those at 5 mg/m3 are distinctly objectionable.

:$E@WION'::4tElREANl):EXlU5QSIQN]{P1\tf'i\:::ttt rl' .,' .. ':::: ::::::i\,·,·· :: :"'" :LOWER .:?UPPER:
Rash Point and Method I Autoignition Temp. . I Ranimability Limits In Air

None - Nonflammable I NA I NA NA NA .
Sulfuric acid is nonflammable; however, it is a strong oxidizing agent and may cause ignition by contact with combustible
materials. Small fIres may be smothered with 'suitable dry chemical~ Cool exterior of storage tanks of H2S04 with water to
avoid rupture if exposed to fIfe. Do not'add water or'other liquid to the acid!' The acid, especially when diluted with water, can
react with metals to liberate' flammable hydrogen gas. .
Sulfuric acid mists and vapors from a fire 'area are corrosive (see ~ect 5).
Fire fighters must wear self-contained breathing equipment and fully protective clothing..

•
Sulfuric acid is stable under normal conditions of use and storage. It does not undergo hazardous polymerization. It is a
strong mineral acid reacting with bases and metals. The concentrated acid is also' a dehydrating agent, picking up moistUre
readily from the air or other materials. Hydrogen gas may be generated within a H2S04 container. Vent drums ca1!tiously. ' .

• • - ,". t •• , •• ••' ••

This material reacts exothermically with water. (Acid should always be added slowly to water. Water added to acid cancalise -_....
boiling and uncontrolled splashing of the acid.) Sulfur oxides can result from decomposition and from oxidizing reactiOlis of:. '. .
sulfuric acid. !";:':"';";';;~ ' ....

;. "., • ~ ;;:oJ::'::': ",;":. ".,"

.". J. 'I' '".~. : ~ • : :

'.: =-:~ "J ••,:: '; , ......

Copyri&!ttO 1986 Gcoiwn PubIi3!Un.K Corporotion.
AIty <OIIUI1acil1 usc or rcprocluetion v.ilho\lllhc publWicts permission iJ prohibited. :"'.



No.9 2/86 SULFURIC ACID, CONCENTRATED (Rev. C)
/iSEGTIONt6LHEALTHiHAZARD'INFORMATION Jill ~

Concentrated sulfuric acid is a strong mineral acid, an oxidizing agent, and a dehydrating agent that is rapidly damaging to all
human tissue with which it comes in contact Ingestion may cause severe injury or death. Eye contact produces severe or
permanent injury. Inhalation of mists can damage both the upper respiratory tract and the lungs. Sulfuric. acid is not listed as
a carcinogen by the NTP, IARC, or OSHA.

. 8EST AID: EYE CONTACT: Immediately flush eyes (including under eyelids) with plenty of running water for at least IS
minutes. Speed in diluting and rinsing out acid with water is extremely important if permanent eye damage is to be avoided.
Obtain medical help as soon as possible.* SKIN CONTACf: Immediately flush affected areas with water, removing
contaminated clothing while under the safety shower. Continue washing with water and get medical attention.*
INHALATION: Remove to fresh air. Restore breathing. Call a physician immediately. INGESTION: Dilute acid
jmmediately with large amounts of milk or water, then give milk of magnesia to neutralize. Never give anything by mouth to
an unconscious person. Do not induce vomiting; if it occurs spontaneously, continue to administer fluid. Obtain medical
attention as sooo as possible.*
Maintain 0 bservation of patient for possible delayed onset of pulmonary edema.

* GET MEDICAL HELP = In plant, paramedic, co=unity.

Handle major spills by a predetermined plan. Contact supplier for assistance in this planning, in meeting local regulations,
and for disposing of large amounts. Notify safety personnel. Provide optimum ventilation; vapors are extremely irritating.
Stop leak if you can do so without risk.

Cleanup personnel need protection against inhalation or contact Keep upwind. Contain spill. Minor leaks or spills can be
diluted with much water and neutralized with soda ash or lime. Ifwater is not available, cover contaminated area with sand,
ashes, or gravel and neutralize cautiously with soda ash or lime.

DISPOSAL: Follow Federal, state, and local regulations. Runoff to sewer may create hydrogen gas, which is a fife or
explosion hazard. EPA (CWA) RQ 1000 Ibs. (40 CFR 117).

:: :SECTIONSfSPECIAU:oPROTECTIONINE()RMA:TION':,//t::://::::t:::t'::/:"'::':"{}:\:\::: (:::;::,:::::::,}"i>
Provide general ventilation to meet currentTLV requirements in the workplace. Where mists are up to 50 mg/m3, a high­
efficiency particulate respirator with full facepiece is warranted; a type-e supplier-air respirator with full facepiece operated in

. pressure-demand mode is used to 100 mglm3 . .
Avoid eye contact by use of chemical safety goggles or face shield where splashing may occur. Acid-resistant protective
clothing, such as rubber gloves, aprons, boots, and suits, is reco=ended to avoid body contact

Eyewash fountain and safety sh9wers with deluge type of heads should be readily available where this material is handled or
stored.

Contact lenses pose a special hazard; soft lenses may absorb and all lenses concentrate irritants.
Comprehensive preplacement and annual medical examinations with emphasis on dental erosion, cardiopulmonary system, and
mucous membrane irritation and cough are indicated.

Sulfuric acid in carboys or drums should be stored in clean, ventilated storage areas having acid-resistant floors with good
drainage. Keep out ofdirect sunlight, do not store above 89.6'F (32'C). Storage facilities are to be separate from organic
materials, metallic powders, chromates, chlorates, nitrates, carbides, oxidizables, etc. Soda ash, sand, or lime should be kept
in general storage or work areas for emergency use. Protect containers against physical damage. Glass bottles need extra
protection. Sulfuric acid is highly corrosive to most metals, especially below 77% H2S04' A void breathing mist or vapors.
Avoid contact with skin or eyes. Do not ingest Do not add water to concentrated acid. Drums may contain hydrogen gas,
so open cautiously. Use nonsparking tools free of oil, dirt, and grit and vapor-proof electrical fIxtures

DOT Classification: Corrosive Material. ID No.: UN1830 Label: Corrosive

DataSource(s) Code: 1-12,19,20,24,26,31,37-39,42,82. CK

Judgen=ts as to the suitability of information herein for purclwer's pu!p05C:S
are necessarily purchaser's responsibility. Therefore:, although reasonable-care
has been taken 10 the preparalJon of such information, Geoiurn Publishin~ Corp.
extends no w.uTanties, makes no representations and =urnes no rc:spoDSlbiIity as
to the =acy or suitability of such information for application to purchaser's
intended purposes or for consequences of its use.

Approvals COO'~(<t.-<.LO_
Indust. Hygiene/Safety .. .tJ1v--------1
Medical Review --

===--.r---1
Copyright © February 1, 1986











• .Material Safety Data Sheet e2iP ~&:FURICACID,
Genium Publishing Corporation fti\ CONCENTRATED

1145 Catalyn Street ~ Revision C
Schenectady, NY 12303-1836 USA Issued: October 1980

(518) 377-8855 GENIUM PUBUSHING CORP. Revised: February 1986

MATERIAL NAME: SULFURIC ACID, CONCENTRATED

OTHER DESIGNATIONS: Oil ofVitriol, Hydrogen Sulfate; H2S04; CAS #7664-93-9

MANUFACfURERISUPPLIER: Available from many suppliers, including:
Allied Corporation, PO Box 2064R, MorristoWD, Nl 07960; Telephone: 800631-8050

HMIS
H: 3
F: 0
R: 2
PPE:*
*SeeSect8

R 1
I 3
S 4
KO

Rat, Oral,
LD50: 2140 mglkg

Human, Mist Inhalation,
TCLo: 3 mg/m3, 24 wk.
(Toxic Mouth Effects)

Balance*

Current OSHA standard and ACGIH (1985-86) TLV. NIOSH has a ID-hr
TWA, 40-hr. work week, of 1 mglm3.

* Material is obtained by the reaction of S03 and water. Can contain
low impurity levels, such as 0.02% max of iron as Fe. Properties vary
with H2S04 content

Hydrogen Sulfate (H2S04) 93-98 8-hr TWA: 1 mg/m3

Water

100% H2S04
ca 330.(dc)

1.84
ca 100

10.4

98.33% H2S04
ca 338

1.84
ca 100
ca3

. 93.19% H2S04
ca281
1.8354
ca 100
ca-34

Boiling Point, 1 atm, de~ C
Specific Gravity (60/60 F)
Volatiles, % @ 340"C
Melting Point, deg C
Water Solubility ... Complete Miscible
Vapor Pressure, =Hg @ l00"F ... <1 (93.19% H2S04); Deg. Baume ... 66 (93.19% H2S04) - Density of H2S04 is often
reported in degrees Baume Be). Formula is Be=145 [145/sp gr for liquids heavier than water].

Appearance and odor: Clear, colorless, hygroscopic, oily liquid with no odor. Mists greater than 1 mg/m3 are easily
recognizable. Those at 5 mg/m3 are distinctly objectionable.

•

tKS.E@illl0Nt4?EIRE\:1.\NDt:EXJ?l:10Sl0N::D!A1!1.\It;:t ;,:;"",:::::::,:,::::::;::::"::.::;Sir:,,:\/): :LOWER ·\lJPPER',
Flash Point and Method I Autoignition Temp. I Flammability Limits In Air

None - Nonf!a=able I NA I NA NA NA
Sulfuric acid is nonf!a=able; however, it is a strong oxidizing agent and may cause ignition by contact with combustible
materials. Small fires may be smothered with suitable dry chemical. Cool exterior of storage tanks of H2S04 with water to
avoid rupture if exposed to fIre. Do notadd water or·other liquid to the acid! The acid, especially when diluted with water, can
react with metals to liberate fla=able hydrogen gas.
Sulfuric acid mists and vapors from a fIre area are corrosive (see sect 5).
Fire fIghters must wear self-contained breathing equipment and fully protective clothing.

Sulfuric acid is stable under normal conditions of use and storage. It does not undergo hazardous polymerization. It is a
strong mineral acid reacting with bases and metals. The concentrated acid is also a dehydrating agent, picking up moisture
readily from the air or other materials. Hydrogen gas may be generated within a H2S04 container. Vent drums cautiously.

-.
This material reacts exothermically with water. (Acid should always be added slowly to water. Water added to acid can cause
boiling and uncontrolled splashing of the acid.) Sulfur oxides can result from decomposition and from oxidizing reactions of
sulfuric acid.



No.9 2/86 SULFURIC ACID, CONCENTRATED (Rev. C)
>:=O'SEGTION:6FHEALTHHAZARD.HNFORMATION\I.1 '-'

Concentrated sulfuric acid is a strong mineral acid, an oxidizing agent, and a dehydrating agent that is rapidly damaging to all
human tissue with which it comes in contact Ingestion may cause severe injury or death. Eye contact produces severe or
permanent injury. Inhalation of mists can damage both the upper respiratory tract and the lungs. Sulfuric acid is not listed as
a carcinogen by the NTP, IARC, or OSHA.
FIRST AID: EYE CONTACT: Immediately flush eyes (including under eyelids) with plenty of running water for at least 15
minutes. Speed in diluting and rinsing out acid with water is extremely important if permanent eye damage is to be avoided.
Obtain medical help as soon as possible.* SKill: CONTACT: Immediately flush affected areas with water, removing
contaminated clothing while under the safety shower. Continue washing with water and get medical attention.*
INHALATION: Remove to fresh air. Restore breathing. Call a physician immediately. INGESTION: Dilute acid
immediately with large amounts of milk or water, then give milk of magnesia to neutralize. Never give anything by mouth to
an unconscious person. Do not induce vomiting; if it occurs spontaneously, continue to administer fluid. Obtain medical
attention as soon as possible.*
Maintain observation of patient for possible delayed onset ofpulmonary edema.

* GET MEDICAL HELP =In plant, paramedic, co=unity.

Handle major spills by a predetermined plan. Contact supplier for assistance in this planning, in meeting local regulations,
and for disposing of large amounts. Notify safety personnel. Provide optimum ventilation; vapors are extremely irritating.
Stop leak if you can do so without risk.

Cleanup personnel need protection against inhalation or contact Keep upwind. Contain spill. Minor leaks or spills can be
diluted with much water and neutralized with soda ash or lime. Ifwater is not available, cover contaminated area with sand,
ashes, or gravel and neutralize cautiously with soda aSh or lime.

DTSPOSAL: Follow Federal, state, and local regulations. Runoff to sewer may create hydrogen gas, which is a fire or
explosion hazard. EPA (CWA) RQ 1000 lbs. (40 CFR 117).

mm::SE.GTION:8;:SPECIA.:u:mROTECTION?INFORMA:TIONj:':::}::,:::\/::L",){::: {t:;::::::::(:?
Provide general ventilation to meet currentTLV requirements in the workplace. Where mists are up to 50 mg/m3, a high­
efficiency particulate respirator with full facepiece is warranted; a type-e supplier-air respirator with full facepiece operated in
pressure-demand mode is used to 100 mglm3. "
Avoid eye contact by use of chemical safety goggles or face shield where splashing may occur. Acid-resistant protective
clothing, such as rubber gloves, aprons, boots, and suits, is reco=ended to avoid body contact

Eyewash fountain and safety showers with deluge type of heads should be readily available where this material is handled or
stored.

Contact lenses pose a special hazard; soft lenses may absorb and all lenses concentrate irritants.
Comprehensive preplacement and annual medical examinations with emphasis on dental erosion, cardiopulmonary system, and
mucous membrane irritation and cough are indicated.

Sulfuric acid in carboys or drums should be stored in clean, ventilated storage areas having acid-resistant floors with good
drainage. Keep out of direct sunlight, do not store above 89.6"F (3Z"C). Storage facilities are to be separate from organic
materials, metallic powders, chromates, chlorates, nitrates, carbides, oxidizables, etc. Soda ash, sand, or lime should be kept
in general storage or work areas for emergency use. Protect containers against physical damage. Glass bottles need extra
protection. Sulfuric acid is highly corrosive to most metals, especially below 77% HZS04' A void breathing mist or vapors.
Avoid contact with skin or eyes. Do not ingest Do not add water to concentrated acid. Drums may contain hydrogen gas,
so open cautiously. Use nonsparking tools free of oil, dirt, and grit and vapor-proof electrical fIXtures

•

DOT Classllcation: Corrosive Material. ill No.: UN1830 Label: Corrosive

Data Source(s) Code: l-IZ, 19, ZO, 24, 26, 31, 37-39, 42, 8Z. CK

Judgements as to the suitability of infOl'l114tion herein for purchaser's purposes
are necessarily purchaser's responsibility. Therefore, although reasonable" care
has been Laken ID the preparallon of such information, Genium Publishing Corp.
extends no w.manties, makes no representations and assumes no responsibility as
to the accuracy or suitability of such information for application to purchaser's
intClded purposes or for consequences of its use.

Approvals COU'~(""'(LO_

Indusl Hygiene/Safety Jd,JY yv -I

Medical Reviewc---......--........
:::=J--l
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No. 467

MATERIAL SAFETY DATA SHEET

~p
"

GENIUM PUBLISHING CORPORATION
AUTOMOTIVE

1145 CATALYN STREET GASOLINE. LEAD-FREE
SCHENECTADY, NY 12303-1836 USA

(518) 377·8855 GENIUM PUIUSHING CORP,
Date October 1981

SECTION I I MATERIAL IDENT IFICATI ON
HATERIAL NAME: AUTOMOTIVE GASOLINE. LEAD-FREE
DESCRIPTION: A volatile blend of hydrocarbons for automotive fuel
OTHER DESIGNATIONS: Petrol. CAS n008 006 619. ASTM D439
MANUFACTURER: Available from several suppliers.

SECTION II. INGREDIENTS AND HAZARDS x HAZARD DATA

Gasoline 100 8-hr TWA 3~0 ppm or
A hydrocarbon blend that can include normal and branche, 900 mg/m *

chain alkanes, cycloalkanes. alkenes. aromatics and
other additives.** (Lead max 0.013 g/L. phosphorus Man
max 0.0013 giL, sulfur max 0.10 wt%. May contain Eve: 500 ppm/lH
benzene, <5%; see ASTM D3606). ~~derate irritation

*ACGIH 1981 TLV (Intended Changes List). See also
Am. Ind. Hyg. A.l2. 110-117 ,(978) , Inhalation:

**The composition of fuel is varied with altitude and TCLo 900 ppm/1H
seasonal requirements for a locality. The blend must TFX:CNS
meet antiknock requirements. (Antiknock Index min 85,
ASTM D439,)

SECTION I I I. PHYSICAL DATA
Distillation at 1 atm, Initial, deg C >39 Specific gravity, 60/60 F - 0.72-0.76

50% distilled '- 77-121 Melting point. deg C .,.."':_---:-' -90.5-95.4'
End point ----- <240 Ev~poration rate --------- N/A

Vapor density (Air=l) ------------- 3.0-4.0
Solubility in water --------------- Insoluble

Appearance and Odor: A clear. mobile liquid w~th a characteristic odor which can be
recognized at about ~O ppm in air. (Gasoline may be colored with dye~)

SECTION IVI FIRE AND EXPLOSION DATA LOWER UPPER
Flash Point and ~ethod I Autoignition Temo. I Flammability Limits In Air

-45 F I 536-853 F I % by volume 1.4 7.6

Extinguishing Media: Dry chemical, carbon dioxide, alcohol foam. Use of water may be
ineffective to extinguish fire, but use water spray for"cooling fire-exposed drums
and tanks to prevent pressure rupture. It is a dangerous fire and explosion hazard
when exposed to heat and flames. Vapors can flow along surfaces. reach distant igni-
tion sources and flash back. Can react violently with oxidizing agents.

Firefighters should wear self-contained breathing apparatus and full protective clothing.
-

SECTION V. REACTIVITY DATA
This is a stable material in closed containers at room temperature under normal storage

"

and handling' conditions. It does not. undergo hazardous polymerization.
This is an OSHA Class lA flammable liquid. A mixture of gasoline vapors and air can be

explosive. It is incuillpatible with oxidizing agents.
Thermal-oxidative degradation can yield carbon monoxide and partially oxidized

hydrocarbons.

-
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SECTION VI. HEALTH HAZARD INFORMAtION I
No 467

TLV 300 ppm (See Sect. II)
Inhalation causes intense burning of the mucous membranes, throat and respiratory tract;overexposure to vapors can lead to bronchopneumonia. Inhalation of high cone. can caus{'fatal pulmonary edema. Repeated or prolonged skin exposure causes aermatitis. tancause blistering of skin due to its defatting properties. Exposure to eyes can causehyperemia of the conjunctiva.Ingestion or excessive ~apors can cause inebriation, dro~siness, blurred vision,vertigoconfusion, vomiting and cyanosis (2000'ppm produces mild anesthesia in 30 min, highercone. are intoxicating in less time.) Aspiration after ingestion causes bronchitis,pneumonia, or edema ~hich can be fatal.
FIRST AID:

Eve Contact: Flush thoroughly ~ith running ~ater for 15 min. including under eyelids.Skin Contact: Remove contaminated clothing. Wash affected area ~ith soap and ~ater.Inhalation: Remove to fresh air. Restore breathing and administer oxygen if needed.Ingestion: Do ,not induce vomiting. Aspiration hazard. Contact physician.

Seek prompt medical assistance for further treatment, observation and support.
SECTION VII. SPILL J LEAK J AND DISPOSAL PROCEDURES

Notify safety personnel of leaks or spills. Remove sources of heat or ignition. Pro­vide adequate ventilation. Clean-up personnel require protection against liquid con­tact and vapor inhalation. If a leak or spill has not ignited, use ~ater spray todisperse vapors and to protect men attempting to StOP the leakage. Contain spill. Donot allo~ to enter se~er or surface ~ater. Add absorbent solid to small spills orresidues and pick up for disposal.
DISPOSAL: Burn scrap material in an approved incinerator. Burn contaminated liquid byspraying into an incinerator. Follo~ Federal, State, and Local regulations.

SECTION VI I I • SPECIAL PROTECTIO~ INFORMATION
Use general and local exhaust ventilation ,(explosion-proof) to keep vapors belo~ the TLVrequirements in the ~orkplace. Respirators should be available for nonroutine or

e~ergency use above the TLV.
Avoid eye contact by use of chemical safety goggles and/or full faceshield ~here splash­ing is possible. Wear protective clothing appropriate for the ~ork situation tominimize skin contact such as rubber gloves and boots. Clothing to be changed dailyand laundered.
Eyewash fountains, sho~ers and washing facilities should be readily accessibleProvide suitable training to those handling and ~orking ~ith this material.

SECTION IX. SPECIAL PRECAUTIONS AND COMMENTS

Industrial Hygiene 111_, '
and Safety »r/tJ /".").'J-!I

!'lIS 9 ,APPROVALS: CRD Jh,.y- ~Juagl'TlOnf'l U to lJ'l. '"lltaOll4y Of ."tQtTT"S1lC)n 1"Ier.." for P\.Ifcnaserl l:luroo~ .f. f\eCouanryWreN..,.'1 rnocnlll:lalrty. Therefor., &ltf"lOuO!'\ rea;,;or,aOle care nil coon ta"en 1ft rh. ore~I.IO'l r"Su::I'\ .ntotrnatlOl'l. Gen",m PuDhsnang Cotooratten extenos no .anll'll"!s, "'1-" I"Ia ,eDl'oseru~t1Ons ~noUSl.Jt'\eS no ,ftOC)\"\1tbdlty as 10 f1'Ie ~ufac:y or SUlflO<lrty at sucn If'\lar~lon lor 'DClral.an 10 QU'­CtIUet'S ntenoed ourDON'S or lOt eonsequencOI of <lS use.

Store in closed containers in a cool, dry, ~ell-ventilated area a~ay from sources ofheat, ignition'and strong oxidizing agents. Protect containers from physical damage.Avoid direct sunlight. Storage must meet requirements of OSHA Class IA liquid.Outdoor or datached storage preferred. No smoking in areas pi use. Prevent staticelectric sparks and use explosion-proof electrical services. (Must meet code.)Avoid skin and eye contact. Avoid inhalation of vapors. Wear clean ~ork clothing dail, •Indoor use of this material requires exhaust ventilation to remove vapors.ICC Flammable Liquid, Red Label. LAREr.: Flammable Liauid DOT I.D. No. UN 1203 •
~DOT Classification: rLAMMABLE LIOUIDluATA SOURCE(S) CODE: 2 4-Q 1~ 17

.... -."':-,:

MEDICAL REVIEW: i 4 November 1981
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No. 470· Diesel Fuel Oil No. 2-D 11190
.Secti6i1i6i\Health:'Haiafd.::Da:ta.::'::H{{ ::,:::) 7:·:-::::::\:,:"::'::':::' ::.,:<, ..,.,<,:.}: :?::::.;.: ••. :.•. '::'::::::::::::::.Carcinogenicity: Although the IARC has not assigned an overall evaluation to diesel fuels as a group, it has evaluated occupational exposures inpetroleum re[mIng as an fARC probable human carcinogen (Group 2A). It has evaluated distillate (light) diesel oils as not classifiable as humancarcinogens (Group 3). . .Summary of Risks: Although diesel fuel's toxicologic effects should resemble kerosine's, they are somewhat more pronounced due to additivessuch as sulfurized esters. Excessive inhalation of aerosol or mist can cause respiratory tract irritation,-headache, dizziness, nausea, vomiting, andloss of coordination, depending on concentration and exposure time. When removed from exposure area, affected persons usually recovercompletely. If vomiting occurs after ingestion and if oil IS aspirated into the lungs, hemorrhaging and pulmonary edema, progressin~ to renal in­volvement and chemical pneumonitis, may result A comparative ratio of oral to aspirated lethal doses may be 1 pt vs. 5 mI. AspiratIon may alsoresult in transient CNS depression or excitement Secondary effects may in.elude hypoxia (insufficient oxygen in body cells), infection, pneumato­cele formation, and chrornc lung dysfunction. Inhalation may result in euphoria, cardiac dysrhythmias, respiratory arrest, and CNS toxicity.Prolonged or repeated skin contact may irritate hair follicles and block sebaceous glands, producing a rash of acne pimples and spots, usually onarms and legs.
Medical Conditions Aggravated by Long-Term Exposure: None reported.Target Organs: Central nervous system, skin, and mucous membranes.Primary Entry Routes: Inhalation, ingestion.
Acute Effects: Systemic effects from ingestion include gastrointestinal irritation, vomiting, diarrhea, and in severe cases central nervous systemliepression, progressing to coma or death. Inhalation of aerosols or mists may result in increased rate of respiration, tachycardia (excessively rapidheart beat), and cyanosis (dark purplish discoloration of the skin and mucous membranes caused by deficient blood oxygenation).Chronic Effects: Repeated contact with the skin causes dermatitis.FIRST AID
Eyes: Gently lift the eyelids and flush immediately and continuously· with flooding amounts of water until transported to an emergency medicalfacility. Consult a physician i=ediately.
Skin: Quickly remove contaminated clothing. Rinse with flooding amounts of water for at least 15 min. If large areas of the body have beenexposed or if irritation persists, get medical help i=ediately. Wash affected area with soap and water.Inhalation: Remove exposed person to fresh air and support breathing as needed.Ingestion: Never give anything by mouth to an unconscious or conVUlsing person. If ingested, do not induce vomiting due to aspiration hazard.Contact a physician i=ediately. Position to avoid aspiration.After first ald, get appro{lriate in-plant, paramedic, or community medical support.Note to Physicians: Gastnc lavage IS contraindicated due to aspiration hazard. Preferred antidotes are charcoal and milk. In cases of severeaspiration pneumonitis, consider monitoring arterial blood gases to ensure adequate ventilation. Observe the patient for 6 hr. If vital signs becomeabnormal or symptoms develop, obtain a chest x-ray.

::$.~s!igm7.i:::':$P!m·B:~gR~::~nlt·;Qi$"Ir§.~~!;gf:9£~CJ.y.:f¥~::::::::::::::::11:::·::::::;i:::::::::·:m::::)::::::t::,;;:)'·:)):))))::::::}::·'):::::::!:)::::::::):::::'::::i::)::::::::::::::):::::::::::::::::::::m:::):':':f:)::::i::;:::::':::::Spill/Leak: Notify safety personnel, evacuate area for large spills, remove all heat and ignition sources, and provide maximum explosion-proofventilation. Cleanup personnel should Erotect against vapor inhalation and liquid contact Clean up spills promptly to reduce rITe or vapor hazards.Use a noncombustible absorbent matenal to pick up small spills or residues. For large spills, dike far ahead to contain. Pick up liquid for reclama­tion or disposal. Do not release to sewers or waterways due to health and [ITe and/or explosion hazard. Follow applicable OSHA regulations (29CFR 1910.120). Diesel fuel oil No. 2-D spills may be environmental hazards. Report large spills. .Disposal: Contact your supplier or a licensed contractor for detailed reco=endations. Follow applicable Federal, state, and local regUlations.EPA Designations
.RCRA Hazardous Waste (40 CFR 261.21): Ignitable waste

CERCLA Hazardous Substance (40 CFR 302.4): Not listed
SARA Extremely Hazardous Substance (40 CFR 355): Not listedSARA Toxic Chemical (40 CFR 372.65): Not listed
OSHA Designations
Air Contaminant (29 CFR 1910.1000, Subpart Z): Not listed

====,.".-,=========================,.".-,,;
Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133).Respirator: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, if neces­sary, use a NIOSH-approved respirator with a mist filter and organic vapor cartridge. For.emergency or nooroutine operations (cleaning spills,reactor vessels, or storage tanks), wear an SCBA.Warning! Air-purifying respirators do not protect workers in oxygen-deficienJ atmospheres.Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent skin contact.Ventilation: Provide general and local explosion-proof ventilation systems to maintain airborne concentrations that promote worker safety andproductivity. Local exhaust ventilation is preferred since it prevents contaminant dispersion into. the work area by controlling it at its source.(IOl)Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities.Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concentrate, irritants. Remove thismaterial from your shoes and equipment Launder contaminated clothing before wearing. . .Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking,smoking, using the toilet, or applying cosmetics.
$gsI!.Qn:2;:::$.p~~~j:l.r~[:¢.~g9gQ:#.$'?A4.·QQlinn~#!~:::::t::·::::::::·}::::::::·::::::::::::::)::::1·::::::::<\:::/:::::::::::\:::::,:.:::::::·::::·.::::·<;::t>:<:,::?Storage Requirements: Use and storage conditions should be suitable for a OSHA Class II combustible liquid. Store in closed containers in awell-ventilated area away from heat and ignition sources and strong oxidizmg agents. Protect containers from physical damage. To prevent staticsparks, electrically ground and bond all containers and equipment used in shipping, receiving, or transferring operations. Use nonsparking toolsand explosion-proof electrical equipment No smoking in storage or use areas.Engineering Controls: Avoid vapor or mist inhalation and prolonged skin contact Wear protective rubber gloves and chemical safety glasseswhere contact with liquid or high mist concentration may occur. Additional suitable protective clothing may be required dependin~ on workingconditions. Institute a respiratory protection program that includes regUlar training, maintenance, inspection, and evaluation. PractIce goodpersonal hygiene and housekeeping procedures. Do not wear oil contaminated clothing. At least weekly laundering of work clothes is recom­mended. Do not put oily rags in pockets. When working with this material, wear gloves or use barrier cream.Transportation Data (49 CFR 172.101)
DOT Shipping Name: Fuel oil
DOT Hazard Class: Combustible liquid
In No.: NAl993
DOT Label: None
DOT Packaging Exceptions: 173.118a
DOT Packaging Requirements: None
MSDS Collectioll References: 1,6,7,12,73,84,101,103,126,127,132,133,136,143,146Prepared by: MJ Allison, BS; Industrial Hygiene Review: OJ Wilson, CIH; Medical Review: AC Darlington, MD; Edited by: JR Stuart, MS 97Copyriltu co 1990 by Geoium Publishing Corporation. Any commercia.] usc or reproduction without Ihe pUblisher·s permiuiOD. is prohibited. Judgments u to lhr: suiLabnhy o( inform.llCIJ herein (or the purchaser's purposesare accCUlrily!.he purcha.se(s responsibility. Although rcuonablc care has been uten in the prtpllltion o( such information. Oenium rublWUng Corporation extends no warranties, makes no rtpfesctlUtionJ, and l.!.'IumeJno responsibility u to the actun.,)' or suitability o( such infOl'1U£tioa (or Ipplic:atiCl'l. to !:he purchaser's tn~ndcd purpoX: or (or consequences o( its use..
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No. 323• Material Safety Data Sheet ~pFrom Genium's Reference Collection . ftt\. ETIIYLENE GLYCOLGenium Publishing Corporation ~ (Revision C)1145 Catalyn Street Issued: November 1980Schenectady, NY 12303-1836 USA R ' d A 1988(518) 377-8855 GENIUM PUBLISHIlIG CORP. eVISe: ugust

Other Designations: 1,2:Fthancdiol;C2H.o2;CAS No. 0107-21-1

Material Name: ETHYLENEGLYCOL

Manufacturer: Contact your supplier or distributor. Consult the latest edition of the ChemicalweekBuyers' Guide (Genium ref. 73) for a list of supplicrs.

Description (0 rig InlUses): Used as an antifreeze in heating and cooling systems; as an industrial humectant (a substancethat promotes retention of moisture); as a solvcnt in the paint and plastics industries; in the formulation of inks; in thesynthesis of safety explosives, plasticizeni, elastomers, synthetic fibers (Dacron), and in synthetic waxes.. . HMIS
H 2
P 1
R 0
PPG·
·See sect 8

~
NFPA

R 1
I 3
S 2
K 1

Ethylene Glycol, CAS No. 0107-21-1

*See NIOSH, RTECS (KW297S000), for additional data with referenccs to
reproductive, irritative, and mutagcnic cffccts.

Ca 100 ACGIHTLV,1987-88
TLV-Ceiling: 50 ppm, 125 mg/m2 (Vapor·'
and Mist)

Toxicity Data-
Human, Ora~ LD

Lo
: 786 mglkg

Human, Inhalation, TC
Lo

: 10000 mglkg

Boiling Point: 387"F(197'C)
Melting Point: 9"F(-13"C)
Vapor Pressure: 0.06Torrat68"F(20"C)

Water Solubility (%): Miscible
Molecular Weight: 62yramslMole'
Specific Gravity (H,Q = I): 1.1135 at6S"P(20"C)

•
Appearance and Odor: A clear, colorless, syrupy. hygroscopic liquid; odorless; sweet taste. (Caution: This is a poisonous material;M not taste it.)

Flash Point and Method
240"F (lIS"C)

Autoignition Temperature
748"P (398"C)

Flammability Limits in Air
% by Volume 3.2

Not
Found

•

Extinguishing Media: Use dry chemical, carbon dioxide, watcr spray, or "aleohol" foam (especially for large fues). Use a water spray tocool fire-exposed containers, to flush spills away from sensitive exposures (sources of ignition), or to.dilute spills to nonfla=ablemixtures.

Unusual Fire or Explosion Hazards: Ethylene glycollhatis hcatcd or misted into the air presents a moderate frre and explosion hazard.

Special Fire-figh ti ng Pro~edu res: Wear aself-contained breathing apparatus (SCBA) with a full facepieceoperated in the pressure-demand or positive-prcssure mode.·· . .

Ethylene glycol is a stable, noncorrosive liquid during routine work operations; however, its fla=ability hazards increase when ethyleneglycol is heated or misted into the air during nonroutine work operations. It cannot undergo hazardous polymerization.

Chemical lncom patib iii ties: Ethylene glycol can rcactdangcrously wilhchlorosulfonic acid, oleum, sulfuric acid, and strong oxidizingagents.

Conditions to A void: Avoid directcontJct with incompatible chcmicals or exposure to sources of ignition.

Hazardous Products of Decom position: Toxicgascssuchascarbon monoxide (CO) can bcproduccd during frres involving ethylene. glycol.:

Copyri&hl C 1988 Conium rublisbing Co'J'O"'.ion.
Any ca:nmcrcill use or reproduction wiLhout the publisher's pcnnission is prohibitC'd.
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Ethylene glycol is not listed as a carcinogen by the NTP, IARC, or OSHA.
Summary of Risks: Ethylcoe glycol is poisonous by ingestion, inhalation, and skin absorption. Its effects are similar to those of ethyl
alcohol intoxication: stimulation followed by depression of the central nervous system (CNS). Inhalation of ethylene glycol vapor or mist
can cause irritation of the upper respiratory tract, or URT, (difficulty in breathing, coughing, burning in chest, or pulmonary edema).
Ingestion, if not fatal, can cause lack of appetite, spastic motion of the eyeballs, dizziness, abdominal pain, respiratory arrest or
cardiovascular collapse, coma, or acute renal failure with uremia. Skin absorption can also contribute to the systemic poisoning. People
who drank 3 to 4 ounces of ethylene glycol and survived the initial acute effects because of quick emergency response died later (3 to 17
days) from kidney failurc. Medical Conditions Aggravated by Long-Term Exposure: None reported. Target Organs: Kidneys,
CNS, URT, eyes. Primary Entry: Inhalation, skin contacUabsorption. Acu te Effects: Irritation of the eyes, nose, throat, and URT.
Chronic Effects: Nonercported.
FIRST AID: Eyes. Immediately flush eyes, including under the eyelids, gently but thoroughly with plcoty of running water for at least
15 minutes. Skin. Rinse the area with water and then wash it with soap and water. Inhalation. Remove the exposed person to fresh

. air; restore and/or support his or her breathing as needed. Have medical personnel administer oxygen as required. Ingestion. Give the
exposed person three glasses of milk or water to drink; induce vomiting at once.
GETMEDICAL HELP (IN PLANT, PARAMEDIC, COMMUNITY) FOR ALL EXPOSURES. Seekpromptmedical assistance
for further treatment, observation, and support after first aid. NOTE TO PHYSICIAN: Carefully monitor fluids and
electrolytes. Preventoxalate deposition by forcing diuresis. Correctmetabolic acidosis. Delayed (12 to24 hours) cardiopulmonary
effectssuch as tachypnea (increased rateofrespiration), tachycardia (rapid heart action), mild hypertension, cyanosis, and
cardiac failure with pulmonary edema are possible. Urinalysis for oxalic acid, a metabolic productofabsorbed ethylene glycol,
can be used to diagnose poisoning by ingestion. Monitor the functions ofthe kldneys,heart,respiratorysystem, and the CNS.
Intervenous ethanol therapy may inhibit formation oftoxic metabolites.

. Spill/Leak: Notify safety personnel; provide adequate ventilation. Normal ventilation may be acceptable if the eythylene glycol liquid is
at room temperature and is not misted into the air. Cleanup personnel need protection against skin contact with the liquid and inhalation
of its vapor (see secl 8). Contain large spills and collect waste. Wash residues of small spills to a sewer with large quantities of water.
Waste Disposal: Large quantities of ethylene glycol may be disposed of by mixing the material with more flammable solvents and
atOmizing the mixture into an incinerator. Contact your supplier or a licensed contractor for detailed recommendations. Follow Federal,
state, and local regulations. Consider recycling or destruction of this material.

OSHA Designations
Air Contaminant (29 CFR 1910.1000 Subpart Z): Not Listed
EPA Designations (40 CFR 302.4): Not Listed

tt::sEGT:li()JR$~t$':R$(;lJ]Aui'gB!m:mEf2ml£HiiuNE:o::gMwmr()N:i:::::::\\\\\:\::,{)!:bif:t):::i':'?::::::::{\;"i'i',:;tJf:;illiJ:r:?;;;:;

Goggles: Always wear protective eyeglasses or chemical safety goggles. Where splashing of ethylene glycol is possible, wear a full face
shield. Follow OSHA eye- and face-protection regulations (29 CFR 1910.133). Respirator: Wear a NIOSH-approved respirator per the
NIOSH Pocket Guide to Chemical Hazards (Genium ref. 88) for the maximum-use concentrations and/or the exposure limits cited in
section 2. Follow OSHA respirator regulations (29 CFR 1910.134). For emergency or nonroutine operations (spills or cleaning reactor
vessels and storage tanks), wear an SCBA. Warning: Air-purifying respirators will not protect workers in oxygen-deficient atmospheres.
Other: Wear impervious gloves, boots, aprons, and gauntlets, ete., to prevent excessive or prolonged skin contact. Ventilation: Install
and operate general and local exhaust-ventilation systems powerful enough to maintain airborne levels of ethylene glycol below the
ACGlH TLV cited in section 2. Design all ventilation systems to be explosion proof in order to minimize sources of ignition. Airborne
concentrations of this material are likely to be low because of its low vapor pressure unless it is heated. Safety Stations: Make
emergency eyewash stations, safety/quick-drench showers, and washing facilities available in work areas. Contaminated
Equipment: Contact lenses pose a special hazard; soft lenses may absorb irritants and alI1coses concentrate them. Do not wear contact
lenses in any work area. Remove contaminated clothing and launder it before wearing it again; clean this material from shoes and
equipment. Comments: Practice good personal hygiene; always wash thoroughly after using this material. Keep it off your clothing and
equipment. Avoid transferring it from your hands to your mouth while eating, drinking, or smoking. Do not eat, drink, or smoke in any
work area. Avoid skin contact with this material; do not inhale its vapor or mist.

::ttSEIDWJllNl?ttSREGlf£lireR'EJDw:umIJ9.N.S::%Wi{iQ'ifGftrMMJjlNUISill:lti':tit:lil'ffffff'\iflll:\:r:t::f:::::r\:tr:::::,):,::
Storage/Segregation: Store ethylene glycol in closed containers in a cool, dry, well-vcotilated area away from sources of ignition and
incompatible chemicals (see sect. 5). Some containers can affect the color of this material; to avoid this, use resin-coated stee~ glass·,
aluminum, or stainless steel'containers for ·storage. Otherwise, ·mild steel is sufficient Keep containers tightly closed to prevcot moisture
contamination.
Special Handling/Storage: Protect containers from physical damage. Test a small amountofethylene glycol for moisture content before
using this material in bulk operations.
Comments: Ethylene glycol is poisonous; do not take it internally. Toxic airborne concentrations are ~ot likely to occur at room
temperature; however, heated and mechanically agitated solutions arc likely to produce coough airborne ethylcoe glycol vapor to cause
poisoning in exposed workers. These situations require effective local exhaust-ventilation systems.
Transportation Data (49 CFR 172.101-2): Not Listed

References: 1,84,86-94,100,112, 113, 114.

Judgments as 10 the suitability of inform:uion herein for pun:hascr's purposes are Prepared by PJ Igoe, BS
necessarily purchaser's responsibilily. Therefore, although re3Sonable core has 1-------------------------1
been taken in the prepar.uion of such inform:Jtion. Genium Publishing Corp. Industrial Hygiene Review: DJ Wilson, crn
extends no warranties, makes no represenl:1tions and assumes no responsibility
as 10 the accuracy or suil:1bility of such informOllion for appliction 10
purchaser's intended purposes or for consequences of its use. 12 Medical Review: MJ Hardies, MD

Copyrilbl C 1988 Gcnium Publishing Carpol1ldoo.
Any COInmertw UK or ~productionwithout the publW:rr', rc-rmiuioo is prohibiLed.
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29CFRP8It1926

DEPARTMENT OF LABOR

OCcupational safety and Health
.Admlnl8tntJon

(Doc:ket No. K-004l)

Lead Expoaure In Conatructlon

AGENCY: Occupational Safety And
Health Administration (OSHA), Labor.

AcnOH: Interim fiDal rule.

26590 '::,_': F8deralli.egilt8r I Vol 58.. No. 84 I Tuesday, May 4, 1993 I Rules and Regulations

BUPPLEllSfTAAY INfOAMA11OH: Employers have a1ao been required to
L 11• ..1.- d take other act10Dl1 to protect
~uUD coDBtruction wol'ken from eXC8SS lead
In 1971. in accordance with section exposure to the extent that employers'

6(a) of the OSH Act. OSHA adopted obligations toth:~de respirators.
standards incorporating a permissible protective clo , hygiene facilities,
exposure limit (PEL) of 200 Jl8/m3 to training, and the lib were imposed by
regulate occupational 8xp08UJ'8 to lead generic standards that covered
in ~eneral industry (29 CFR 1910.1000) constnlction (e.g., 1910.20: 1910.94:
an in the construction industry (29 .. 1910.134: 1926.20: 1926.21: 1926.28:
CFR 1926.55). In both standards, the 1926.51: 1928.55: 1926.57: 1926.59:
PEL had to be achieved by engineering. 1926.103: 1926.200: 1926.353:
and work practice controls. Some years 1926.354). However, there has still been
later in 1978, after a section 6(b) no comprehensive standard regulating
zulemaking. OSHA promulgated a final occupational lead exposure in

SUMMARY: This interim final rule lead standard for general industry (29 construction.
amends the Occupational Safety and CFR 1910.1025), which lowered the PEL In 1990, NIOSH set as a national goal
Health Administration (OSHA) to 50 J.I8Im]. The 1978 lead standard . the elimination of exposures that result
standards for occupational health and also required that the PEL be achieved, in workers having blood lead
environmental controls in subpart D of to the extent feasible, by engineering concentrations greater than 25 J1&IdL of
29 CFR part 1926 by adding a new and work practice controls and in whole blood. Under these
§ 1926.62 containing employee addition included a number ofancillary circumstances, OSHA in the fall of 1990

~ . provisions requiring eilfal:~rs to announced it would begin to develop aprotection requirements or construction proVl'de medical e· ,medical osal ~ h' tandard
Ie ed I d. • prop lor a compre enslV8 s

wor ers expos to ea removal protection (MRP), hygiene regulating occupational lead exposure
This standard reduces the permitted facilities, appropriate respirators, and in construction. In addition, on June 12,

leval ofexposure to lead for air monitoring. among other things. , 1992 OSHA proposed to amend its
construction workers from 200 The 1978 lead standard in paragraph existing air contaminants standards by,
micrograms per cubic meter of air (200 (a) excluded the construction industry. among other things, reducing the PEL
Jig/m]) as an 8-hour time weighted . .... from its coverage. OSHA in the for occupational lead exposure in
average (lWA) to an 8-hour lWA of 50 preamble explained that it had . . . ... construction from 200 Jlglm] to 50 Jlgl
Jlg/m). The standard also includes exempted the industry because oL .:. m] (57 FR 26001). However, progress on

. requirements addressing exposure insufficient information in the record to thSt air contaminants proposal was
assessment, methods of compliance. resolve issues raised about the suspended because of the decision by
respiratory protection, protective applicability of the standard to , < • the U.S. Court of Appeals for the
clothirrgand equipment, ,hygiene , 'conditions in the construction industry. Eleventh Circuit vacating an earlier rule
facilities and'practices. medical OSHA said it would reqnest the on air contaminants for general industry
sUrVeillance; medical removal Construction Advisory Committee· (An,:..oo v. OSHA 965 F.2d, 962
profection. employee information and (ACCSH) to review the record and make (1992)).
training. signs, recordkeeping, and ' recommendationS for a lead standard for
observation of monitoring. An action . the construction industry (43 FR 52986. The Housing Qnd Community
level of 30 I1g/m] as an 8-hour lWA is November 14, 1978). .:;',: ;. ' , Development Act of 1992
established as the level at which Subsequently, OSHA's exemption of Because Congress did not anticipate
employers must initiate certain .' theconslruction industry was . publication of OSHA's proposed
compliance actiyities. In instances ,. challenged in litigation involving the. comprehensive lead standard for the
where"employers can demonstrate that ., laadstandard for general industry. In.. construction industry before late spring
employee exposures are below 30 Ilg/m] responsEWo that challenge, the court .. of 1993 or publication of a final
as an 8-hour nVA, the employer is not upheld OSHA's decision. Although the standard before 1996 (House Report on
obligated to comply with most of the court declared that "OSHA would be·· H.R. 5730, pp. 14-15), Congress in
requirements in this interim final rule. shirking its statutory responsibilities if October 1992 passed Sections 1031 and

This interim finei rule is man?ated. it made no e~ort ~o protect workers in 1032 of Titie X of the Housing and
by. and issued under the excluslye the constructlon mdustry from lead Community Development Act of 1992
authority of. title X. subtitle C, Sections exposure··· .. the court accepted ("the Act:' Pub. L 102-550, signed by
1031 and 1032 Worker Protection. of OSHA's assurances at the time "!hat it . the President on October 28, 1992, 106
the Housing ~d Community will.take ~asonabl~p~mpt ~ep~' to Stat. 3924).
Development Act of 1992. fashion this protection, and mdicated In those sections, Congress included

.. . that "So long as it does so, OSHA has.· worker protection provisions expressly
DATES: TIus lI~tenm final standard shall met its duty:' "Nothing in the Act," the.' requirin& that:
become eff~tive JUDe.3: 1993. Start-up court said. "prevents the agency from (1) No later than 180 days after
?ates for vanous prOVISIOns are set forth exercising disaetlon in delaying· enactment (April 26, 1993), the
10 paragraph (r) of the standard specific standards according to the . Secretary of Labor must issue an interim
(§ 1926.62(r)). unique problems of specific . .. final lead standard covering the
FOR FURTl1EA INFORMATlON CONTACT: Mr. industries.··· .. (United Steelworkers. construction Industry.
Jllmes F. Foster. U.S. Department of ofAmerica v. Marshall, 647 F.2d 1189, (2) The standard must be as protective
Labor. Occupational Safety and Health 1310 (DC Cir. 1980).) lis the worker protection guidelines for
Administration. Office of Public Affairs, Since 1979, employers have been identification and abatement of lead-
room N-3647, 200 Constitution Avenue, required to comply with a PEL for lead based paint in public and Indian
NW.. Washington, DC 20210. Telephone in the construction industry that is four housing issued by the Departm~~t ~~./
(20212,...,5,. tim.. lhe PEL 10' goooW industry. Hon,;ng end Uroen DeVelnpme/

•
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regarding this burden estimate, or any
other aspect of this coliection of .
information, including suggestions for
reducing this burden, to the Office of
Information Management, Department
of Labor. room N-1301, 200
Constitution Avenue NW., Washington
DC, 20210: and to the Office of
Management and Budget, Paperwork
Reduction Project (Lead Interim Final
Rule), Washington. DC, 20503:

IX. Signatur!!

Signed at Washington. DC, this 26 day of
April. 1993. .
David C. Zeigler,
A::ting A!:sistant Secretary ojLaborfo~
O!:cupatiana/ Safety and Health.

Accordingly. 29 CFR pa.'11926 is
a;";lended as follows: ..

PART 1926-0CCUPATIONAL SAFETY
AND HEALTH STAND~.ROS

1. The authority citation for subpart D
of 29 CFR part 1926 is amended by

.adding the following:
Authority:' •• Seclion1926.52 issued

under sec. 1031 of the Housing and
Community Development Act of 1992 (scc.
1031. title X. 106 Stat. 3924 (42 U.S.c. 4853)).

2. By addir.g II new § 1926.62, with
Appendices A. B, C, and D to subpart
D to read as follows:

§ 1S26.62 Lead
(a) Scope. This section applies to all

construction work where an employee
may be occupationally exposed to lead.
All construction work excluded from
cov~rage in the general industry
standard for le&d by 29 CFR
1910.]025(a)(2) is covered by this
standard. Construction work is defined
as work for construction, alteration and!
or repair, including painting and
docorating. It includes but is not limited
to the following: -

(]) Dtlmolition or salvage of structures
where lead or materials containing
lead are present;

(2) RemovlIl or encapsulation of
materials containing lead;

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

(4) Installation of products containing
Itlad;

(5) Lead contamination/emergency
cleanup;

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

(7) Maintenance operations associated
with the construction activities

described in this paragraph.
(b) Definitions.
Action level means employee

. exposure, without regard to the use of
respirators, to an airborne concentration
of lead of 30 micrograms per cubic
meter of air (30 Jlg/m3) calculated as an
a-hour time-weighted average rrwA)..

Assistant Secretary means the
Assistant Secretary of Labor for
Occupational S!lfety and Health, U.S.
Department of Labor, or designee.

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

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

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

This section means this standard.
(c) Permissible exposure limit. (1) The

employer shall assura that no employee
is exposed to lead at concentrations
greater than fifty micrograms per cubic
meter of air' (50 Jlglm;) averaged over an
a-hour period.

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

Allowable employee exposure (in J.lg/
mJ)=400 divided by bou~ worked in the day.

(3) When respirators are used to limit
employee exposure as required under
paragraph (c) of this section and all the
requirements of paragraphs (e)(1) and 10
of this section have been mat, employee
exposure may be considered to be at the
level provided by the protection factor
of the respirator for those periods the
respirator is worn. Those p.eriods may
be averaged with exposure levels during
periods when rospirators are not worn
to determine the employee'S daily TWA
exposure. .

(d) Exposure assessment-(1J General.
(i) Each employer who has a workplace
or operation covered by this standard
shall initially determine if any
employee may be exposed to lead at or
above the action lovel.

lii) For the purposes of paragraph (d)
of this section, employee exposure is
that exposure whlch would occur if the
employee were not using a respirator.

(iii) With the exception of monitoring
under paragraph (d)(3), where

monitoring is required under this
section, the employer she.!l collect
personal samples representative of a full
shift including at least one sample for
each job classification in each work area
either for each shift or for the shift with
the hi~est e~osure level.

(iv) Full shin personal samples shall
be representative of the monitored
employee'S regular. daily exposure to
lead.

(2) Protection of employees during
assessment of exposure.

(i) With respect to the lelld related
tasks listed in paragrapb (d)(2)(i) of this
section, where lead is present. until the
employer performs an employee
exposure assessment as required in
paragraph (d) of this section and
documents that the employee
performing any of the listed tasks is not
exposed above the PEL. the employer
shall treat the employee as if the
employee were exposed above the PEL,
and not in excess of ten (10) times the
PEL, and shall implemeut employee
protective measures presc...ibed in
paragraph (d)(2)(v) of this section. The
tasks covered by this requirement aro:

(A) Where lead containing coatings or
paint are present: Manual demolition of

. 'structures (e.g, dry wa1l), manual
scraping, manual sanding. heat gun
applications, and power tool cleaning
with dust collection systems;

(B) Spray paintinEi with lead ·paint
(ii) In addItion, WIth regard to tasks

not listed in paragraph (d)(2)(ij, where
the employee has any reason to believe
thal an employee performing the task
may be exposed to lead in excess of the
PEL, until the employer performs an
employee exposure assessment as
required by paragraph (d) of this section
and documents that the employee's lead
exposure is not above the PEL the
employer shall treat tho flmployee as if
the employee were expcsed above the
PEL and shall implememt employee

. protective measures as prescribed in
parawaph (d)(2)(v) of this section.

(iii) With respect to the tasks listed in
paragraph (d)(2)(iii) of this section.
where lead is present. until the
employer performs an t1mployee
exposure assessment as required in
paragraph (d) of this section. and
documents that the employee .
performing any of the listed tasks is not
exposed in excess of 500 ~g/m3, the
employer shall treat the employee as if
the employee were exposed to lead in
excess of 500 ~g/m3 and shall
implement employee protective .
measures as prescribed in paragraph
(d)(2)(v) of this seetlon. Where the
employer does establish that the
employee is exposed to levels oflead
below 500 ~g/mJ. the employer may
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provide the exposed employee with L~e

appropriate respirator prescribed for
such use at such lower exposures, in
accordance with Table 1 of this section.
The tasXs covered by this requirement
are:

(A) Using lead containing mortar; lead
burning

(B) Where lead contcinh"lg coatings or
paint are present: rivet busting; power
tDol cleaning without dust collection
systems: cleanup activi!ies whare dry
expendable abrasives are used; and
abrasive blasting enclosure mDvement
and removal. .

(iv) With respect to the t!i.ils listed in
paragraph (d)(2)(iv) Df this section,
where lead is present, until the
employer performs an employee
exposure assessment as required in
paragraph (d) of this section and
documents L;at the employee
performirig any of the listed tasks is not

. exposed to lead in excess of 2.500 v.gl
m3 (50)J>EL). th:J err.ployer shall treat
the employee as if the employae were
exposad to lead in excess of 2.500 v.gl

. m3 and shall impleme:1t employee
protective measures as prescribed in
paragraph (d)(2)(v) of this section.
Where the employer doas establish that
the employee is expoSdd to levels of
lead below 2.500 l4g!m3, the employer
may provide the expostld empioyee with
the appropriate respirator prescribed fDr
use at such lower exposures. in
accDrdance with Table I of this section.
Interim protection as described in this
paragaraph is required where lead
containing coatings or paint are present
0:1 structures when performing:

(A) Abrasi \'6 blasting,
(3) Welding,
(C) Cutting, and
(D) Torch burning.
(v) Until the employer performs an

employee exposure assessment..a.s.
required under paragraph (e) of this
section and detormines actual employee
exposure, the employer shall provide to
employees performing the tasks
described in para~raphs (d)(2)(i).
(d)(2)(ii), (d)(2)(iii). and (d)(2)(iv) of this
section with interim protection as
follDws:

(.'\) Appropriate respiratory protection
in accordance with paragraph (0 of this
section.

(B) Appropriate personal protective
clDthing and equipment in accordance
will! paragraph (g) of this section.

(C) Change areas in accordance with
paragraph (i)(2) of this section.

(0) Hand washing facilities in
<::cordance with paragrsph (i)(5) of this
s~(:tion..

(El BiolDgicalmonitoring in
:tc.'"mdmce with paragraph (j)(1)(i) of
!i,;3 saction, tD consist of blood

&p.mpHng and analysis for lead and zinc
protopo~hyrinlevels,8!ld

(F) TraIning as required under
paragraph (l)(l)(i) of this section
regarding 29 CFR 1926.59. Hazard
Communication; training as required
under paragraph (l)(2)(ii)(C) of this
section, regarding usa of respirators; and
training in accordance with 29 CFR
1926.21. Safe~ training and education.

(3) Basis ofmitial determination. (i)
Except as provided under paragraphs
(d){3j(iii) and (d)(3)(iv) of this section
the employer shall monitor employee
exposures and shall base initial
determinations on the employee
exposure monitoring results and any of
tho following, relevant considerations:

(AI Any information, observations, or
calculations which would indicate
employee exposure to lead:

(E) Any previous meesurements of
airbDrne leed: and

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

(ii) Monitoring for L'le initial
determinatiDn where performed may be
limited to a representative sample of the
expDsed employees who the employer
reasonably believes are exposed to the
great6St airborne concentrations of lead
in the workplace. .

(iii) Where the employer has
previously monitored for lead
exposures; and the data were obtained
within the past 12 months during work
Dperations conducted undAr workplace
conditions clossly resembling the
processes, type of material, .control
methods, work practices, and

. environmental conditiD:ls used and
prevailing in the employer's curront
operations, the employer may rely on
such earlier monitoring results to satisfy
L1.e requirements of paragraphs (d)(3)(i)
and (d)(6) of this section if the sampling
and anelytical methods meet the
accuracy and confidence levels Df
paragraph (d)(10) of this section.

(iv) Where the employer has ubjective
data, demonstrating that a particular
product or material containing lead or a
specific process, operation or activity
involving lead cannot result in
employee expDsure to lead at or above
.the action level during proclJ~sing, use.
or handling, the employer m!ly rely
upon such data instead of implementing
initial mDnitoring.

(A) The employer shall establish and
maintain an accurate record
documenting the neture and relevancy
of objective data as specified in
paragraph (n)(4) of this section, where
used in assessing employee expDsure in
lieu of exposure monitoring.

(B) Objective data, !is described in
paragraph (d)(3)(iv) of this section, is

not permitted to be used fer exposure
assessment in connection with
paragraph (d)(2) of this section.

(4) Positive initial determination and
initial monitoring.

(i) Where a determination cDnducted
under paragraphs (d) (I), (2) and (3) of
this section shows the possibility Df any
employee exposure at or abDve L>te
action level the employer shall cDnduct
monitDring which is representative of
the exposure for each emplDyee in the
workplace who is exposed to load,

(ii) Where the emp10yer has
previously monitored fDr lead exposure,
and the data were obtained within the
past 12 months during work DporatiDns
conducted under workplace conditions
closely resembling the processes, type Df
material. control methods, work
practices, and environmental conditions
used and prevailing in the employer's
current opeutions, the employer may
rely on such earlier monitDring results
to satisfy the requireII.lents of paragraph
(d)(4)(i) of this section if the sempling
and analytical methods meet L1.e
accuracy and confidence levills of
paragreph (d)(10) of this secti:m:

(5) Negati~'e initid determin:l~ion.

Where a determination, conducted
under paragraphs (d) (1). (2). a.,d (3) of
this section is made that no emplDyee is
exposed to airborne concentr!ltions of
lead at or above the action levei the
employer shall make a ....'fitten rQcord of
such determination. The record shall
include at least L~e informatiDn
specified in paragraph (d)(3)(i) of this
section and shall also include the date
of determination, location within the
worksite, and the name and social
security number of each employee
monitored.

(6) Frequency. (i) If the initial
determination reveals smployee
exposure to be below the action level
further exposure determinatiDn need not
ba repeated except as otherwise
provided in paragraph (d)(7) Df this
sectiDn.

(ii) If the initial determination or
subsequent determination reveals
employee exposure to be at Dr above the
action level but at or below the PEL the
employer shall perform monitoring in
accordance with this paragraph at least
every 6 months. The employer shall
continue monitoring at the required
frequency until at least two consocutive
measurements, taken at least 7 days
apart, are below the action level ot
which time the employer may
discontinue monitoring for that
employee except as otherwise prDvided
in paragraph (d)(7) of this section.

(iii) If the initial determination reveals
that employee exposure is above ~he

PEL the employer shall perfDrm
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monitoring qUBrterly. Toe empl;)}-er
shall cor-tince monitoring at ths
rtlgwred Ir~U9DCY until at least two
consecutive measurements. t.a.i:en at
leest 7 days apart, are at or below the
PEL but at or above the action level at
which time the employer shall repeat
monitoring Cor that employee at the
frequency specified in paragraph
(";)(b)(ii~ of this section, except as
otherwiSt'l provided in paragrap~ (d)(7)
of this section. The eIl.!ployer shall
conti:'l:.Je monitoring at the requ~red

frequt:nc)' until at least two consecutive
nii:l.:.surllments, taKen at ledst 7 days
a'Jart. are below the action leve: at
"':'hich time the employer may
:'i1'cGI~tinuemonitoring for iliat
t,rnployee except as otbsrwise prcvided
i•• par!!grsph (d)(7) of this sectiun.

(7) Add;tional exposure assersments.
~'.:nen2·,;er tb£re hss besn a chal':ge of
~J;;iFnent.process, control. pc•.,cnnel
i:[ a new task. has buen initiated that
may rasu!t in additional employaes
t('in~ p.xFosed to laad at or above the
r.::~ion le'/el or may result in employees
f.1ree~y expos'3d at or above the action
!~ ...!)i being exposed above the FEL, the

."rr:pJoj'er shall conduct additio:1al .
TTlonitoring in accordance with this
piirap13ph ..

(OJ Err.pJoyee notification. (i) \\'ithin 5
·.... ·..irKing days after completion of the
e;.:po>Um assessment the employer shall
TJO:.j ;:; each flmployee in writip.!, of th.e
r,>;;u!ts which ~present that employee's
exposure.

(ii,l \Vhenever the resLllts indi.:::ate that
fue represen~ati\'e er:lpioyee exl-'csure.
v;iL'lout regard to respirators., is at or
ateve the PEL C:!tl employer Well
L.clude in the written notice a !:tatement
U... at tha employees exposure WES at or
cbove that le\'el811d a dp.scriptLn of the
c:~rr-=:,i""!l 3tton l3,:en cr to be !alen to
reduc": oxp·)SW'E to below that ieveL

(9; ."kcumr.y ofmeasurement. The
employt:r shall use a method of
mc.nitoring and analysis which has an
accuracy (to a confidence level of 95%)
oi no: less than plus or minus 23
pp.rcollt for airborne concentrations of
load p.qualto or greater than 30~g/m3.

(e) Methods otcompliance (l)
Engineering and work practice controls.

. The llmployer sholl implement
engineering and work pmctice controls,
including administrative controls, to
f9duce and maintain employee exposure
to lead to or below the permissible
exposure limit to the extent tha~ such
controls are feasible. Wherever all
feasible engineering and work practices
controls that can be instituted are nol
sufficient to reduce employee WcpOsure
to or below the permissible exposure
li.:nit presaibed in paragraph (e) of this
section, the employer shall nonetheless

use them to reduce employee exposure
to the lowest feasibitl level and sball
supplement them by the use of
respirator}' protection that complies
with the requirements of paragreph <0 of
this section.

(2) Compliance prcgJ"tlm. (n Prior to
COrnIDencament of the job each
effiployer shall establish and implement
a writteo compliance program to
adtieve compliance with paragraph (c)
of this section.

{ii) Written plans for these
compliance programs shall include at
least the following:

(A) A deS9iption of each 8cthity in
which lead is emitted; e.g. equipment
US".ld. material involved. contro~s in
place. crew size, employee job
responsibilities, operating procedures
and maintenance practices;

(B) A doscription of the specific
~6ens that will be employed to achieve
cO::lplia.,ce and, where engineering
cont.""Ols are requir&d engineering plans
and studies used to determine methods
selacted for controlling exposure to
lead;

ee) A report of the technology
considered in meeting the PEL;

(0) Air :noni~Qringdata which
dOCUIr.onts the source of lead emissions;

(E) A detailed schedule for
implementation of the program.
including dOCWIientation such as copies
of pm'chase orders fOJ equipment.
constructiO!l contracts, etc.;

(F) A work practice program which
i.ucl~des items required under
paragraphs {g). (h) and (i) of this soction
a.:.ld incorporates other relevant work
practices such as those specified in
pF.ragraph (e)(5) ofthis section;

(G) An administrati"e control
sch8dule requifed by paragraph {e)(4) of
this section, if applicable;

(H) A description of arrangem!!nts
made among contractors on mu!ti­
contractor sites with respect to
informing affected employees of
potential exposure to lead and with
respect to responsibility for compliance
with this section as set-forth in
§ 1926.16.

1Il Other reievant information.
(iii) The compliance program shall

prO\'ida for frequent and regular
inspections of job.-sites, materials. and
equipment to be made by a competent
p':lfSon.

(iv) Writte=1 programs shall be
submitted upon Jeqliast to any affected
employoo or lluthorized employee
representatives. to the Assistant .
StlCretary and the Director, and shell be
available attha worwte for
examinatiDll and copying by the
Assistant Secretary and the Director.

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

(3) Mechanical ventilation. When
v!U~tilation is used to conlrollead
exposure. the employer shall evaluate
the mechanical performance of ilie
system in controlling exposure as
neC8SSBrj to maintain its efftlCtJveness.

(4) Adminis+.rotive controls. If
administrative controls are used as a
means ofreduci.Iig employees TWA
exposure to lead, the employer shall
establish end implement a job rotation
schedule which includes:

(i) Name or identification number of
ea::b affected employee;

(ii) Duration and exposure levels at
each job or work station where euch

. affected employee is located; and
(iii) Any other information which may

be useful in assessing the reliability of
adminismtive controls to reduce
exposure to lead.
. {5) The employer shall ensure that. to
the extent relevant. employees follow
good work practices such as described
in Appendix B of this section.

en RespiratoIJ' protection-{1)
Genernl. Where the use of respirators is
required under this section the
employer shall provide, at no cost to the
employee. and assure the use of
respimtors which comply with the
requirements ofthis paragraph.
Respirators shall be used in the' '.
following circumstances: .

(i) Whenever an employee's exposure
to lead exceeds the FEL;

Oi) In work situatiof.s in which
engineering controls and work practices
are Dol sufficient to reduce exposures to
or below the PEL;

(iii) Whenever an employee requests a
respirator; and

(iv) An interim protection for
employecs perfonning tasks as specified
in paragraph (d)(2) of this section.

(2) Respirator selection. (i) Where
respirators are used under this seC-Jon
the employer shaH select the .
appropriate respirator or combination of
respirators from Table I below.

(ii) Tho employor shall provide a
powered, air-purifying respirator in lieu
of the respirator specified in Table I
whenever:

(A) An employee chooses to use this
type of respirator; and (B) This
respirator wilfprovide adequate
protection to the employee.

(iii) The employer shall select
respirators from among those apprnved
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 provisions of
30 CFR part 11.
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TABLE I.-RESPIRATORY PRoTECTION
FOR lEAD AEROSOLS

•

of respirators, where employees ara
exposed to lead compounds which may
cause skin or eye irritation (e.g. lead
arsenate, lead azide), and 88 interim
protection for employees performing
tasks as specified in paragraph (d)(2) of
this section, the employer shall provide
at no cost to the employee and assure
that the employee uses appropriate
protective work clothing and equipment
that prevents contamination of the
employee and the employee's' garments
such 88, but not limited to:

(i) Coveralls or similar full-body work
clothing:

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

(iii) Face shields, vented goggles. or
other appropriate protective equipment
which complies with § 1910.133 of this
chapter.

(2) Cleaning and replacement. (n The
employer shall provide the protective
clothing required in paragraph (g)(1) of
this section in a clean and dry condition
at least weekly, and daily to employees
whose exposure levels without regard to
a respirator ara over 200 ~g/m3 of lead
as an 8-hourTWA.

(ii) The employer shall provide for the
cleaning. laundering, and disposal of .
protective clothing and equipment
required by paragraph (g)(1) of this
section.

(iii) The employer shall repair or
replace required protective clothing and
equipment 88 needed to maintain their
effectiveness.

(iv) 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 paragraph (i)(2) of this .
section.

(v) The employer shall assure that
contaminated protective clothing which

..,. is to be cleaned, laundered. or disposed
of, is placed in a closed container in the
change area which prevents dispersion
of lead outside the contalner.

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

(vii) The employer shall assure that
the containers of contaminated
protective clothing and equipment
required by paragraph (g)(2)(v) of this
section are labelled as follows:

Caution: Clothing contaminated with lead.
Do not remove dust by blowing or shaking.
DIspose of lead contaminated wash water in
accordance with applicable local; state. or
federal regulations.

(viii) The employer shall prohibit the
removal of lead from protective clothing
or equipment by blowing. shaking, or

RequIred respirator'

• Full facepIec:e
SCBA operated In
preasure demand
or other poaJtIYe-

,Pressure mode.

Airborne conc:entra­
tIon of lead or c0ndi­

tion of use

TABLE I.-RESPIRATORY PROTECTION
FOR lEAD AEROSOLS-Continued

Greater than 100.000
~unknown
concentration, or
tire flghtlng.

, Resplrators speclfIed tor higher
concentrations can be used at lower
concentrations of lead.

2 Full tacepIec:e Is required If the lead
aerosoIa cause eye or skin Irrt1ation at the use
concentraIlons.

3 A high efficiency particulate Mer (HEPA)
means a tllter that Is 99.97 percent efficient
against partlct81 of 0.3 micttln size or larger.

(3) Respirator usage. en The employer
shall assure that the respirator issued to
the employee exhibits minimum
facepieca leakage and that the respirator
is fitted properly.

(ii) Employers shall perform either
quantitative or qualitative face fit 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 for testing the fit of half­
mask respirators where they ara
permitted to be worn, and shall be
conducted in acx:ordance with appendix
D of this section. The tests shall be used
to select facepieces that provide the
required protection 88 prescribed in
TableL

(iii) Ifan 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
paragraph U)(3)(i)(B) of this'section to
detarmine whether the employee can
wear a respirator while performing the
required duty.

(4) Respirator program. (i) The
employer shall institute a respiratory
protection program in acx:ordance with
29 CFR1910.134 (b), (d), (e) and (t).

(ii) The employer shall permit each
employee who uses a filter respirator to
change the filter elements whenever an
incre888 in breathing resistance is
detected and shall maint~ an adequate
supply of filter elements·for this
purpose.

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

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

RequIred respirator'

• 1Ar mask air purtfy­
Ing respirator wIttl
high efficiency til­
tens.2. 3

• 'AI mask supplied
air respirator oper­
ated In demand
(negative pressure)
mode.

• Loose fttIIng hood
or helmet powered
air purifying res­
pirator with high et­
lIcIency filters.3

• Hood or helmet
supplied air res­
pirator operated In
a contInuous-fIow
mode a.g., type
CE abrasive blast­
Ing respirators 0p­
erated In a continu­
ous-ftow mode.

• FuD faceplece air
purifying respirator
with high efficiency
llItera.3

• TIght fitting pow­
ered air purifying
respirator with high
efficiency flhers.3

• Full faceplece sup­
plied alr respirator
operated In de­
mand mode.

• 'h mask or full
facepIece supplied
air respirator oper­
ated In a continu­
ous-flow mode.

• Full facepIece self­
contained breathing
apparatus (SCBA)
operated In de­
mand mode.

• 'h mask supplied
air respirator oper-
ated In pressure
demand or other ,
posItive-pressure
mode.

• FuR faceplece sup­
plied air respirator
operated In pres­
aure demand or
other posItive-pre&­
sure moda a.g.,
type CE abrasive
bIas11ng respirators
operated In a posi­
tlve-pressure
mode.

Airborne c:oncentra­
tion of lead or c0ndi­

tion of use

Not In excess of
100.000 j.l1Vm 3•

...;~ •. - •..~'-..:.. .

Not In excess Of
50,000 j.l1¥Jn3.

Not In excess of
2.500 j.lglm3.
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any other means which disperses lead
into the air.

(h) Housekeeping-{l) All surfaces
shall be maintained as free as
'practicable of aocumulations of lead.

(2) Clean-up of floors and other
surfaces where lead accumulates shall
wherever possible. be cleaned by
\'acuuming or other methods that
minimize the likelihood of lead
becoming airborne.

(3) Shoveling. dry or wet sweeping.
and brushing may be used only where
vacuuming or other equally effuct:ive
methods h8ve b8en tried and found not
to be effective.

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

(5) Compressed air shall not be used
to remove lead from any surface unless
the compf9SSed air is used in
conjunction with a ventilation system
designed to capture the airborne dust
created by the compressed air.

(i) HygJene facilities and practices. (1)
The employer shall assure that in areas
where employees are exposed to lead
above the PEL without regard to the use
of respirators. food or beverage is not
present or consumed, tobacco products
anl not present or used. and cosmetics
are not applied.

(2) Change areas. (i) The employer
snail provide clean change areas for '
employees whose airbornee~ to
lead is above the PEL. and as interim
protection.for employees performing
tasks as specified in paragraph (d)(2) of
this section., without regard to the use of

.resp'irators.
(Ii) The employer shallasSUT8 that

change areas are equipped with separate
storage facilities for protective work
clothing and equipment and for street
clothes which prevent cross- .
contamination.

(iii) The employer shall assure that ,
employees do not leave the workplace
wearing any protective clothing or
equipment that is required to be "'om
during the work shift. ' .

(3J Showers. (iJ The employer shan
provide shower facilities. where
fuasible, fur use by ilmployees whose
airborne exposure to lead is above the
PEL.

(ii) The employer shall'assum. where
shower facilities are available. that
employees shower at the end of the
work shift and shall provide an
adequate supply of cleansing agents and
towels for use by' affected employees.

(4) Eatingfao/roes. (i) The employer
shall provide lunchroom facilities or
e&ting areas for employees whose
airborne exposure to lead is above the

PEL. without regard to the use of
respirators.

(ii) The employer shall assure that
lunchroom facilities or eating ere6B ereas free as practicable from leed
contamination and are readily
accessible to employees. '

(iii) The employer ahall85SW'8 that
employees whose airborne exposure to ,
lead is above the PEL. without regard to
the U88 of a respirator. wash their bands
and face prior to eating. drinking,
smoking or applying cosmetics.

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

(5) Hand washing/aei/mes. (i) The
employer shall provide adequate
handwashing facilities for use by
employees exposed to lead in
accordance with 29CFR 1926.51(0.

(ii) Where showers are not provided
the employer shall assure that
employees wash their hands and face at .
the end of the work-shift.

(j) Medial] surveilJance--{l) General.
(i) The employer shall make available
initial medical surveillance to
employees occUpationally exposed on

, any day to lead at or above the acticin
level. Initial medical surveillance
consists of biological monitoring in the
form of blood sampling and analysis for
lead and zinc protoporphyrin levels.

(ii) The employer shall institute 'a
medical surveillance program in
accordance with paragraphs (j)(2) and
0)(3) of this section for all employees
who are or mey be expOsed by the
employer at or above the action level for
more than 30 days in any cOnsecutive
12 months;

(iii) The employer shall assure that all
medical examinations a:ld procedures
are perfanned by or under the
supervision of a licensed physician.

'(iv) The employer shall malee
.available the required medical
surveillance including multiple
physician review under paragreph ,
(j)(3)(iiij without cost to employees and
at a reasonable time and place. '
, (2) Biological ~.onitDring-{i)B/ood

lead and ZPPlevel sampling and
analysis. The employer shall make
available biological monitoring in the
form of blood sampling and analysis for
lead and zinc protoporphyrin levels to
each employee covered under .
paragraph' (j)(l)(i) and (ii) of this
section on the following schedule:

(AI For eAch employee covered under
paragraph (j)(I)(ii) of this section. at

least every 2 months for the first 6
months and every 6 months thereafter;

(B) For each employee covered under
paragraphs W(I) (i) or (ii) of this section
whose last blood sampling and analysis
indicated a blood lead leyel at or above
40 ~d1. at leest every two months. This
frequency shall continue until two
consecutive blood samples and analyses
indicate a blood lead lovel below 40~
dl; and

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

(ii) Follow.up blood sampflng tests.
Whenever the results of a blood lead
level test indicate that an employee's
blood lead level exceeds the numerical
criterion for medical removal under
paragraph (k){1}(i) of this section. the
employer shall provide B second
(follow-up) blood sampling test ~thin
two weeks after the employer receives
the results of the first blood sampling
test.

(iii) Accuracy ofblood lead It!llel
sampling and analysis. Blood lead level
sampling and analysis provided
pursuant to this section shall have an
accuracy (to a confidence level of 95
peramt) within plus or minus 15

. percent or 6 J1g1dl. whichever is greater,
and shall be conducted by a laboratory
approved by OSHA.

(iv) Employee notification. (A) Within
five working days after the receipt of
biological monitoring results. the
employer shall notify each employee in
writing of his or har blood lead level;
and

(B) the employer shall notify each
employee whose blood lead level
exceeds 40 J.I8Idl that the standard
requires temporary medical removal
with Medical Removal Protection
benefits when an employee's blood Hll!d
level exceeds the numerical criterion for
medical removal under paragrapb
(k)(I)(i) of this section.

(3) Medical examinations and
consultations:--{i) Frequency. The
employer shall make avoiiable medical
examinations and consultations to each '
employee covered under paragraph
(j)(l)(ii) of this section on the following
schedule:

(A) At least annually for each
employee for whom a blood sampling
test conducted at any time during the
preceding 12 months indicated a blood
lead level at or above 40 pg/dl;

(B) As soon as poSsible, upon
notification by an employee either that
the employee has developed signs or
symptoms commonly associated with
leed intoxication. that the employee
dosires medical advice concerning the
effects of current or past exposure to



, 26632 Federal Register I Vol. 58, No. 84 I Tuesday, May 4, 1993 I Rules and Regul~tions -
, lead on the employee's abilitj to, .

proaeate a healthy child, that the
employee is pregnant, or that the
employee haa demonstrated difficulty in
breathing during li,re.sp'irator fitting test
or during use: and :. ' .' "., '

(C) As medically appropriate for each
employee either removed from exposure
to lead due to a risk of suStaining
material impairment to health, or
otherwise limited p'\iiSUant to a final
medical determination."

(ii) Content. Theconte~t of medical
examinations inadeavailable pursuant
to paragraph m(3)(i)(BHC) of this
section shall be determined by an
examining physician and, if requested
by an employee, shall include' ,
pregnancy testing or laboratory
evaluation of maIe fertility. Medical
examinations made available pursuant
to paragraph (j)(3)(i)(A) of this section
shall include the following elements:

(A) A detailed work history and a
medical history, with particular
attention to past lead exposure
(occupational and non-occupational),
personal habits (smoking, hygiene), and
past gastrointestinal, hematologic, renal.
cardiovascuJar, reproductive and
neurologiCal p~oblems:; .

, ,,(I!).A thorough physical examination.
with particular attention to teeth, gums,
heInatologic, gastroiritestinal, renal, '
cardiovascular, and neurological ,
systems. Pulmonary status should~
evaluated if respiratory protection will .
betised: .. .

, ,,' (C) A blood pressure measurement:
(0) A blood sample and analysis

which determines: '
(1) Blood lead level;
(2) Hemoglobin and hematocrit

determinations, 'red cell indices, and
examination of peripheral smear '
morphology: ' ." "

(3) Zinc protoporphyrin; .'
(4) Blood urea nitrogen; and,
(5) Serum creatinine: .
(E) A routine urinalysis with

microscopic examination; and
(F) Any laboratory or other test

relevant to lead exposure which the
examining physician deems necessary ,
by sound medi,cal practice. ,

(iii) Multiple physician review
mechaniSm. (A) U the employer selects
the initial physician who conducts any
medical examination or consultation
provided to an employee under this ..
section, the employee may designate a '
second physician:' ,

(1) To review any findings, , "
determinations or recommendations of
the initial physician; and '

(2) To conduct such examinations,
consultations. and laboratory tests as the

, second physician deems necessary to
.' facilitate this review.

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

(1) The employee infoImi.ng the
employer that he or she intends to seek
a second medical opinion, and

(2) The employee initiating steps to
make an appointment with a second
ph,Xsician. '

(C) U 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.

(D) If the two physicians have been
unable to quickly resolve their'
disagreement, then the employer and
the employee through their respective
physicians shall designate a third ' .
physician:....',

(1) To review any findings, '
determinations or recommendations of
the prior physicians; and " . '

(2) To conduct such' examinations,
consultations, laboratory tests and ,
discussions with the prior physicians as
the third physician deems necessary to
resolve the disagreement of the prior
physicians. " : ,

(E) The employer shall act consistent
with the findings, determinations and
recommendations of the third
physician, unless the employer and the
employee reach en agreement which is
otherwise consistent with the ,
recommendations of at least one of the
three physicians..' "

(iv) Infonnation provided to
examining and consulting physicians.
(A) The employer shall provjde aD
initial physici8J.1 conducting a medical
examination Of consultation under this
section with the following information:

(1) A copy of this regul~tionfor lead
including all Appendices; . , '

(2) A description of the affected
employee's duties as they relate to the '
employee's exposure:' ' ,

(3) The employee's exposure level or
anticipated exposure level to lead and to
any other toxic substance (if appliCable):

(4) A description of any personal . ,
protective equipment used or to be
used' ' ',' .' ,

(5)'Prior blood lead determinations:
and

(6) All prior written medical opinions
concerning the employee in the
employer's possession or,control.

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

(v) Written medical opinions. (A) The
employer shall obtain and furnish the
employee with a copy of a written
medical opinion from each examining
or consulting physician which contains
only the following information:

(1) The physician'S opinion as to
whether the employee has any detected
medical condition which would place
the employee at increased risk of
material impairment of the employee's
health from exposure to lead:

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

(3) Any recommended limitation
upon the employee's use of respirators,
including a determination of whether
the employee can wear a powered air
purifying respirator if a physician '
determines that the employee cimnot
wear a negative pressure respirator; and

(4) The results of the blood lead
determinations. ' .,

(B) The employer shall instruct each
examining and Consulting physician to:

(1) Not reveal either in ilie written
opinion or orally, or in any other means
of communication with the employer,
findings, including laboratory results, or
diagnoses unrelated to an employee's
occupational exposure to lead; and

(2) Advise the e'mployee of any
medical condition, occupati~nalor
nonoccupational. which dictates further
medical examination or treatment.

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

(4) C/ieJation. (i) The employer shall,
assure that any person whom he retains,
employs, supervises or controls does not
engage in prophylactic chelation of any
emp'loyee at any time~' .

hi) If therapeutic or diagnostic
chelation is to be Performed by any
person in paragraph (j)(4)(i) of this
section, the employer shall assure that
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it be done under the supervision of a
licensed physician in a clinical setting
with thorough and appropriate medical
monitoring and that the employee is
notified in writing prior to its
occurrence.

(X) Medical removal protection-{l)
Temporary medical removal and return
ofan employee-{i) Temporary removal
clue to elevated blood lead leveJ.The
employer shall remove an employee
from work having an exposure to lead
at or above the action level on each
occasion that a periodic 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 ~g1dl: and, .

(ii) Temporary removal due to a final
medical determination. (A) The
employer shall remove an employee
from work having an exposure to lead
at or above the action level on each
occasion that a final medical
determination results in a medical
finding, determination, or opinion that
the employee has a detected medical
condition which plaCes the employee at
increased risk of material impairment to
health from exposure to lead.

(B) For the purposes of this section,
the phrase "final medical
determination" means the written
medical opinion on the employees'
health status by the examining
physician or, where relevant, the
outcome of the multiple physician
review mechanism or alternate medical
determination mechanism used
pursuant to the medical surveillance
provisions of this section.

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

(iii) Return of the employee to former
job status. (A) The employer shall return
an employee to his or her former job
status:

(l) For an employee remo~ed due to
a blood lead level at orabov8 50 ~gldl

when two consecutive blood sampling
tests indicate that the employee's blood
lead level is at or below 40 ~gldl; .

(2) For an employee removed due to
a final medical determination, when a
subsequent final medical determination
results in a medical finding,
determination, or opinion that the
employee no longer has a detected
medical condition which places the .
employee at increased risk of material
impairment to health from exposure to
lead. ,

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

(iv) Removal of other employee
spedal protective measure or
limitations. The employer shall remove
any limitations placed on an employee
or end lillY special protective measures
provided to an employee pursuant to a
final medical determination when 8
subsequent final medical determination
indicates that the limitations or special
protective measures are no longer
n8C8st>ary.

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

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

(B) Return. The employer may return
the employee to his or her former job
status, end any special protective
measures provided to the employee, and
remove any limitations placed upon the
employee, consistent with the medical

. findings, determinations, or
recommendations of any of the
physicians who have reviewed the
employee's health status, with two
exceptions.

U (1) the initial removal, special
protection, or limitation of the employee
resulted from a final medical
determination which differed from the
findings, determinations, or
recommendations of the initial
physician or;

(2) U the employee has been on
. removal status:!or the preceding
eighteen months due to an elevated
blood lead level, then the employer
shall await a final medical
determination.

(2) Medical removal protection
,benefi~i) Provision ofmedical
removal protection benefits. The
employer shall provide an employee up
to eighteen (18) months of medical

removal protection benefits on each
occasion that an employee is remo·.. tJd
from exposure to lead or otherwise
limited pursuant to this section.

(ii) Definition ofmedical removal
protection benefits. For the purpose~ of
this section, the requirement that an ,
employer provide medical removal
protection benefits means that, as long
as the job the employee was removed
from continues, the employer shall
maintain the total normal earnings,
seniority and other employment rights
and benefits of an employee, including
the employee's right to his or her former
job status 8S though the employee had
Dot been medically removed from the
employee's job or otherwise medically
limited.

(iii) Follow-up medical survejJ}ance
during the period ofemployee removal
or limitation. During the period of time
that an employee is medically removed
from his or her job or otherwise
medically limited, the employer may
condition the provision of medical
removal protection benefits upon the
employee's participation in follow-up
medical surveillance made available
pursuant to this Section.

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

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

(vi) Voluntary removal or restriction
ofan employee. Where an employer,
although not required by this section to
do so, removes ,an employee from
exposure to lead or otherwise places
limitations on an employee due to the
effects of lead exposure on the
employee's medical condition, the
employer shall provide medical removal
protection benefits to the employee
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equal to that required by Paragraph
(kHZ) (i) and (ii) of this section.

(1) Employee information and
training--{l) General (i) The employer
shall communicate information
concerning lead hazards according to
the requirements of OSHA's Hazard
Communication Standard for the

, construction industry. 29 CFR 1926.59,
including but not limited to the
requirements concerning warning signs
and'labels, material safety dala sheets
(MSDS), and employee information and
training. In addition, employers shall
comply with the followir.g
re9uirements:

Iii) For all employees who are subject
to exposure to lead at or above the
aclion level on any day or who are
subject to exposure to lead compounds
which may cause skin or eye irritation
(e.g. lead arsenate. lead azid~), the
employer shall proVide a training
progrem in accordance with paragraph
(\)(2) of this section and assure
employee participation.

(tiij 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 requirement,
whichever comes last.

liv) The employer shell also provide
the training program at least annually
for each employee who is subjact to lead
exposure at or above the action lovel on
anv day.

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

[i) The content of this standard and its
appendices; ,

lii) The specific nature of the
operations which could result in
exposure to lead above the action level;

liii) The purpose, proper selection,
fitting, use, and limitations of
rilspirators;

liv) The purpose end a description of
the medical surveillance program, and
the medical removal protection program
including information concerning the
advorse health effects associated with
excessive exposure to lead (with
particular attention to the adverse
reproductive effects on both males and
females and hnzards to the fetus and
additional precautions for employees'
who are prl:lgnant); .. ,

(v) The engineering controls and work
practices associated with the employee's
job assignment includingtraining of
employees to follow relevant good work.
practices described in AppendiX B of
L'J.is section;

(vi) The contents of Bny compliance
plan in effect;

(vii) Instructions to employees that
::::eiating agents should not routinely be
llsed to remove lead from their bodies

and should not be used at all except
under the direction of a licensed
physician; and

(viii) The employee's right of access to
records under 29 CFR 1910.20.

(3) Ac=ess to information and training
materials. (i) The employer shall make
readily available to all affected
employees a copy of this standard 'and
ils appendices.

(ii) The employer shall provide. upon
request. all materials relating to the
employee information and training
program to affected employoos and their
designated representatives. and to the
Assistant Secretary and the Dir9ctor.

(m) Signs--{l) General. (i) The
employer may use signs required by
other statutes, regulations or ordinances
in addition to, or in combination with.
signs required by this paragraph,

(ii) The employer shall assure that no
statement appears on or near any sign
required by this paragraph which
contradicts or detracts from the meaning
of the required sign.

(2) Signs. (i) The employer shall post
the following warning signs in each
work. area where an employees exposure
to lead is above the PEL.
WARNING
LEAD WORK AREA
POISON
NO SMOKING OR EATING

(ii) The employer shall assure that
signs required by this paragraph are
illUI:linated and cleaned as necessary so
that the legend is readily visible.

(n) Recordkeeping-{l) Exposure
assessment. (i) The employer shall
establish and maintain an accurate
record of all monitoring and other data
used in conducting employee exposure
assessments as required in paragraph (d)
of this section.

(ii) Exposure monitoring records shall
,include:

(A) The date(s), number, duration,
location and results of each of the
samples taken if any, including a
description of the sampling procedure
usod to determine representative
employee exposure where applicable;

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

(C) The type of respiratory protective
devices worn, if any; ':.,

(D) Name, social security number, and
job classification of the employee
monitored and of all other employees
whose exposure the measurement is
intended to represent; and

(E) The environmental variables that
could affect the measurement of
employee exposure. ,

(iii) The employer shall maintain
monitoring and other exposure

assessment records in accordance with
the provisions of 29 CFR 1910.20.

(2) Medical surveillance. (i) The
employer shall establi:;h and maintain
an accurate record for each employ~e

subject to medical surveillance as '
required by paragraph (j) of this section.

(ii) This record shall include:
(A) The name, social security number,

and description of the duties of the
employee;

(B) A copy of the physician's written
opinions;

(C) Results of any airborne exposure
monitoring done on or for that employee
and provided to the physician; and

(D) Any employee medical complaints
related to exposure to lead.

(iii) The employer shall keep, or
assure that the examining physician
keeps, the following medicel records:

(A) A copy of the medical
examination results including medical
and work history required under
paragraph (j) of this section;

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

(C) A copy of the results of biological
monitoring.

(iv) The employer shall maintain or
assure that the physician maintains
medical records in accordance with the
provisions of 29 CFR 1910.20.

(3) Medical removals. (i) The
employer shall establish and maintain
an accurate record for each employee
removed from current exposure to lead
pursuant to paragraph (k) of this section.

(ii) Each record sball include:
(A) Tha name and social security

number of the employee;
(B) The date of each occasion that the

employee was removed from current
exposure to lead as well as the
corresponding date on which the
employee was returned to his or her
former job status;

(C) A brief explanation of how each
removal was or is being accomplished;
and

(D) A statement with respect to each
removal indicating whether or not the

, reason for the removal was an elevated
blood lead level.

(iii) 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 monitoring. (i)
For purposes of this section. objective
data are information demonstrating that
a particular product or material
containing lead or a specific process,
operation, or activity involving lead
cannot release dust or fumes in
concentrations at or above the action
level under any expected conditions of

•
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use. Objective data can be obtained from (il) Without interfering with the
an industry-wide study or from monitoring, observers shall be entitled
laboratory product test results from to:
manufacturers of lead containing (A) Receive an explanation of the
products or materials. The data the measurement procedures;
employer uses from an industry-wide (B) Observe all steps related to the
survey must be obtained under monitoring of lead performed at the
workplace conditions closely place of exposure; and
resembling the processes. types of (e) Recoro the results obtained or
material. control methods. work receive copies of the results when
practices and environmental conditions returned by the laboratory.
in the employer's current operations. (p) Effective date. This standard

(ii) The employer shall maintain the (§ 1926.62) shall become effective June
record ofthaobjective data relied upon ·3.1993.
for at least 3D years. (q) Appendices. The infonnation

(5) Availability. The employer shall contained in the appendices to this
make available upon request all records section is not intended by itself. to
required to be maintained by paragraph create any additional obligations not
(n) of this section to affected employees, otherwise imposed by this standard nor
f I d th . d' ed detract from any existing obligation.
onner emp oyees. an eU' 8Slgnat (r) Startup dates. (1) The requirements

representatives, and to the Assistant of paragraphs (c) through (0) of this
Secretary and the Director for
examination and copying. section, including administrative

controls and feasible work practice
(6) Transfer ofrecords. (i) Whenever controls, but not including engineering

the employer ceases to do business, the controls specified in paragraph (e)(l) of
successor employer shall receive and this section. shall be complied with as
retain all records required to be bl b I than
maintained by paragraph (n) of this soon as possi e. ut no ater 60
section. ,days from the effective date of this

(ii) Whenever the employer ceases to ~o;~sibleengineering controls
do business and there is no successor specified by paragraph (e)(1) of this
employer to receive and retain the . section shall be implemented as soon as
records required to be maintained.by possible, but no lliter than 120 days
this section for the prescibed period, from the effective date of this section.
these records shall be transmitted to the
Director. Appendix A to § 1twi.62-Sw.taDal ·Data

(iii) At the expiration of the retention Sheet for OccUpational Expo8W"ll to Lead
period for the records"required to be 1. Substance Identification
maintained by this section, the A. Substance: Pure lead (Pb) is a heavy
employer shall notify the Director at metal at room temperature and pressure and
least 3 months prior to the disposal of is a basic chemical element. It can combine
such records and shall transmit those with various other substances to fonn
records to the Director if requested numerous lead compounds.
within the period. B. Compounds cavered by the standard:

(iv) The employer shall also comply The word "lead" when used in this Interim
fmal standard means elemental lead, ell

with any additional requirements inorganic lead compounds and a class of
involving transfer flf records set forth in organic lead compounds called lead soaps.
29 CFR 1910.20(h). This standard doas not apply to other organic

(0) Observation ofmonitoring. (1) lead compounds.
Employee observation. The employer C. Uses: Exposure to lead occurs in several
shall provide affected employees or differant occupations In the construction
their designated representatives an industry, Including demolition or salvage of
opportunity to observe any monitoring structures where lead or lea~-eontaining
of employee exposure to hiad conducted materials are present; removal or
pursuant to paragraph (d) of this encapsulation of lead-eontaining materials.

new construction, alteration, repair, .or
section. renovation of structures that contain lead or

(2) Observation p.rocedures. (i).. materials contaIning lead; installation of
Whenever observation of the momtonng . products containing lead. In addllion, there
of employee exposure to lead requires are construction related activities where
entry into an area where the use of exposure to lead may occur. including
respirators, protective clothing or trans~rtation,disposal, sto~ge, or ..
equipment is required. the employer .containment of lead or matenals contaming
shall provide the observer with and lead o~ constru~lon slt~. and maintenance
assure the use of such respirators operat~onsaSSOClated wllh construction

. . . . . ,. actlvltles.
cl0tl:ing and eqwpment. and sha~l D. Permissible exposure: The pennlssible
reqUire the observer to comply WIth all exposure limit (PEL) set by the standard Is 50
other applicable safety and health micrograms of lead per cuhlc meter of air (50
procedures. I!g!m]), averaged over an a-hour workdey.

E. Action level: The iL:eriI:J final standard
establishes an action level of 30 micror,ams
of lead per cubic meter ohlr 130 wm I.
averaged over an 8-hour work.day. The action
level triggers several ancillary provisions of
the standard such as exposure monitoring.
medical sUrveillance. and training.

n. Health Hazard Data
A. Ways in which lead enters your body.

When ahsorbed into your body in cartain
doses, lead Is a toxic rnbstanca. The object
ofthlllead standard is to prevont absorption
of bannful quantities of lead. The standard is
intended to protect you DOt only from the
immediate toxic effects of lead. but also from
the serious toxic effects that may not become
apparent until years of exposure have passed.
Lead can be absorbed into your body by
inhalation (breathing) and ingestion (eating).
Lead (except for certain organic lead .
compounds not covered by the standard.
such as tetraethyllead) Is not absorbed
through your skin. When ll'ad Is scattered in
the air as a dust, fume respiratory tract.
Inhalation of airborne lead is geMrally the
most important source of occupational lead
absorption. You can also absorb lead through
your digestive system if lead g!3ts Into your
mouth and is swallowed. Uyou handle food.
cigarettes. chewing tobacco, or make-up
which have lead on them or handle them
with hands contaminated with lead, this will
contribute to ingestion. A significant portion
of the lead that you inhale or ingest gets into
your blood stream. Once in your blood
stream, lead is circulatod throughout your
body and stored in various orgnns and body
tissues. Some of this lead is quickly filtered
out of your body and eXC'8ted, but some
remains in the blood and other tissuos. As
exposure to lead continues. the amount
stored in your body will increase if you are
absorbing more lead thiuJ )'our 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-(l)
Short tenn (acute) overe..'Cposure. Lead is a
potent. systemic poison that serves no known
useful function onca absorbed by your body.
Taken in large enough doses. lead can kill
you inll matter of days. A condition affecting
the braID called a.tute encephalopathy may
arise which develops quickly to ·seizures,
coma, and death from cardiorespiratory
Bmlst. A short tenn dose of lead can lead to
acute encephalopathy. Short tenn
occupational exposures of this magnitude are
highly unusual, but notlmpossible. Similar
fonns of encephalopathy may. however, arise
from extended, chronic exposure to lower
doses of lead. There Is no shll1p dividing line
between rapidly developing acute effects of
lead, and chronic effects which take longer
to acquire. Lead adversely affects numerous
body systems, and causes fonns of health
impairment and disease which arise after
periods of exposUie as short as days or as
long as several years.

(2) Long-tenn (chronic) overexposure.
Chronic overexposure to lead may result in
severe damage to your blood-forming,
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nervous, urinary and reproductive systems.
Some common symptoms of chronic
overexposure include loss of appetite.
metallic taste in the mouth. anxiety.
constipation. nausoa, pallor. excessive
tiredness, weakness. insomnia. headache.
nervous irritability. muscle end joint pain or
soreness, fine tremors. numbness. dizziness,
hypllractivity and colic. In lead colic lhere
may be severe abdominal pilin. Damage to the
central nervous system in generalllLd the ­
hrain (encephalopathy) in particular is one of
the most severe forms of lead poisoning. The
mast severe. cften fatal, icrm of .
e::.cepha1opathy may be prP.Ulded by
vomiting. a feeling of dullness progressing to
cirow&iness and stupor, poor memory.
restlessness. in:itsbility. tremor, and
convulsi;JilS. It may arise suddenly with the
0;'l5ilt of seizures. followed by coma, and
dSJth. Thero is a tendency for muscular
wealnass to develop et the same time. This
weakness may progress to parelysis often
obsllrved as a characteristic "wrist drop" or
"foot drop" and is a manifestation of a
disease to the nervcus system cailed
peripheral neuropathy. Chronic overexposure
to load also rcs;.:l:s in kidney disease with
fe ...... if any. symptoms aFP=ing until
Hxlensive and most lii:.eiy permanent kidney
ua...nage has occurred. Routine laboretory
ttlsts :evG<l1 the presence of this kidcey
disease only after about two·thirds flf kidney
function is lost. When overt symptoms of
u:i;:aryAysf.mction arise. it is often too late
10 correct or prevent worsening conditions.
2nd progression to kidney dialysis or death
is pussible. Chronic overexposure to lead
impirs the reproductive systems of both
men and.women. Overexposure to lead.may
result in decreased sex drive, impotence and
5:srility in men. Lead can alter the stn:cture
of sperm cells raising the risk of birth defects.
There is evidence of miscarriage and .
stillbirth in women whose husbands were
EXpOSed to lead or who were exposed to lead
the:nselvl'S. Lead exposare also may result in
rlecreased fertility. and abnormal menstrual
cycles in women. ne course of pregnancy
may be adversely affected by exposure to
iI~ad since lead crossus the placental barrier
aoJ poses risks to developing fetuses.
C:.i!Gren born of parents either one of whom
were exposed to excess lead levols are more
!:kcly to have bi.-th defects. mental
retardation. behavicral disorders cr die
durir.g the Erst year of childhood.
Overexposure to lead also disrupts the blood­
fonning system resulting in decreased
hemoglobin (the substance in the blood that
carrios oxygen to the cells) and ultimately
im~~ia. Anemia is characterized by
·,,·camess. pallor and fatigability as a result
of decreased oxygen carrying r.apacity in the
Llood.

(3) Heaith protectio!l goals o/the standard.
!'revBntion of adverse h6alth effects for most
." orkers from 5xpoSure to lead througLout a
wor:'ing lifetime I"9<\uires that a worler's
hlood lead level (BLL, also expressed as PbB)
he rnair.L<tined at or below forty micrograms
:'t'r deciliter of whole blood (oW \1gIdl). The
:,;od lead levels of wcrkers (both male and
fOln?le workers) who intend to have children
.. ,:J'~ld be maintained helow 30 \1gIdlto
:::.n:mize ::dverse repr::lductive hoalth offects

to the parents and to the developing fetus.
The meallW"JtDent of your blood load level
(BLL) is the most useful indicator of the
amount of lead being absorbed by your body.
Blood lead levels are most often reported in
units of milligrams (mg) or micrograms (Jlg)
of lead II mg=l000 118) per 100 gruma (100g).
100 milliliters (100 mI) or deciliter (ell) of
blood. These three units are essentially the
same. Sometime BLLs are expressed in the
form of mg% or JLg%. This Is a shorther.d
notation for loog. 100 mI. or dL.·(References
to BLL measurements in this stmdard are
expressed in the form of.Jlgldl.)

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
absorption cf lead. not the effect that lead is
having on your body or the effects that past
lead exposure may have already caused. Past
research into lead-related diseases, however.
has focused heavily on associations between
BLLs and various diseases. As a result. your

.BLL is an important indicator of the
likelihood that you will gradually acquire a
lead-related health impairmont or disease.

Once your blood lead level climbs above
40 jJg/dl. your risk of disease increases. There
is a wide variability of individual response
to lead. thus it is difficult to say that a
particular BLL in a given person will cau~e
a particular effect. Studies have associated
fatal encephalopathy with BLLs as low as 150
jJg/dl. Other studies have shuwu other forms
of diseases in some workers with BLLs well
below 80 \1gIdl. Your BLL is a C'Ucial
indicator of the risks to your health. but one
other factor is also extremely important. This
factor is the length of time you have had
elevated BLLs. Tha longer you have an
elevated BLL, the greater the risk that larga
quantities of lead are being gradually stored
in your organs and tissues (body burden).
The g."llater your overall body burden. the
greater the chances of substantial permanent
damage. The best way to prevent all forms of
lead-related impairments and diseases-both
short term and long term-is to maintain
your ELL below 40 Jlg/dl. The provisions of
the standard are designed with this end in
mind.
, Your employer 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.
nowever. also have a responsibility to assist
your employer in complying with the
standard. You can playa key role in
protecting your own health by learning about
the lead hazards and their control, learning
what the standard requires. following the
standard where it governs your own actions.
and soeing that your employer complies with
provisions governing his or her actions.

(4) Reporting signs and symptoms ofhealth
problems. You should Immedi;\tely notify
your employer if you dovelop signs or
symptoms associated with lead poisoning or
if you desire medical advice concerning the
effects of current or past exposure to lead or
your ability to have a healthy child. You
should also notify your employer if you have
difficulty breathing during a respirator fit test
or while wearing a respirator. In each of these

cases, your employer must make avaiiable to
you appropriate medical examinetions or
consultations. Th8S8 must be provided at no
cost to you and at a reasonable time and
place. The standard conwns a procedure
whereby you can obtain a second opinion by
a pb)'llician of your cboiCll if your employer
selected the initial ph)'llician.

Appendix B to §19Z6.62-Employee
Standard SummIlJ')'

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

I. Permissible Exposure Limit (PELJ­
Paragraph {el

The standard sets a permissible expos\lI1J
limit (PEL) of 50 micrograms of lead per
cubic meter of air (50 J.lg/m'l. averngcd over
an 8-hour workday which is referred to as 8

time-weighted average (TWA). This is the
highest level of lead in air to which you may
be permissibly exposed over an &·hct:r
workday. However. since this is an a-holl!
average. short exposures above the PEL era
permittad so leng as for each 8-hour work
day your average exposure does Doi 3xcf'ltid
this level. This interim final stllI1dard.
however. takes into account the fBct iliat ycur
daily exposure to lead can extend beyond a
typical 8-hour workday as the result of
overtime or other alteratioDS in your work
schedule. To deal with this situation, the
standard ccntains a fonnula which reduces
your permissible exposure "IIhen you arc
exposed more than 8 hOIlI'S. For example, if

. you are exposed to lead for 10 hours a day.
the maximum permitted average exposure
would be 40 jJgim).

II. Exposure Assessment-Paragraph (D)
If lead is present in your workplace in any

quantity. your employer is required to make
an initial determination of whether any
employee's exposure to lead exceeds the
action level (30 l1g1mJ averaged over an a­
hour day). Employee exposure is that
exposure which would occur if the employee
were not using a respirator. This initial
detonnination requires your employer to .
monitor workers' exposures unless he or she
has objective data which can demonstrate
conclusively that DO employee will be
exposed to lead in excess of the action level.
Where objective data is used in lieu of actual
monitoring the employer must establish and
maintain an accurate record. documenting its
relevancy in assessing exposure levels for
current job conditions. If such objective data
is available. the employer Deed proceed no
further on employee exposure assessment
until-such time that conditions have changed
and the dctarmination is no longer valid.

ObjllCtive data may be compiled from
various sources. e.g.• insurance companies
and trade associations and infonnation from
suppliers or exposure data collected from
similar operations. Objective data may also
comprise previously-collected sampling data
including area moniioring. If it cannot be
determined through using objective data that
worker exposure is less than the action level.
your employer must conduct monitoring or
must rely on relevant previous personal
sampling. if available. Where monitoring is



Federal Register I Vol. 58, No. 84 I Tuesday, May 4. 1993 I Rules and Regulations 26637

rnquired for the initial determination. it may
be limited to a representative number of
eI!lployees who are 1"ll8sonabiy expected to
have the highest exposure levels. If your
employer has conducted appropriate air
sampling for lead in the past 12 months, he
or she may usa these results. provided they
are applicable to the same employee tasks
and exposure conditions and meet the
requirements for aCC\UllCY 88 specified. in.the
standard. As with objective data, if such
results are relied upon for the initial
determination, your employer must establish
and maintain a record 88 to the relevancy of .
such data to CUlTtlnt lob conditions.

If there have been aily employee
complaints of symptoms which may be
attributable to exposure to lead or if there is
aDy other information or observations which
would indicate employee exposure to lead.
this must also be considered 88 part of the
initial determination.

If this initial determination shows that a
reasonsble possibility exists that any
employee may be exposed, without regard to
respiraton;, over the action level. your
employer must set up an air monitoring
prog:-am to determine the exposure level
representative of each employee exposed to
lead at your workplace. In C8l1}'ing out this
air monitoring program. your employer is not
required to monitor the exposure of every
employee, but he or she must monitor a
representative number of employees and job
types. Enough sampling must be done to
enable each ecplo)'ee's exposure level to be
reasonably represent full shift exposure. In
addition. these air samples must be taken
under conditions which represent each
employee's regular. daily exposure to lead:
Sampling performed in the past 12 months
may be used to determine expoSures above
the action level if such sampling was
conducted during work activities essentially
similar to present work conditions.

The standard lists certain tasks which may
likely result in exposures to lead in excess of
the PEL and, in some cases, exposures in
excess of 50 times the PEL. Ifyou are
performing any of these tasks. your employer
must provide you ",;th appropriate
respiratory protection. protective clothing
and equipment, change areas. hand washing
fecilities, biological monitoring, and training
until such time that an exposure assessment
is conducted which demonstnltes that your
exposure level is below the PEL. "

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

Your exposure must be rechecked by
monitoriDg. at least every six month. if your
exposure is at or over the action level but
below the PEl. Your employer may
discontinue monitoring for you If 2
consecutive measurements, taken at least 7
days apart, are at or below the action level.
Air monitoring must be repeated every 3

months if you are' exposed over the PEL.
Your employer must con~inuemonit0:ing for
you at this frequency ullbl 2 CODaecul1ve
measurements, tnken at least 7 days apart, are
below the PEL but above the action level. at
which time your employer must repeat
monitoring of your exposure every six
months and may discontinue monitoring
only after your exposure drops to or below
the action level. However, whenever there is
a change of !Kluipment, process, control. or
personnel or a new type of job is added at
your workplace which may result in new or
additional exposure to lead, your employer
must perform additional monitoring.
111. Methods o[ComplianC&-Paragraph (E)

Your employer is required to assure that no
employee is exposed to lead in excess of the
PEL as an S-hour TWA. The interim final
stllndard for lead in construction requires
employerl to institute engineering and work
practice controls including administrative
controls to the extent feasible to reduce
employee exposure to lead. \\-'bere such
controls are feasible but not adequate to
reduca exposures below the PEL they must
be used nonetheless to reduce exposures to
the lowest level that can be accomplished by
these means and then supplemented with
appropriate respiratory protection.

Your employer is required to develop and
implement a written compliance program
prior to the commencement of any job where
employee exposures may reach the PEL as an
8-hourTWA. The interim final standard
identifies the various elements that must be
included in the plan. For example, employers
are required to include a description of
operations in which lead is emitted. detaUing
other relevant information about the
operation such as the type of equipment
used, the type of material involved. employee
job responsibilities, operating procedures and
maintenance practices. In addition, your
employer'S compliance plan must specify the
means that will be U58d to achieve
compliance and, where engineering controls
are required; include any enginearing plans
or studies that have been used to select the
control methods. If administrative controls
involving job rotation are used to reduce
employee exposure to l811d, the lob rotation
schedule must be included in the compliance
plliD. The plan must also detail the type of
!,rotective clothing and equipment. including
respirators, housekeeping and hygiene
practices that will be used to protect you
from the adverse effects of exposure to lead.

The written compliance program must be
made available, upon request, to affected
employees and their designated
representatives. the Assistant Secretary and

"the Director, ..
Finally, the plan mdst be reviewed and

updated at least every 6 months to assure it
reflects the current status In exposure
control.

N. Respirutory Protection-Paragraph (F)
Your employer is required to provide and

assure your use of resplraton; when your
exposure to lead is not controlled below the
PEL by other meaDS. The employer must pay
the cost of the respirator. Whenever you
request one, your employer is also required

to provide you II respirator even If your air
exposure level is not above the PEl.. You
might desire a respirator when, for example,
you have received medical advice that your
lead absorption should be decreased. Or. you
m.ay intend to have children in the near ,
future, and want to reduce the level of lead
in vour hody to minimize adverse
reproductive effocts. While rel'pirators are the
least satisfactory means of controlling your
exposure, they are capable of providing
significant protection if properly chosen,
fitted, worn, cleaned, nieintained. and
replaced when they stop providing adequate
protection.

Your employer is required to sClllct
respirators from the types listed in Table I of
the Respiretory Protection section of the
standard. Any respirator chosen must be
approved by the Mine Safety and Health
Administration (MSHA) or the National
Institute for Occupational Safety and Health
(NIOSH). This respirator selection table will
enable your employer" to choose a type of
respirator which will give you a proper
amount of protection basod on your airborne
lead exposure. Your employer may select a
type of respiretor that provides greater
protection than that required by the standard;
that is. one I'l'Co=ended for a higher
concentration of lead Lian is present in your
workplace. For example, a powered air .
purifying respirator (PAPR) is much more "
protective than B typical negative pressure
respirator, and may also be more comfortable
to wear. A PAPR has a filter, cartridge or
canister to clean the air, and a power source
which continuously blows filtered air into
your breathing zone. Your employer might
make a PAPR available to you to ease the
burden of having to wear a respirator" for long
Pflriods of time. The standard provides that
you can obtain a PAPR upon request.

Your employer must also star! a
Respiratory Protection Progrem. 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 properly. Proper fit of
a respirator facepieca is critical. Obtaining a
proper fit on each employee may require
your employer to make available two or three
different mask types. In order to assure thai
your respirator fits properly and that
facepiece leakage is minimized. your
employer must give you either a quelitative
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. cartridge or canister which cleans the
work room air before you breathe it and
which requires the fon:e of your inhalation
to draw air through the filtering element i.
a negative pressure respirator. A positive
pressure respirator supplies air to you
directly. A quantitative fit test uses a
sophisticated 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 ~s required to teach you how to "
wear a respirator, to know why it is needed,
and to unden;tand its limitations.

Your employer must test the effectiveness
of your negative pressure respirator initially
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and at least every six months thereafter with
a "qualitative fit test." In thi, tm, the fit of
the facepiece is checked by seeing if you can
smell a substance placed outside the
respirator. If you can, there i. appreciable
leakage where the facepiece meets your face.

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

V. Protective Work Clothing and
Equipment-Paragraph (G)

Ifyou are exposed to lead above the'rEL
as an a-hour lWA, without regard to your
use of a respirator, or if you are exposed 'to
lead compounds such as lead arsenate or lead
azide which can cause skin and eye
irritation. your employer must provide you
with protective work clothing and equipment
appropriate for the hazard. If work clothing

_•.is provided. It must be provided in a clean
.". and dry condition atlt·.ast weekly, and daily

If your airborne exposure to lead is greater
._ than 200~glm3.Appropriate protective work

clothing and equipment can Include
....,coveralls or similar full-body work clothing.
.. gloves. hats, shoes or disposable shoe

coverlets. and face shields or vented goggles.
Your employer is required to provide all such
equipment at no cost to you. In addition,
your employer is responsible for providing
repairs and replacement as necessary, and
aiso is responsible for the cleaning,
laundering or disposal of protective clothing
and equipment.

The Interim final standard requires that
your employer assure that you follow good
work practiC8s when you are working In
areas where your exposure to lead may
exceed the PEL. With respect to protective
clothing and equipment, where appropriate,
the following procedures should be observed
prior to baginni:lg work.:

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

2. Use work gannents of appropriate
protective gear, including respirators
before entering the work area; and

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

Workers should follow these procedures
upon leaving the work area:

1. HEPA vacuum heavily contaminated
protective work clothing while ills still being
worn. At no time may lead be removed from
protective clothing by any means which
result in uncontrolled dispersal of lead into
the air;

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

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

4. Remove respirators last; and
S. Wash hands and face.
Workers should follow these procedures

upon finishing work for the day (in addition
to procedures described above):

1. Where applicable. plaC8 disposal
.coveralls and shoe COVJlrs with the abatement
waste;

2. Coniaminated clothing which Is to be
cleaned. laundered or disposed of must be
placed in closed containers in the change
room.

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

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

Vl. HouseJceeping-Paragroph (H)
Your employer must establish a

housakeeping program sufficient to maintain
all surfaces as free as practicable of .
accumulations of lead dust. VaC'.luming is the
preferred method of meeting this
requirement, and the use of compressed air
to clean floors and other surfaces Is generally
prohibited unless removal with compressed
air is done in conjunction with ventilation
systems designed to contain dispersal of the
lead dust Dry or wet sweeping, shoveling. or
brushing may not be used except where
vacuuming or other equally effective
methods have been tried and do not worle.
Vacuums must be used equipped with a
special filter called a high-efficiency
particulate air (HEPA) filter and emptied in
a manner which minimizes the reentry of
lead into the workplace.

VlI. Hygiene Facilities and Practices--
Paragraph (1) .

The standard requiras that hand washing
facilities be provided where occupetional
exposure to lead occurs. In addition, change
areas, showers (where feasible), and .
lunchrooms or eating areas are to be made
available to workers exposed to lead above
the PEL. Your employer must assure that
except in these facilities. food and beverage
is not present or consumed. tobacco products
are not present or used, and cosmetics are not
applied, where airborne exposures are above
the PEL. Change rooms provided by your .
employer must be equipped with separate .
storage facilities for your. protective clothing
and equipment and stnltit clothes to avoid
cross-contamination. After showering, no
required protective clothing or equipment
worn during the shift may be worn home. It
is important that contamlneted clothing or
equipment be removed In change areas and
not be worn home or you will extend your
exposure and expose your family since lead
from your clothing can accumulate in your
house, car. etc.

Lunchrooms or eating areas may not be
entered with protective clothing or
equipment unless surface dust has been

removed by vacuuming. downdraft booth. or
other cleaning method. Finally, workers
exposed above the PEL must wash both their
hands and faces prior to eating, drinking.
smoking or epplying cosmetics.

All of the facilities and hygiene practices
just discussed are essential to minimize
additional sources of lead absorption from
inhalation or ingestion of lead that may
accumulate on you, your clothes. or your
possessions. Strict compliance with these
provisions can virtually eliminate several
sources oflead exposure which significantly
contribute to excessive lead Qb80~tion.

VIII. Medical Surveillance-Paragraph UJ
The medicalsurvei'lance program is part

of the standard" comprehensive approach to
the prevention of lead-related disease. Its
purpose is to supplement the main thrust of
the standard which is aimed at minimizing
airborne conC8ntrations of lead and sources
of ingestion. Only medical surveillance can
determine If the other provisions of the
standard have affectlvely protected you as an

·individual. Compliance with tha standard's
provision will protect most workers from the
adverse effects of lead exposure. but may not
be satisfactory to protect individual workers
(1) who have high body burdens of lead
acquired over pest y88.l'!l. (2) who have
additional unconlrolled 8OUn:aS of non­
occupational lead exposure, (3) who exhibit
unusual variations in lead absorp:ion rates.
or (4) who have specific non-work related
medical conditions which could be
aggravated by lead exposure (e.g., renal
disease. anemia). In additior., control systems
may fail, or hygiene and respi.'"8tor programs
may be Inadequate. Periodic medical
surveillance of individual workers will help
detect those failures. Medical surveillance
wlll also be important to protect your.
reproductive ability-regardless of whether
you are a man or woman. .

All medical surveillance required by the
interim final standard must be performed by
or under the supervision of a licensed
physician. The employer must provide
required medical surveillanC8 without cost to
employees and at a reasonable time and
place. The standard's medical surveillance
program has two parts-periodic biological
monitoring and medical examinations. Your
employer's obligation to offer you medical
surveillance is triggered by the results of the
air monitoring program. Full medical
surveillance must be made available to all
employees who are or may be exposed to
lead in excess of the action level for more
than 30 days a year and whose blood lead
level exceeds 40 l1g1dl. initial medical
surveillance consisting of blood sampling
and analysis for lead and zinc
protoporphyrin 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 every 2 months for
the first 6 months and every 6 months
thereafter until your blood lead level Is below
40 Ilgldl. A zinc protoporphyrin (ZPP) test Is
a very useful blood test which measures an
adverse metabolic effect of lead on your body
and is therefore an indicator of lead toxicity.

If your BLL exceeds 40 Ilgldlthe
monitoring frequency must be Increased from
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e\'ery 6 months to at least ewry 2 months
and not reduced until two mnsecutive BLLs
indicate a blood iead level below 40 J18Idl.
Each time your BLL is determinedto be over
40 J,lgldl, your employer must notify you of
this in writing within five working days of
his'or her receipt of the test I'8SU1ts. The
employer must also inform you that the

. standard requires temporary medical removal
with economic protection when your BLL
exceeds 50 J,lg/dl. (See DisCWIsion of Medical
Removal Protection-PlII'lI8raph (k).) Anytime
your BLL exceeds 50 J,lg/dJ your employer
must make available to you within two weeks
of receipt of these test results a second
foHow-up BLL test to mnfirm your BLL. If
the two tests both exceed SO I&3!dl.and you
are temporarily remoVed, then your employer
must make successive BLL tests available to
you on a monthly basis during the period of
your removal.

Medical examinations beyond the initial
one must be maue available On an annual
basis if your blood lead level exceeds 40 J,lg/
dl at any time during the prec8ding year and
you are being exposed above the airborne
action level of 30 J.l8/m3 for 30 or more days
per year. The initial examination wl11
provide information to establish a baseline to
which subsequent data can be compared. .

An initIal medical examination to conalst
of blood s8.!"Dpling and analysis for lead and
zinc protoporphyrin must also be made
availablo (prior to assignment) for each
employee being assigned for the first time to
an area where the airborne mncentretion of
lead equals or exceeds tha action level'at any
time. In addition, a medical axamination or
consultation must be made available as soon
as possible if you notify your employer that
you are experiencing signs or symptoms .
commonly associated with lead poisoning or
that you have difficulty breathing while
wearing a respirator or during a respirator fit
test. You must also be provided a medical
examination or consultation if you notify
your employer that you d9sire medical
advice concerning the effects of current or
past axposure to laad OD your ability to
procreata a healthy child.

Finally. appropriate follow-up medical
examinations or consultations may also be
provided for employees who have been
temporarily removed from exposure under
the medical removal protection provisions of
the standard. (See Part lX, below.)

The standard specifies the minimum
content of prlHl8signment and annual
medical examinations. The content of other
types of medical examinations and
consultations is left up to the sound
discretion of the examining physlciari. Pre­
assignment and annual medical exllIIlinations
must include (1) a detailed work history and
medical history; (2) a thorough physical
examination, including an evaluation of your
pulmonary status if you will be required to
use a respiretor; (3) a blood pressure
measurement; and (4) a senes of laboratory
tests designed to check your blood chemistry
and your kidney function. In addition. at any
time upon your request, a laboratory .
evaluation of male fertility will be made
(m:croscopic examination of a'sperm
sample), or a pregnancy test will be given.

The standard does not require that you
participate in any of tha medical procedures.

tests, etc. which your. employer is required to
make available to you. Medical surveillance .
can. however, playa very important role In
protecting your health. You are strongly
encouraged, therefore. to participate in a
mellLingfuJ fashion. The standard contains a
multiple physician review mechanism which
will give you a chance to have a physician
of your choice directly participalB in the
medical surveillance program. [f you are
dissatisfied with an examinatioD by 8
physician choseD by Ylr.Jr employer, you can
select a s8COndphysician to mnduct an
independent analysis. The two doctors
would attempt to resolve any differences of
opinion, and select a third physician to
resolve any flIlD dispute. Generally your
employer will choose the physician who
mncucts medical surveillance under the lead
standard-unless you and your employer can
agree on the choice of a physician or
physicians. Some companies and unions
have agreed in advance, for example, to use
certain independent medicalleboratories or
panels of physicians. Any of these
arT'lil18ements are acceptable so long C5

required medical surveillance is made
available to workers.

The standard requires your employer to
provide certain informatioD to a physician to
aid in his or her examination of you. This
information includes (1) the standard and Its
appendices, (2) a description of your duties
as they relate tODCCUpationallead exposure,
(3) your exposure level or anticipated
exposure level, (4) a description of any
personal protective equipment you wear, (5)
prior blood lead le..,el results. and (6) prior
written medical opinions concerning you
that the eII:ployer has. After a medical
examination or consultation the physician
must prepare a written report which must
contain (1) the physician's opinion as to
whether you have any medical condition
which places you at increased risk of
material impairment to health from exposure
to lead. (2) any recommended special
protective measures to be provided to you,
(3) any blood lead level determinations, and
(4) any recommended limitation on your use
of respirators. This last element must include
a determination of whether you can wear a
powered air purifying respirator (PAPR) if
you are found unable to wear a negative
pressure respirator.

The medical surveillance program of the
interim lead standard may at some point in
time serve to notify certain work.ers that they
have acquired a disease or other adverse
medical condition as a result of occupational
lead exposure. If this is true. these workers
might have legal rights to compensation from
public agencies, their employers, firms that
supply hazardous products to their
employers, or other persons. Some states
have laws. including ~orker compensation
laWli. that disallow a worker who learns of a
job-related health Impeirment to sue, unless
the worker sues within a short period of time
after learning of the Impairment. ffhis period
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 no way trying to either encourage or
dismurage claims or lawsuits. However,
since results of the standard's medical

surveillance program can signifll:ant!y affect
the legal remedies of a worker who has
acquired a job-!6lated disease or impilinoen:.
it is proper for OSHA to mak.1l you aware of
this.

The medical surveillance section of the
standard also contains pro\'isions dealing
with chelstion. Chelation is the use of certain

,drugs (administered in pill form or injected
into the body) to reduce the amount of lead
absorbed in body tissues. Experience
accumulated by the lLedical and scientific
communities has largely confirmec the
effectiveness of this type of therapy for the
treatment of very severe lead poisoning. On
the o1har hand. it has alse been established
that there can be a long list of extremely
harmful side effects associated with the use
of chelating agents. The medical co=unity
has balanced the advantages and
disadvantages resulting from the use of
chelating agents in various circumstances
and has established when the use of these
agents is acceptable. The standard includes
these accepted limitations due to a history of
abuse of chelation therapy by some lead
companies. The most widely used ch61ating
agents are calcium disodium EDTA, (Ca Na2
EDTA), Calcium Disodium Versenate
(Versenate), and d-penicillamine
(pencillamine or Cupramine).

The standard prohibits "prophylactic
chelation" of any employee·by any person
the employer retains, supervises or controls.
"Prophylactic chelation" is the routine~ of
chelating or similarly acting drugs to p~vent

elevated blood levels in workers who are
occupationally exposed to lead, or the use of
these drugs to routinely lower blood lead
levels to predesignated concentrations
believed to be "safe". lt should be ..
emphasized that where an employer tales a
worker who has no symptom:; of lead
poisoning and has chelation carried out by a
physician (either inside or outside of a
hospital) solely to reduce the worker's blood
lead level, that will generally ba considered
prophylactic chelation. The use of a hospital
and a physician does not mean that
prophylactic chelation is not being
performed. Routine chelation to prevent
increased or reduce current blood leud levels
is unacceptable whatever the setting.

The standard allows the use of
"therapeutic" or "diagnostic" chelation if
administered under the supervision of a
licensed physician in a clinical setting with
thorough and appropriate medical
monitoring. Therape.:tic chelation responds
to seV8."'ll lead poisoning where there are
marked symptoms. Diagnostic chelation
involved giving a patient a dose of the drug
then collecting all urine excreted for some
period of time as an aid to the diagnosis of
lead poisoning. .

In cases where the examining physician
determines that chelation Is appropriate, you
must be notified in writing of this fact before
such treatment. This will inform you of a .
potentially harmful treatment, and allow you
to obtain 8 second opinion.

IX. MedicoJ Removal Protection-Poragraph
(K)

Excessive lead absorption subjects you to
increased risk of disease. Medical removal
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protection (MRP) il a means of protecting the doctor believes to be appropriate. If you
you when. for whatever reasons, other do not participate in this follow up mt>dical
methods, such as engineering controls, work surveillance. you" may lose your eligibility for
practices, and respirators. have failed to MP.P benefits.
provide the protection you need. MRP When you are medically eligible to return
involves the temporary removal of a worker to your former job, your employer must
from his or her regular job to a place of return you to your "former job status." This
signIficantly lower exposure without any loss means that you are entitled to the posItion.
of ea:1lings. seniority. or other employment "wages. benefits. etc.. you would have had if
rights or benefits. The purpose of this you had not been removed. If you would still
program 15 to cease further lead absorption .he in your old job if no removal had occurred
and allow your body to naturally excrete lead that is where you go back. If not. you are

"whIch has prevIously been absorbed. returned consistent with"whatever job
Temporary medical removal can result from assignment discretion your employer would
an elevated blood lead level, or a medical have had if no removal had occurred. MRP
opinion. For up to 18 months. or for as long only seeks to maintain your rights. not
as the job the employee was removed from th d' ish th
lasts, protection is provided as a result of expand em or imm em.
either form of removal. The vast majority of Ifyou are removed under MRP and you are
removed workers, however, wlll return to also ellglble for worker compeni8tion or
their former jobs long before this eighteen other compensation for lost wages, your
month period expires. employer's MRP benefits obligation is

You may also be removed from exposure reduced by the amount that you actually
even if your blood lead level is below 50 11g1 receive from these other sources. This is also
dl if a final medical determination Indicates true if you obtain other employment during
that you temporarily need reduced lead the time vou are laid off with MRP benefits.

The standard also covers situatIons whereexposure for medical reasons. If the
physician who is implementing your an employer voluntarily removes a worker
employers medical program makes a final from exposure to lead due to the effects of
written opinion recommending your removal lead on the employee's medical condition,
or other special protective measures, your" even though the standard does not require
employer must implement tha physician's romoval. In these situations MRP benefits
reco=endation. If you are removed in this must still be provided as though the standerd
manner, you may only be returned when the required removal. Finally, It Is important to
doctor indicates that it is safe for you to do note that in all cases where removal is
so. required, respirators cannot be used as a
"iTbe standard does not give specific substitute. Respirators"may be used before
instructions dealing with what an employer removal becomtlS necessory, but not as an
must do with a removed worker. Your job alternative to a transfer to a low exposure job,
assignment upon removal is a matter for you. or to a lay-offwith MRP benefits.
your empioyer and your union (if any) to
work out consistent with existing procedures X. EmpIo,vee Information and Training-
for job assignments. Each removal must be Paragraph fl.}
accomplished in a manner consistent with Your employer is required to provide an
existing collective bargainiag relationships. information and training program for all
Your employer is given broad discretion to employees exposed to lead above the action
impleme:lt temporary removals so long as no level or who may suffer skin or eye irritation
Bttempt Is made to override existing from lead compounds such as lead arsenate
agreements. Similarly, a removed worker is or lead azide. The program must train these
provided no right to veto an employer's employees regarding the specific hazards
choice which satisfies the standard. assocIated with their work environment.

in most cases, employers will likely protective measures which can be taken,
transfer removed employees to other jobs including the contents of any compliance
with sufficiently low lead exposure. plan in effect. the danger of lead to their
Alternatively, a worker's hoUrs may be bodies (including their reproductive
reduced so that the time weighted average systems), and their rights under the standard.
exposure is reduced, or he or she may be All employees must be trained prior to initial
temporarily laid off if no other alternative is assignment to areas where there Is a
feasible. : possibility of exposure over the action level.

in all of these situation. MRP benefits must This training program must also be
be provided during the period of removal- provided at least annually thereafter unless
l.e.• you continue to receive the same further exposure above the actIon level will
earnings. seniority, and other rights and not occur.
benefits you would have had if you had not
been removed. Earnings includes more than XI. Signs-Paragraph fMf"
just your base wage: it includes ovllrtime. The standard requires that the following
shift differentials, Incentives. and other warnlng sign be posted in work areas where
compensation you would have earned If you the exposure to lead exceeds the PEL:
had not been removed. During the period of WARNING
removal you must also be provided with
appropriate follow-up medical surveillance. ~~ORKAREA
If you were removed because your blood lead
level was too high. you must be provided NO SMOKING OR EATING
with a monthly blood test. If a medical These sIgns are to be posted and
opinion caused your remoV1lI, you must be maintained in a manner whIch assures that
provided medIcal tests or examinations that the legend il readily visible.

XII. Recordkeeping-Paragroph (N)
Your employer is required to keep all

records of exposure monitoring for airborne
lead. These records must include the name
and lob classification of employees
measured. details of the sampling and
analytical techniques, the results of this
sampling, and the type of respiratory
protection being worn by the person
sampled. Such records are to be retained for
at least 30 years. Your employer is also
required to keep all records of biological
monitoring and medical examination results.
These records must include the names of the
employees, the physician's written opinion,
and a copy of the results of the examination.
Medical records must be preserved and
maintained for the duration of empioyment
pluI30 years. However, If the employee's
duration of employment Is less than one year,
the employer need not retain that employee's
medical records beyond the period of
employment if they are provided to the
employee upon termination of employment.

Recordkeeping is also requir6d if you are
temporarily removed from your job under the
medical remoV1l1 protection program. This
record must include your name and social
security number. the date of your removal
and return, how the removal was or Is being
accomplished, and whether or not the reason
for the removal was an elevated blood lead
level. Your employer is required to keep each
medical removol record only for as long as
the duration of an employee's employment.

The standard requires that if you request to
see or copy environmental monitoring, blood
lead level monitoring, or medical removal
records. they must be made 6vailable to you
or to a representative that you authorize.
Your union also has access to these records.
Medical records other than BLL's must also
be provided upon request to you, to your
physician or to any other person wbom you
may specifically designate. Your union does
not have access to your personal medical
records unless you authorize their access,

XIlI, Observation ofMonitoring-Parograph
(O)

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

XIV. Effectiv8 Date-Paragraph (P)
The standard'l effective date is June 3,

1993. Employer obllgations under the
standard begin as of that date with full
implementation of engineering controls as
soon as possible but no later than within 4
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months, and all other provisloJ1l completed
as soon as possible. but no later than within
2 months from the effective date.

XV. For Additi~n~ 'Iniormati~n' .

A. A copy of the interim standard for lead
In construction can be obtained free of charge
by calling or writing the OSHA Office of
Publications, room N-3101. United States
Department of Labor. Washington. IX: 20210:
Telephone (202) 219-4667.' .

B. Additionallnformation about the
standard, its enforcement, and your
employer's compliance can be obtained from
the nearest OSHA Area Office lilted in your
telephone d~ory"UDderUnited States
GovernmenVDeparbDentofLabo~

AppeDdix C to 51928.82-Meclica1
SuneillaDc:e GuidellDes

Introduction
The primary purpose of the OccupatioDal

Safety and Health Act of 1970 is to 88BW'8,
so far as posSible, safe and healthful working
conditions for every working man and
woman. The Interim final occupational
health standard for lead in coDJtruetion is
designed to protect workers exposed to
inorganic lead Including metallic lead, all
Inorganic lead compounds and organic lead
soaps.

Under this interim final staridard
occupational exposure.to inorganic lead is to
be limited to 50 Ilglm' (mic:rograms per cubic
meter) based on an 8 hour time-weighted
average (TWA). This piJrmiui~le~
limit (PEL) must be achieved through a .
combination of engineeriJig, work practice .
and administrative controls to the extent
feasible. Where thesa cOntrols era in place
but are found not to reduce employee
exposures to or below the PEL.. they must be
used nonetheless, and supplemented with
raspirators to meet the 50 J1g/m' exposure.
limit.

The standard also provides for a program
of biological monitoring for employees
exposed to lead above the action level at any
time. and additional medical surveillance for
all employees exposed to levels of Inorganic
lead above 30 Jl8!m' (TWA) for more than 30
days per year and whose BU. exceeds 40 J1g/
dl. . '

The purpose of this document is to outline
the medical surveillance provisions of the
interim standard for Inorganic lead In
construction, and to provide further
Information to the physician regard1ag the
examination and evaluation of workers
exposed to Inorganic lead. . .

Section 1 provides a detailed desCription of
the monitoring procedure including the .
required frequency ofblood testing for
exposed workers, provisions for medical
removal protection (MRP), the recommended
right of the employee to a second medical
opinion, and notification and ~eeping
requirements of the employer. A dlacuuion
of the requirements for respirator \lie and
respiretor monitoring and OSHA'. position
on prophylactic chelation therapy era also
Included In this section. " " .

Section 2 diacuasat the toxic effecta and
clinical manifestatioJ1l of lead poisoning and
effects of lead Intoxicetion on enzymatic
pathways In heme synthesis. The adverse

effects on both male and female reproductive procreate a healthy child. or thet the
capacity and on the fetus era also diacuued. employee has demonstrated difficulty in

Section 3 outline. the recommended breathing during a respirator fitting test or
medical evaluation of the worker exposed to during respirator usa. An examinetion is also
inorganic lead. lnc1uding details of the to be made available to each employee .
medical history, physical examination, and removed from exposure to lead due to a risk
recommended laboratory testl, whicl1 are of sustaining material impairment to health,
based on the toxic effeeu of lead as discussed or otherwise limited or specially protected
In Section 2. pursuant to medical recommendations.

Section 4 provldas detailed Information . Results of biological monitoring or the
conc:ernlng the laboratory testa avallable for recommendetions of an examining physician
the monitoring of exposed workers. lncluded mey necessitate removal of an employee from
also is a discussion of the relative value of further lead exposure pursuant to the
each last and the UmltatioJ1l and precautions standard'. medical removal protection (MRP)
which are necessary In the Interpretation of program. The object of the MRP program is
the laboratory resulta. to provide temporary medical removal to

workers either with substantially elevated
1. Medical SwveilIance and Monitoring blood lead levels or olherwisa at risk of
Requiramentr I!K Worken Exposed to sustaining material health impairment from
InofBOlUc Lead continued substantial exposure to lead.

Under the interim fmal standard for Under the standard's ultimate worker
Inorganic lead In the construction industry, removal criteria. a worker is to be removed
initial medical surveillance COJ1listing of from any work having an eight hour TWA
biological monitoring to include blood lead exposure to lead of 30 Jl8!m' when his or her
and ZPP leval detennlnation shall be blood lead level reaches 50 Ilgldl and is
provided to employees exposed to lead at or confirmed by a second follow-up blood lead
above the action level on anyone day. In level performed within two weeks after the
addition. a program of hiological monitoring employer receives the results of the first
is to be made avallable to all employees blood sampling test. Return of the employee
exposed above the action levalat any time to his or her Job status depends on a worker's
and additional medical surveillance is to be blood lead leveld~lningto 40 Ilgldl.
made avallable to all employees exposad to As part of the interim standard. the
lead above 30 Jl8!m' TWA for more than 30 employer is required to notify In writing each
days each year and whose BLL exceeds·40 employee whose blood lead level exceeds 40
Jl8!dl. This program consists of periodic Jl8!dl. In addition each such employee is to
blood sampling and medical evaluation to be be informed that the standard requires
performed on a schedule which is defined by medical ramoval with MRP benefits, "
previoUllaboratory results, worker discussed below. when an employee's blood
complaints or concerns, and the clinical lead level exceeds the above defined limit. .
assessment of the examining physician. In addition to the above blood lead level

. Under this program, the blood lead level criterion, temporary worker removal may
(BLL) of all employees who era exposed to also take place as a result of medical
lead above 30 Jl8!m' for mora than 30 days determinations and recommendations.
per year or whose blood .lead is above 40 JI8! Written medical opinions must be preperad
dl but exposed for no more than .30 days per after each examination pursuant to the
year is to be determined at least every two standard. If the examining physician
month. for the first six months of exposura includes a medical finding, determination or
and every six months thereafter. The opinion that the employee has a medical
frequency is Increased to every two months condition which places the employee at
for employees whose last blood lead level increased risk of material health impairment
was 40 Jl8!dl or above. For employees who. from exposure to lead, then the employee
era removed from exposure to lead due to an must be removed from exposure to lead at or·

. elevated blood lead. a new blood lead level above 30 Jl8!m'. Alternatively. if the
must be measured monthly. A zinc . examining physician recommends special
protoporphyrin (ZPP) measurement is . protective measures for an employee (e.g.,
strongly recommended on each occasion that use of a powerad air purifying respirator) or
a blood lead levei measurement is made. recommends limitations on an employee's

An annual medical examination and exposure to lead. then the employer must
consultation performed under the guidelines implement these recommendations.
discussed in Section 3 is to be made avallable Recommendations may be more stringent
to each employee exposed above 30 Jl8!m' for than the specific provisions of the standard.
more than 30 days per year for whom a blood" The examining physician. therefora. is given
test conducted at any time during the broad flexibility to tailor special protective
preceding 12 months indicated a blood lead procedures to the needs of individual
level at or above 40 ilg/dl. Also, an employees. This flexiblllty extends to the
examination is to be"given to all employees evaluation and management of pregnant
prior to their assignment to an araa In which worken and mele and female workers who>
alrbome lead concentrations reach or exceed era planning to raise chlldran. Based on the
the 30 Jl8!m' for more than 30 deys per year. history. ph)'llical examination. and laboratory
In addition. a medical examination must be studies, the physician might recommend
provided as soon 81 possible after special protective MealUJ'8S or medical
notification by an employee that the . removal for an employee who is pr8gnant or
employee has developed signs or symptoms who is planning to conceive a child when,
commonly associated with lead intoxication. In the physician's Judgment. continued
that the employee desires medical advice exposure to lead at the current Job would
regarding lead exposure and the abUlty to pose a significant risk. The return of the
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emplDyee tD his or her former JDb rtatus. or
the removul Df special protectiODl or
limitations, depends upon the examlniDg
physician determiDing that the IlIDployee 11
nD longer at iDaeased, risk of matllrial
Impairment or that special mealUnlll are nD
longer needed.

During the period of any lmm of special
protection or removal, the emplO)'1lf must
maintain the worker'. earnings, seniority.
IIDd other employment rlghtlll aDd benefitll (BI
though the worker bed not heeD removed) for
a period of up to 1B months or for 81 long
as the job the IlIDployee W81 removed from
l85tllif lea than 18 montha. This economic
protection will maxlmlu meaningful worker
participation iD the medicallU1'YeillanC8
program, and Is appropriate III part of the
employer's OV8T81l obligation to provide 8
sde and healthful workplace. The provisions
of MRP benefits during the IlIDployee's
removal period may. however. be
conditioned upon participation iD medical
surveillance.

The lead stllDdard provldlll for a multiple
physician review iD C8S1lI where the
employee wishes a second opiDlon
concerning potential lead poisoning or
toxicity. If an employee wishes 8 second
opiniDn. he or she can make an appointment
with a physician of his or her choice. This
second physician will review the findings,
recommendations or determinations of the
first physician and conduct any
examinations, consultations or tlllts deemed
necessary iD an attempt to make a final
IIiiidical determination. If the first and second
physicians do nDt agree in their assessment
they must try to resolve their differenClll. If
they cannot reach an agreement then they

, must designate a third physician to resolve
the dispute.

The employer must provide examining and
consulting physicians with the following
specific information: A copy of the lead
regulations and all appendices, a dflSCription
of the employee's dutilll as related to
exposure, the exposure level or anticipated
level to lead and any other toxic substances
(if applicable), a d!lSCription ofpersonal
protective equipment used, blood lead levels,
and all prior written medical opinions
regarding the employee in the employer's
possession or control. The employer must
also obtain from the physician end provide
Lie employee with a written medical opinion
contain::lg blood 16IId levels, the physicians's
opiniDn as to whether the employee Is at risk,
of material impairment to health. ar.y
recommended protective meuures for the
employee if further exposure Is permitted, as
well as any recommended limJtations upon
an employee's use of respirators.

Employers must iDstruct each physician
not to reveal to the emplDyer in writing or
in any other way hill or her findings.
laboratory results, or diagnoses which are felt
tD be unrelated to occupational lead
expcsrure. They must also Instruct each
physician to advise the employee of any
occupationally or non~pationallyrelated
medical condition requiring further treetment
or evaluation.

The standard provides for the use of
r:,spirators where engineering and oilier
p,imary controls are not effoctlve. However,

the use of respirator protection shall not be
used iD lieu of temporary medical removul
-due to elevated blood lead levels or finding.
that an employee 11 at riak of material health
impairment This i. build on the numerous
iDadequaci8ll of respirators indudiDg skin
ruh where the facepiece makes contact with
the .kin. unacceptable atress to breathing in
some workers with underlyiDg
cardiopulmonary Impairment. difficulty iD
providing adequate fit, the tendency for
respirators to C'll8te addit,ional hazards by
interfering with vision, hearing. end
mobility, and the c;ilfficulties of 8lIsuring the
maximum effectiven6S1 of 8 complicated
work practice program involving respirators.
Respirators do. however, serve a useful
function where engineering and work
practice controls are inadequate trj providiDg
supplementary, interim, or short·term
protection. provided they are properly
selected for the environment iD which the
employee will be working. properly fitted to
the employee, maintalned and clll8ned
periodically, and worn by the employee
when required.

In Its interim final standard on
occupational exposure to inorganic lead in
the construction Industry, OSHA has
prohibited prophylactic chelation. Diagnostic
and therapeutic chelation are permitted only
under the supervi.ion of a liamsed physician
with appropriate medical monitoring In an
acceptable clinical setting. The decision to
Initiate chelation therapy must be made on
an Individual basis and take into account the
severity of symptoms felt to be a result of
lead toxicity along with blood lead levels,
zpp levels, and other laboratory tests as
appropriate. EDTA and penicillemlne which
are the primary chelating agents used in the
therapy of occupational lead poisoning have
significant potential side effects and their use
must be Justified on the besls of expected
benefits to the'worker. Unless frank and
severe symptoms are present, therapeutic
chelation is nDt recommended, given tho
opportunity to remove a worker from
exposure and allow the body to naturally
excrete accumulated lead. As a diagnostic
aid, the chelation mobilization tlllt using
CA-EDTA has limited epplicebility.
According to IlOIDll investigators. the test can.
differentiate between lead·lnduced and other
nephropathilll. The test may also provide an
estimation of the mobile fraction of the total
body lead burden.

Employers are required to assure that
accurate records are maintained on exposure
assessment. Including imvironmeJ;ltal
monitoring. ,medical surveillance, end
medical removal for each employee.
Exposure assessment records must be kept
for at least 30 yllBl'S. Medical surveillance
records must be kept for the duration of
employment plus 30 )'8lI1"J except In cases
where the employment was less than one
y88l'. If duration of employment III less than
one year. the employer need not retain this
record beyond the term of employment if the
record Is provided to the employee upon
termination of employment. Medical removal
records also must be maintained for the
duration of employment. All records required
under the standard must be made available
upon request to the Assistant Secretary of

Labor for Occupational Safety and Health
and the DIrector of the National Institute for
Occupational Safety and Health. Employers
must alllO make environmental and biological
monitoring and medical removal records
available to affected emplOY6lll and to former
employees or their authoriz.ed employee
representatives. Employees or their
specifically dlllignatad representatives have
access to their entire med1cal surveillance
records.

In addition, the standard requires that the
employer Inform all workers exposed to lead
at or above 30 )lg!mJ of the provisions of the
standard and allltlll appendices. the purpose
and descrlplion of medical surveillance and
provisions for medical removal protection if
tamporary removal is required. An
understanding of the potential health effects
of lead exposure by all exposed employees
along with full understanding of their rights
under the l~ standard Is 8lI88ntiai for an
effective monitoring program.

II. Adverse Health Effects of Inorganic 1.BGd

Although the toxicity of lead has been
known for 2.000 ye8l'll, tbe knowledge of the
complex relatiODllhip between lead exposure
and human response Is still being refined.
Significant research into the toxic properties
of lead continues throughout the world. and
It should be anticipated that our
understanding of thresholds of effects and
margin. of safety will be Improved In future
years. The provisions of the lead standard are
fDunded on two prime medical Judgments:
First. the prevention of adverse health effact&
from exposure to lead throughout a worltlng
lifetime requires that worker blood lead
levels be maintained at or below 40 ~dl and
second. the blood leed levels ofworlters.
male or female, who Intend to parent In the
near future should be maintained below 30
~gldl to minimize edverse reproductivil
health effects to the parents and developing
fetus. The adverse effects of lead on
reproduction are being ectively resean:hed
and OSHA encourages the physician to
remain abreast of recent developments in the
area to best advise pregnant workers or
workers planning to conceive children.

The spectrum of health effects caused by
lead exposure can be subdivided into five
developmental stages: Normal, physiological
changes of uncertain significance.
pathophysiological changes, overt symptoms,
(morbidity), and mortality. Within this
process there ere no sharp distinctions. but
rather a continuum of effects. Boundaries
between categories overlap due to the wide
variation of individual responses and
exposures In the working population.
OSHA '5 development olthe lead standard'
focused on pathophysiological changes as
well as later steges of disease.

1. Heme Synthesis Inhibition. The earliest
demonstrated effect of lead involvlll Its
ability to inhibit at leest two enzymes of th6
heme synthlllis pathway at very low blood
levels. Inhibition of delta amlnolevulinic
acid dehydrase (ALA-D) which catalyzes the
conversion of delta-arnlnolevullnlc acid
(ALA) to protoporphyrin Is observed at a
blood lead level below 20 ~gldl. At a blood
lead level of 40 ~gldl. more than 20% of the
population would heve 70% Inhibition of
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ALA-D. There is aD exponentialinauue in
ALA excretion at blood lead levels greater
than 40 jlg!dl. .

Another enzyme, farrochelalase, ls also
inhibited at low blood.lead levels. Inhibition
of ferrochelatue leads to increued fre8
erythrocyte protoporphyrin (PEP) in the
blood which can then bind to zinc to yield
%inc protoporphyrin. At a blood lead level of
50 jlg!dl or greater. nearly 100% of the .
population will have an increase in PEP.
Tnere is also an exponential relationship
between blood lead levels greater than 40 jlg!
dJ and the associated ZPP level, whlch has
led to the development of the ZPP screening
test for lead exposure.

While the significance of these effects is
subject to debate. it is OSHA's position that
these enzyme disturbances are early stages of
a disease process which may eventually
result in the clinical symptoms of lead
poisoning. Whether or not the effects do
progress to the \eter stages of clinical disease.
disruption of these enzyme processes over a
wor~ 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 arrey of symptoms including dizziness.
fatigUe. and tachycardia wh~n more severe.
Studies have indicated that lead levels as low
as 50 jlg!dl can be associated with a definite
decreased hemoglobin, although most cases
of lead-Induced anemia, as well as shortened
red-eell survival times, occur at lead levels
exceeding 80 jlg!dl. Inhibited hemoglobin
synthesis is more common in chronic cases
whereas shortened erythrocyte. life span is
more common in acute cases. .

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

2. Neurological Effects. Inorganic lead has
baen found to have toxic effacts on both the
central and peripheral nervous systems. The
earliest stages of lead-induced central
nervous system effects first manifest
themselves in the form of behavioral
di5turbancas and central nervous system
symptoms including irritability, restlessness,
insomnia and other sleep disturbances,
fatigue, vertigo, headache. poor memory,
tramor'; depression, and apathy. With more
severe exposure, symptoms can progress to
drowsiness, stupor. hallucinations, delirium,
convulsions and coma.

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

While thera is disagreement about what
exposure levels are needed to produce the
earliest symptoms, most experts agree that
symptoms definitely can occur 8t blood lead
levels of 60 jlg!dl whole blood and therefore
recommend a 40 jlg!dl maximum. The central
nervous system effects frequently are not
reversible following discontinued exposure
or chelation therapy and when improvement
does occur, it is almost always only partial.

The peripheral neuropathy resulting from 5. Reproductive effects. Exposure to lead
lead exposure characteristically involv81 can have serious effects on reproductive
only motor function with minimal senaory function in both males and females. In male
damage and hu 8 marked predilection for the workers exposed to lead there can be a
extenaor muscles of the most active decrease in sexual drive. impotence.
extremity. The peripheral neuropathy can dllCl'88J8d ability to produce healthy sperm,
occur with varying degrees of aeverity. The and sterility. Malformed sperm
earliest and mildest form which can be (teratospermia). decreased number of sperm
detected in worken with blood lead levell as (hypospermla), and sperm with decreased
low u 50 jlg!dlis manifested by slowing of motllity (asthenospermla) can all occur.
motor nerve conduction velocity often Teratospermia bas been noted at mean blood
without cllnical symptoms. With progrBlsion lead levels of 53 jlg!dl and hypospermia and.
of the neuropathy there II development of asthenospermia at 41llgldl. Furthermore,
painless extensor muscle weakness UJUaI1y there appears to be a dose-response
involving the extensor muscles of the fingers ralationship for teratospermia in lead
and band iIi the most active upper extremity. exposed workers.
followed in ievere cases by wrist drop or, Women exposed to lead may experience
much leu commonly. foot drop. menstrual disturbances including

In addition to slowing of nerve conduction. dysmenorrhea, menorrhagiaMd amenorrhea.
electromyographical studies in patients with Following exposure to lead, women have a
blood lead levels greatar than 50 jlg!dl have higher frequency of sterility, premature
demonstrated a decrease in the number of births, spontaneous miscarriages. and
acting motor unit potentials, an Increase in stillbirths.
the duration of motor unit potentials, and Germ cells can be affected by lead and
spontaneous pathological activity including cause genetic damage in the egg or sperm
fibrillations and fasclculatioDS. Whether cells before conception and result in failure
these effects occur at levels of 40 ll8/dl is·" to implant. miscarriage. stillbirth. or birth
undetermined. defects.

While the peripheral neuropathies can Infants of mothers with lead poisoning
occasionally be reversed with therapy. again have a higher mortality during the first year
such recovery is not assured particularly in and suffer from lowered birth weights. slower
the more severe neuropathies and often growth, and nervous system disorders.
improvement is only partial. The lack of Lead cen pass through the placental barrier
reversibility is felt to be due in part to and lead levels in the mother's blood are
segmental demyelination. ..__ . comparable to.concentrations oflead in the

3. Gastrointestinal. Lead may also affact the . umbilical cord at birth. Transplacental
gastrointestinal system producing abdominal passage becomes detectable at 12-14 weeks
colic or diffuse abdominal pain. constipation. of gestation and Increases until birth.
o~stipation. diarrhea. anorexia, nausea and Tbere is little direct data on damage to the
vomiting. Lead colic rarely develops at blood fetus from exposure to lead but it is generally
lead levels below 80 Ilgldl. assumed that the fetus and newborn would

4. Renal. Renal toxicity represents one of. be at least as susceptible to neurological
the most serious health effects of lead damage as young children. Blood lead levels
poisoning. In the early stages of disease of~ Ilgldlln children can cause
nuclear inclusion bodies can freq"uently be significant neurobehavioral impainnents and
Identified in proximal renal tubuiar cells. there is evidence of hyperactivity at blood
Renal function remains normal and the levels as low as 25 Ilgldl. Given the overall
changes in this stage are probably reversible. body of literature concerning the adverse
With more advanced disease there is health effects of lead in children. OSHA feels
progressive interstitial fibrosis and impaired that the blood lead level in children should
renal function. Eventually extensive be maintained below 30 Ilgldl with a
interstitial fibrosis ensues with sclerotic population mean of 15 jlg!dl. Blood lead
glomeruli and dilated and atrophied levels in the fetus and newborn likewise
proximal tubules; all represent end stage should not exceed 30 Ilgldl.
k.ldney disease. Azotemia can be progressive, Because of lead's ability to pass through
eventually resulting in frank uremia the placental barrier and also because of the
necessitating dialysis. There is occasionally demonstrated adverse effects of lead on
associated hypertension and hyperuricemia reproductive function in both the male and
with or without gout. female as well as the risk of genetic damage

Early k.ldney disease Is difficult to detect. of lead on both the ovum and spenn, OSHA
The urinalysis is normal In early lead recommends a 30 ~g1dl maximum
nephropathy and the blood urea nitrogen and permissible blood lead level in both plales
serum creatinine increase only when two- and females who wish to bear children.
thirds of kidney function Is lost. 6. Other toxic effects. Debate and research
Measurement of creatinine clearance can continue on the effects of lead on the human
often detect earlier disease es can other body. Hypertension has frequently been
methods of measurement of glomerular noted in occupationally exposed Individuals
filtration rate. An abnormal Ca-EDTA although it is difficult to assess whether this
mobilization test has been used to is due to lead's adverse effects on the kidney
differentiate between lead-induced and other or if some other mechanism Is involved.
nephropathies, but this procedure is not Vascular and electrocardiographic changes
widely accepted. A form of Fanconl have been detected but have not been well
syndrome with aminoaciduria, glycosuria, characterized. Lead Is thought to impair
and hyperphosphaturia indicating severe thyroid function and interfere with the
injury to tbe proximal renal tubules is pituitary-adrenal axis, but again these effects
occasionally seen in children. have not been well defined.
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III. Medjcal Evaluafjon
The most importent principle in evaluating

a worker for any occupational di_se
including lead poisoning Is a high Index of
suspicion on the part of the examining
physician. M diSCUS88d in Section 2. lead
can affect numeroua organ systems and
produce a wide array of signs and s)'mptoIDll,
most of which are non-specific and subtleUl
nature at least In the early staeas of disease.
Unless serious concern for lead toxicity is
pre!lent. many of the early clues to diagnosis
may easily be overlooked.

The crucial Initial "Step in the mt>dlcal
evaluation Is I'GCOg[lizlng that a worker's
employment [".aD result In expOsure to lead.
The worker will frequently be able to deF.ne
exposures to lead and lead containing
materials but often will not voluntl~r this
bformatjon unless speclfi::ally asked. In
o'.bsr si:uations the worker may not know of
ally exposures to lead but the suspicion
:night be raised on the part of the p~yslcian

!:9cause cf the Industry or occupati:Jn of the
<·.'erker. Potential occupational exposure to
i,.ad and its compounds occur in n!.any
,oc,;;upatir:ms in the ronstnlction industry,
;lit.:iudin;; domolition and salvagin~

~p!lraiiol1S.removal or encapsulation of
r.Jat.ma1s containing lead, construction,
~Itel"ltion. repa!.r or renovation of S~.ructures

mn!3ining lead. transportetion. di~posal.
510rage or rontaininent of lend or load­
ontainir:g materials OD ronstnlction sites.
:;..d J:laintenance operetions associated with .
c~nslr.Jction aeti.ities.

Once the possibility for lend exposure is
rcised. the focus can then be dlrectt·d toward
!l\iciting information £rem the mlKiical
history. physical exam. and finall) from

. IdlOratorv data to evaluate ~e worlr.er for
pf'ltout:aI"lead toxicity.
_ A complete and detailed work history is
Important in the lnitial evaluetion. A listing
of all p.."'Bvious employment with Information
on job description. exposure to fumes or
dust. known axposures to lead or other toxic
subflances.3 description of any pe;sonal
protective eGuipment used. and previous
medical surveiHance should all be included
in the worker's :-ecord. Where expc·~ure to .
lead is sllsp,:,cted. information ron~rclngon­
the-jcL pur.wnal hygiene. smoking or eating
h~bit5 in wcrk a."'<Jas. laundry procedures,
ii::Jd use of any protective clothing :Jr
respil'1ltory protection equipment should be'
noted. A complete work history Is ess'JntiaJ.
in the medical evaluetlon of a worker with
s:Jspected lead toxiclty. especialiy when long
term effects such as Deuro!oxlcity end
nephrotoxicity are considered.

The medical history Is also of fu::damentBl
i.:nportance aLd should Include II listing of all
past and current medical conditions. current
medications Including proprietilry drug
intake. previous surgeries and
hospitalizations. aJlergi08. smoking history.
alcohol consumption. and also non­
occuplltionallead exposures such 85 hobbles
(hunting. riflery). AL'lO known chilc1hood
exposures should be elldt6d. Any pruvlous
history of hematological. neurological.
gastrointestinal. renal. psychologlasl.
gynecological. genetic. or reproductive
problems should be specifically noted.

A careful and complete review cr systeIDI
must be perfonued to aSSMS both recognized

complaints and subtle or slowly ~I.-ed
sr~ptomswhich the worker might not
apprecillte as being significant. The review of
SymptOIDll should include the following:

1. General-weight loss. fatigue. deaBaaed
appetite.

2. Helld. E)'llI. Ears. Nose. Throet
(HEENT}-headachea, visual distw-bancea or
decreased visual acuity. hearing deficits or
tinnitus, pigmentation of the oral mucosa, or
metallic taste in mouth.

3. Cardio-pu!moDll!'}'--ilhortass of breath,
cough. chest pains, palprtatioDl, or
orthopnea.

4. Gaatrolntestinal-nIlUll88. vomiting,
heartburn. abdominal pain, ronstipation or
diarrhea.

5. Neurologie-lrritabillty. insomnia,
wl'lll.neos (fatigue). dizzinesa.losa of
mamory. confusion. hallucinations,
incoordination, ataxia. decreased strnngth in
hands or feet, disturbances in gait, difficulty
In climbing stairs. or selzureL

6. Hematolcgic-pallor. easy fatigablllty,
abnormal blood loss. melena. .

7. Reproductive (male and female and
spouse where rele...ant~history of infertility,
impotence. loss of libido. abnormal
menslroal periods. history of miscarriages,
stillb:rths. or children with birth defects.

8. Muscu1o-skeletal-muscle and joint
pains.

The physical examinntion should
emphasize the neurological. gastrointestinal.
and cardiovascular systems. The worker's
weight and blood pressure should ba
recorded end the oral mucosa checked for
pigmentation characteristic of a possible
Burtonlan or leRd line on the gingiva. It
should be noted. however. that the load lino
may not be present even in severe lead
poisoning if good oral hygiene Is pr:lt:+jced.

The presence of pallor on skln examination
may indicste an anemia which, If severe.
misht also be associated with a tachycardia.
If en anemia is suspected. an active search for
blood loss should be undcrtsken including
pot9ntlal blood loss through the
gaS""J'Olntestinal tract.

A complete neurological examination
sh:lUld include an adequate mental status
evaluation·Including a sea.-ch for behevlorel
lihd psychological disturbances. m~mory
testing. evaluation for Irritability. hlsol'nn!a.
hallucinations. and mental clouding. Gait
and coordination should be examln~d along
with close observation for tremor. A deteiled
evaluation of peripheral nerve function
including careful sensory and motor function
testing is warranted. Strength testing
particularly of extensnr muscle groups of all
extremities is of fundamental importance.

Cranial nerve evaluation should also be
Included in the routine exarninlltion.

The nbdominal examinetion should
lnclude euscultation for bowel sounds and
abdominal bruits and palpation for
orgenomegaly. masses. and diffuse
abdominal tenderness.

Cardiovascular examination should
evaluate possible early signs of congestive
heart failure. Pulmonary status should be
addressed particularly If rtlSpiretor protection
is rontemplated.

As part of the medical evaluation. the
interim lead standard requires the follOWing
laboratory studies:

1. Blood lead level
2. Hemoglobin and hematocrit

determinations. red cell indices. and
examination of the peripheral blood smear to
evaluate red blood C8ll morphology

3. Blood urea nitrogen
4. Senun creatinine
5. Routine urinalysis with miC'OlCOpic

examination.
6. A zinc protoporph)Tln level.
In addition to the llbove. the physician Is

authorized to order any further laboretory or
other tests which he or she deems necessary
in at:alrdance with sound medical practlca.
The evaluation must also include pregnan::y
testing or laboratory evaluation of male
fertility If requested by the employee.
Additional tests which are probably not
warranted on a routine basis but may be
IIppropriete when blood lead and ZPP levels
are equivocal include delta aminolevulinic
acid and roproparphyrin concentrations in
the urine, and dark·field Illumination for'
detaction of basophilic SUppling In red blood
ceils.

If an anemia is detected further studios
including a careful examination of the
peripheral smear, retlcul~rte count. stool !~r

occult blood. senun iron, total Iron binding
capacity. bilirubin. and. if apprqpriete,
vitamin B12 and folate mey be cr value in
attempting to identiIy the cause of the
anemia.

If a peripheral neuropathy is suspected,
nerve ronductlon studies are wBrTl!.Dlad both
for diagnosis and as a basis to monitor any
therapy. .

If renal disease Is questioned. a 24 hour
urine collection for creatinine clearanco.
protein. and elect:olytas mey be indicated.
Elevated uric acid levels mey result from
leed-Induced renal disease and a senun uric
acid level might be periormed.

An electroc.ardiogremand chest x-rey t:1lIy
be obtained as deemed appropriate.

Sophisticated and highly spocialized
testing should not be done routinely and
where indicated should ba under the
direction of a specialist

N. Laboratory EvoJuafjon
The blood lead level at present remalnB the

singhl most important test to monitor lead
exposure and is the test used in the medical
surveillanCe pfOSl'lUD under the lead standard
to guide employee medical removal. The ZPP
hes severeI adventgges ovor the blood lead
level. Because of its relatively racent
development end the laelt of extensive data
concarning its interpretation. the ZPP
currently remains an ancillary test

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

The blood lead levella a good index of
current or recent leed absorption when there
is no anemia· present and when the worker
has not taken any chelating agents. However,
blood load levels elong wlih urinary lead
levels do not nllC8SS8I'ily inalcate the total
body burden of lead and IIl'8 not adequate
measures of past exposure. One reason for
this is that lead has a high affinity for bone
and up to 90% of the body's total load Is
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der:'lsited there. A very Imp0!1Bnt cOlr.ponent
of tile totallr3d bodv burd!ln Is lead in soft
tissue (livsr. kidney: lI:ld braic). This fraction
of the lead body burden, the biologically
ilcti·.e .lead, is not entirely reflected by biood
lead levels since it is a function of the
d}'nami!:s one.ad ab50rption. distribution,
depositiOl1 in bone and eXC'Iltion. Following
di~continul:tionof exposure to It'ad, the
e:.:coss body burden is only slowly mobiliied
from bone and other relat:vely stable body
stores and eXC"!lt!ld. Consequently, a bigh
bloed lead 1,)'..,,1 may only represent recent
h£';;V}' exposure to lead v.ithout a significant
total body excess and likew1se a low bbod
lead levAI dOllS nol excliJde an elevated total
[,()d.... burden of leild.

Also due to its c~rr~15tio:l with recent
exposures. the blood IAad level mer vary
considerabiy over short time inter,'als.

To minirniz.i) laboratory error and
eITf)!1eous results due to cOl:tamination,
blovd ~"edlJ)el'smust be.carefully collected
after thorm:gh cleaning of the 'slln with
epp:ornate methods usill8 lead-free blClod
containers and ar.aalywd by a reHabls
l~!>oriltory. Undor the standard. s~J;;ples must
l-e I:~alyzsd in laboratories .....hicb are
apprc,ved by OSHA. Analysis is to be 4Ulde
u.;i::s atoniic ausorption spoetrnphotometry,
anodic stripping volte.=e!I)' or any method
w}.icb mflP,t5 Lite accureS)' rsquire:non:s set
fonn t·: L'1e stllndard.

Thf3 determination of lead in urinll is
g~;:Jcril!ly considored a 1$55 reliable
r.::mi!ori::lg technique thlLj a::Qlj'sis of whole
blcod primarlly due to iI:dividual variability
i:l urinary ex:-retion capacity as well as the
ttlcr.::lica! diEic;Jlty of obtair:ing aCC'J:-Jte 24 .
hvur unn£' colioctiOl:'s. [n additio~, workers
with renal i~suffic:~ncy,wbether due to lead
or s(;'m:J other cause, may have do::reased

. lead clearu::l(x and cons~uentJyurine lead
lc ...e~s rnav und::restimate the t:'ue lead
burden. Therdore. urine Illad levels should
nGt bJ used as a routine tost.

The zinc proiopcrphy;in test. unlike the
blood lead da t.enninatiul1. me:Jsures lI:l
ad verso metabolic efft'Ct of lead and as such
is a LeHer indica~:lr c;f lead toxicity than the
leVel ofblcod lBt'd itself. The leve[ ofZPP
r(;:iects lead ab:;crption O\'er the precoding 3
to .; months. and therefore is a hotter.
inaic"tor of lead b"dy burdsn. The ZPP
rllQu:res more tir=e than ilie blood [eed to
:;;:::0. signifiCllI:tly olevoted levels; the return
to normal t.fttlr discontinuing lead exposure
is ,,1.>0 slower. Furti::ormore, the ZPP lest is
simpler. fustcr, and lass expensive to ~rform

or:d '-:0 cor-tamination is possible. Mony
ir:·..estigato::o bcli()\"c it is the most reliable
m'Jans of mocitorir.g chronic lead iibsorption.

Zinc protopo:phyrin results from the
inhibitiun of tbe enZ)'r.'a ferrochelatllse
WblCn catalyzes the insertion of an iron
r::018r::.:10 iota tbe pr0toporphyrin molecule,
which then becc.:nes heme. If iron is not
in:;erted intu the molecule then zinc, baving
il greater affinity for protoporphyrin. takes
the pIJce of the iron, forming UP,

An clevo::tioll in the level of r:rculating ZPP
may CY.'..cur at plOOd lead levels as low as 20­
30 Ilg/dl in some worxers. Once the blood
lead lovel has reached ..0 I4g!dl there is more
marled rise in the ZPP vah:" from its normal
rungA of less than 100 Il£IdlHlO ml. Incro~ses

In blood load levels beyord 40 11W1OO g are
associ~tod with exponential increases in ZPP.

Whertlas blo;:,d lead I.::\'els fiu!:IUato over
short time spans, ZP!' levels remain .
reiatively stobie. ZPP is mear-ured directly In

r..d blood ce!l~ and is present for the ceil's
entire 120 d.1y lif&-!.pan. Therefore, the zrp
lcvd i& blooa reflects the average ZPP
prncluction over the previous 3-:' :nonths
and consequently th6 average lead exposure
curing thel timo interval.

It is recolI'.mended that a heme!oc:it be
determined whenever a conftrmtld ZPP of 50
I!g!l()Q ml whole blood is obtained to rule out
a signif:ccnt underlying anemia. If the ZPP is
in excess of l00'I!g!l00 ml and not associated
with abnOrI::ill elevations in blood lead
levels. the laboratory should be c:.ccked tc be
sure that blood leads wore determined u.;i.llt;
atomic obsorpticn ~pectropbo:ome<T)'anodic
stripping voh~.!::Jnntry.or a;)j' met!lod wllicll
m6ats the aCC.J.IBcy requirements sot for+.b by
lie staoard uy au OSHA e.pprtr,re:d .
laburatury which is expt;rienced in !E;fid'levlJl
detenninations. Repeat periodic blood leae
studies stould 00 obtain6d in nil individuals
wi~l; elevated ZP? le\'els te. be certain that an
associated elevated blDGd lead le\'el has net
beGn missed due to transient fluctuatio~s in
blood loads.

z.op has a characteristic fluorescence
spcctnim with II peak ai 594 = wbich is
rietectabic with a hematofluo:imeter. The
her::etofluorimeter is accurate and portable
find CI::l provide on-site. insbntaneous
results for worlo:s who can be frequently
tested via a finger prick.

However, careful attention must be given
10 calibration ar.d quality control procedures..
Limited data 00 blood lead-ZPP correlations
ar.d the ZPP lovllls which 1L"1l associated with
the adverse health effects discussed in
Section 2 are the major limitations of the test.
Also it is difficult to correlate ZPP levels
with environmental exposure and there is
some va;;aticn of response with age and sex.
Nevertheless, the ZPP promises to be an
important diagnostic test for the early
detection of lead toxicity and its value will
inc:nlase as more data is coliected regarding
its roiationship to other manifestations of
1:l5d noison:ng.

Levels of delta-aminolevulinic acid (ALA)
in the urine are also USGd as a measure of
lead exposure. Increasing concentrations of
ALA are belie\'ed to result from the
i:1hi\;itien of tbe enzyme delta­
ll:::lir!Olanliinic acid dehydrase (ALA-D).
f,lthuu(!h the test is relatively easy to
porfcom, inexpensive, and rapid. the
di~ad\'a.jtagesinclude variability in resulL~,

the necessity to collect a complete 24 hour
urine sample which has a specific gravity
greater the.., 1.010. and !Ii~o the fact that ALA
decemposes in the pres!lhce of light.

Tlle pattern of porphyrin cxcretien in the
urine can also be helpful in idor.tifying lead
intoxiCilticn. With lead poisoning, the urine
concentrations of coproporphyrins I and II,
porphobilinogen Bnd uroporphyrin Iris:!.
The most important increase. however, is'
that cf coproporphyrin lll; levels may exceed'
5.OCO ~sJI in the urine in lead poi~nod

individuais. but its co:re!ation with blood
lead levels and ZPP lUll not as good as those
of ALA. Increases in urinary porphyrins a:-e

no: diegnos1i:: of loa~ to:<:ir'~;: and ~"\' h'
s!"{ln In porphyria. s:Jmtl liver di5cil~e:. Bno
·in patients with l'>l!=h reticuloc:r.e COll!1lS.

Su=a.")·. The OCC"Jp~tior.alSdel\' and
P.F.illth Ariminisuiltiun '5 i:1!:!r:::l sta·.a1;::u f..,r
in:Jrganic lead i~ the CC!ls:r"Jc:ion.ir:d\!$~"

rlac'Js signi!icar.: cmphasi5 on the ml'Clr:ili
!'urveiliance of a;J worLe:-s ~XPCSi:~ 1~ :c\"u!,;
of inorzanic lea:! abo'!e 3Q ~l'.'m~ nv..... The

. physit:ian has a fun:!smenta! r::lt: i;. :::15
sUI",..eillance proc;ra."Tl. Elnd in th c;;"!'"t;r,:: .,f
!hc m!;dical rnmoval p!"_'!::c:ion ;Jro~r<!1::.

Even wit!l !ld€:;'.'~l'l WiJ;'j(~; p.d'Jr::\i(17: DOl

tho advcne health effects of i~;;d ~nj

appropriate t;-ainir.;; in w'J:k pra~\:cc~.

pe~cllal hygie:lt1 and other cont:nl rn~a5·':~~.

tile physi::i<:n h ..s a pri:nary responsibi:iry !cr
e\'ai~3n;~;r-oten:ial1ecd toxiCliy it'". l~e
wc:hr. It is ad)' ti:rou/;h e careful .In:1
d9taiipd medic!:l bod work hi,l<:Ij', J

cc:nplete physical CXa!nind~iot:and
cpp~pr.ate labornto,,' tr~~i;;~ th~t l!;'I

lIccurate ass{)ss:::t:nt C!l'l t~ :~~:ie. Me::\' of
tho adve,se r.eolt!:. dr;;:ct, of It',,J lC'xicifv lire
eithiJr irreversibis er or.:y Fanialiy rel'ersih!:l
and tht1reiorc curl\' d:-tcc:ion of diseJse is
-...ery important. -

This docu:nent outlines L[-,e ~ejical
:r.unitoring prug~3ffi oS defit~ed by the
occuyaticn;ll ;ufety iiIld heal:h standarc i:lr
ino:~~nir. lead. It !"'.;Jvinv,"s the ad\"~:~~ L~;c.l!h

cifec:~s of lead puis.:mi::.g and .i,,~:::r:'::es tile
impo~ci1t ele;nent5 of the histury ~nd

ph)'sic31IJx:lr:1:n~!iunsas th~y r:Jlale to :::.1se
advc!'se effects. finally, tho app:oFiJ:e
laboratory testing for o\"dl...la:m3 lenG
exposure and toxicity is pre~ented.

It is hoped thut thi: review and disc:lssioll
will give the physician a better
understanding of tho OSHA slandard wilh
the ultimate gual of ?rot~ctin6 thA. he::.lth and
weli·boing of the worker ex?C~P.d to lead
under his or her care.

Appendix D to § 1!l2G.62- Qualitalive =:!
Quantitative Fit Telit I'n,tncu:S

I. Fit Test Protocols

A. Gtmeral: The employer shaH includc thu
fullowing provisions in lhll fl, test
procedures. These provisions apply tu w~h
qualitative fit testing (QLIT) and Cjll;'ntitati\'o
fit testing (QNIT) pormissible fur c.:;mp!iance
with p::rag~ph (f)i3j(iij of § 1926.62.....1I
l"stinS is to be conductt,d annually.

1. The test subject shall be allowc-J tu pick
tho ;nost comfortablo respir.Jlor frOT. a
selection induding respfr!ltcrs Df VC::;lUS

sizes from different I!!anu:..:i:.rrers. The
seiection shall include e! Ica~t three si;:lJS of
E:lastomcric iacepieces of the.type of
respirator that is to be tesH:ct, Le., three sizes
of half mask: 0: three sizes of full facepicce.
Resiliriltors of oach size must be providcd
from at least two rr.anufilcturers.

2. Prior to the selection process, the tesl
subject shall be shown how to put on a
respirator, how it should be positioned on
the filce. how to set slnip tension and how
to detennine a comfortable fit. A mirror shall
be available to assist the subject in evaluating
the fit and positioning the respirator. This
instruclion may not constitutll the subject's
formal training cn respin:tor use, as it is only
a n:view.

3. Thll test subject shall be il'formed that
he/she i~ being asr.cd to ~elect the respirotor
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which provides the most comfortable fit.
Each respirator represents a different size and
shape, and If fitted, maintained and used
properly. will provide adequate protection.

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

5. The more comfortable faeepieces Bre
noted; th!' mc~1 c.,mfortable mask Is donned
and wo;n at 1l<8$t live minutes to assess
comfort. Assi$lii."lee in alllleSllUlg comfort can
be given by discussing the points in Item 6
below. If the test subject is nol familiar with
using a particular respirator. the test subject
shall be directed to don the mask several
times and to adjust the straps each time to
become adept at setting proper tension on the
straps.

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

(a) position of the mask on the nose;
(b) room for eye protection;
(c) room to taUt; and
(d) position ofmaU on face and cheeks.
7. The following criteria shall be used to

help determine the adequacy ofthe respirator
fit:

(a) chin properly placed;
(b) adequate strap tension. not overly

tightened;
.....(c) fit across nose bridge;

(d) respirator of proper size 10 span
distance from nose to chin;

(e) tendency of respirator to slip; and
(I) self-obser..ation In mimJr to evaluate fit

.,~- and respirator position.
8. The test subject shall conduct the

negative and positive pressure fit checks as
described below or In ANSI Z88.2-1980.
Before conducting the negative or positive
pressure test. the subject shall be told to seat
the mask on the face by moving the head
from sida-ta-side and up and down slowly
while talclng In a few slow deep breaths.
Another facepiece shall be selectad and
retested if the test subject fails the fit check
tests.

(a) Positive pressure check. Close off the
exhalation valve and exhale gently Into the
facepiece. The face fit Is considered
satisfactory if a slight positive pressure can
be built up inside the facepie,ce ~ithout'any

evidence of outward leakage of air at the seal.
For most respirators this method of leak
testing requires the wearer to first remove the
exhalation valve cover before closing off the
exhalation valve and then carefully replacing
it after the test.

(b) Negative pressure check. Close off the
inlet opening of th!l canister or cartridgo(s) by
covering with the palm of the hand(s) or by
replacing the filtar seal(s). inhale gently so
that the facepiece collapses slightly, and hold
the breath for ten seconds. If the facepiece
remains in Its slightly collapsed condition
and no inward leakage of air is detected. the
tightness of the respirator is considered
satisfactory.

Q. The test shall not be conducted if there
is any hair growth between the skin and the
fucepiece sealing surface, such as stubble

beard JUDWth:beard. or long sideburns which
cross the respirator sealing surface. Any type
of apparel whic;h interferes with a
satisfactory fit shall be altered or removed.

10. Ifa test subject exhibits diffieulty In
breathing duriIig the tests, she or he shall be
referred to a physician to determine whether
the test aubject can wear a respirator while
performing her or his duties. .

11. If at any time within the first two week
of use the respirator becomes uncomfortable.
the test subject shalll!e given the opportunity
to select a different £a'eepieee and to be
retested.

12. The employer shall maintain a record
of the fit test administered to an employee.
The iecord shall contain at least the
following Information:

(a) name of employee;
(b) type of respirator;
(e) brand, size of respirator;
(d) date oftest:
(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 until the next fit test is
administered.

13. Exercise regiman. Prior to the
commencement of the fit test, the test subject
shall be given a description of the fit test and
the test subject's responsibilities during the
test procedure. The description of the process
shall include a description of the test
exercises that the subject will be performing.
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 subjec;t shall
parform 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 slowly and
deeply, taking caution so as to not
hyperventilate.

(e) Turning head side to sid!!. Standing in
place. the subject shall slowly 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
subject can Inhale at each side.

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

(e) TaUeing. The subject shall talk out loud
slowly and loud enough so as to be heard
clearly by the test conductor. The subject can
read from a prepared text such as the

. Rainbow Passage (see below), count
backward from 100, or~te a memorized
poem or song. . .

Rainbow Passage
When the sunlight strikes raindrops in the

air, they act like a prism and form a rainbow.
The rainbow is a division of white light Into
many beautiful colors. These take the shape
of a long round arch. with its path high
above, and Its two ends apparently beyond
the horizon. Thare Is, eecordlng to legend, a
boiling pot of gold at one end. People look,
but no one ever finds It. When a man lools
for something beyond reach, his £rll'nds sey

he Is looking for the pot of gold at the end
of the rainbow.

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

(g) Bending over. The test subject shall
bond at the waist as if he/shu were to lauch
hlslher toes. logging in place shall be
substituted for this exercise in Uose test
environments su'dCas shroud type QNFT
units which prohibit bending at the waist.

(h) Normal hreathing. Same as exercise 1.
Each test exercise shall be performed for

one minute except for the grimace exercise
which shall be performed for 15 seconds. The
test subject shall be questioned by the test
conductor regarding the comfort of the
respirator upon completion of the protocol. If
it has become uncomfortable, another model
of respirator shall be tried.

B. Qualitative Fit Test (QIFI') Protocols. 1.
General (a) The employer shall assign
specific individuals who shall assume full
responsibility for implementing the
respirator qualitative fit test program.

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

(c) The employer shall assure thaI QLfT
equipment is kept clean and well maintained
so as to operate at the parameters for which
It was designed.

2. Isoomyl Acetate Protocol. (a) Odor
threshold screenIng. The odor threshold
screening test, performed without wearing a
respirator, is Intended to determine If the
individual tested can detect the odor of
isoamyl acetate.

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

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

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

(4) The screening test shall 00 conducted
in a room separate from the room used for
actual fit testing. The two rooms shall be well
ventilated but shall not be connected to tbe
same recirculating ventilation system.

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

(6) A test blank shall be prepared in a thU'd
jar by adding 500 cc of odor free water.

(7) The odor test and test blank jars shall
be labeled 1 and 2 for jar Identification.
Labels shall be placed on the lids 110 thtly can
be periodically peeled. dried off and
switched to maintain the Integrity of the test.

(8) The following Instruction shall be typed
on a card and placed on the table In front of
the two test jars (i.e., 1 and 2): "The pllI"pOse
of th is test is to detennine If you can smell
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(11) If the saccharin is not t:.sted lifter 30
squeezes (step 101. the lesl subject ma~' not
perform the saccharin fit test.

(12) If a taste response is elicited. tl':e test
subject shall be asked to tlike note of the laste
for reference in the fit test.

(13) Correct usa of ~e nebul:ze: means thaI
approximately. ce of liquid is used at a time
in the nebulizer body.

(H) The nebulizer shall bf\ thoroughly
rinsed in wate:. shakeD <i]'. and refilied at
least each mOr.Jing and afternoon or at least
every four hours. .

(b) Saccharin soiution lierosol fit lest
procedure

(1) The test subject may not eal, drink
(except plain wale:), or chew gum for 15
minute~ before tbe test.

(2) The fit test uses the same enclosure
described in I. B. 3. Ie) of this appendix.

(3) The test subject shall don the enclosure
while wearing t.~~ restlirator selected in
soction I. B. 3. (a) of this appendix. The
respirator shall be properiy adjusted and
equipped with a particulate filter!s).

(~) A second DeVilbiss Model 40
Inhalation Medication Nebulizer is used to
soray the fit tesl solution into the anclosure.
This- nebulizer shall be clearly marked to

.. distinguish it from the screening test soiution
nebulizer.

(5) The fit test solution is prep~d by
adding 83 grams of sodium saccharin to 100
cc of wann water.

(6) AI; before. the test ~ubject shall breathe
through the wide open mouth with tongue
extended.

(7) The nebulizer is inserted inlo the hole
in the front of the enclosure and the fit test
solution is sprayed into the enclosure using
the same number of squeezes nY.J.uired to
elicit a laste response in the screening test.

[a) After generating the aerosol the test
subject shall be instructed to perform the
exercises in section I. A. 14 above.

(9) Every 30 seconds the aerosol
concentration shall be replenished using one
hal! the numoor of squeazes as initially.

(10) The test subject shall icdicate to the
test conductor if at ar.y tim.. during the fit
tesl the taste oi saccharin is detected.

(11) Uthe taste of saccharin is deiected. the
fit is doomed unsatisfactory and a different
respirator shaH be tried.

(12) Successful completion of Ihe test
protocol shRlI aHow the use of Ihe tested
respirator in contaminated atmospheres up to
10 limes th'l PEl.. In other words, this
protocol may be used for assigned protection
far.lors ne higher than 10. .

4. Irritant Fume Protocol. (a) The respirator
to be tesled shall be equippeu with high­
efficiency particulate air (HEPA) fillers.

(b) Tho lest subject shall be allowed to
smell a weak concentration of the irritant
s:noke before the respirator is donned to
become familiar with its characterislic odor.

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

(d) Advise the test subject that the smoke
Clill be irritating to the eyes and instruct the
subject to keep hislher eyes closlld while the
tost is perfonned.

be f..iled, the Ilubject shail wait about 5
mil.utes Mfora relesting. Odor sensitivll)'
will usually Cavo returned by this time.

(9) When a respirator is found that paBS85

the test. Its efficiency shall be demonstrated
for the subject oy he\"ing tbe su~..ject bre.,j; tbe
face saaland tUe a breath b6fora exiting the
chamber. .

(10) When the tllSt subject leaves the
chamber. the subject shall remove the
saturated towel andr1:'.!1.!!!L~L\Qthe person
conducting the tBlit. To keep the tBlit area
from becoming contamlnatad, the uE6d
towels shall bo kept in a ~U 18al.ing bag &0

there is no sil1;Dificant IAA concentrlltion
build-up in the test chamber during
subsequent tests.

3. Saccharin Solution Aerosol Protocol.
The entire 8O'Bening and testing procedure
sDall be axplained to the telt subject prior to
the conduct of tho screening test.

(a) Taste threshold screening. The
sacd1arill taste threshold screening,
perfonned without wearing a respirator. is
intended to determine whether the
individuel being tested can detect the taste of
saccharin.

(1) During threshold screening es well as
during fit testing. subjects shall W'3ar an
enclosure about the head and shoulders that
is approximately 12 inches in diameter by 14
inches tll!i with at least the front portion
c1B<ir and that allows free movements of the
ha&d when a respirator is worn. An enclosure
substantially similar to the 3M hood
assembly, parts # IT 14 and' PT 15
combined, is adequate.

(2) The test enclo5"~ shall bave a 3/. inch
hole in front of the test subject's nose and
mouth area to accommodate the nebulizer
nozzle.

(3) Tht: test subject shall don the test
er.closure. Throughout the threshold
screening test, the test subject shall breathe
through hislher wide open mouth with
tongue extcndlld.

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

(5) The thresholJ check solution consists
of 0.B3 grams of sodium saccharin USP in 1
cc of wann water. It can 00 preparE-d by
putting 1 cc of the fit test solution (see (b)(s)
below) in 100 cc of distilled water.

(6) T'l prod~ce the aorosol. the nebulizo.r
bulb is'fumi}' squoezed so thallt collapses
coml'letely. then released and allowed \0
fully expand.

. (7) Ten squeezes are repeat&<! rapidly and
then the test subject is asked whethor the
saxharin am b9 tasted.

(8) If the fust respo!l~is negative, ten
mora squeezes are repeated rapidly and the
test subject is again asked whf:ther the
saccharin Lq tasted.

(9) If the second response is negative. ten
more squeezes lire repeated rapidly and the
test subject is again asiuld whether the
saccharin is tasted.

(l0) The test conductor will take note of
the number of squeezes required to solicit a
taste response.

banena oil at Ii 10",; concentrlltion. The two
bottles in front of you' coDUilil W1Itf'f. One of
lhese bottlos also conteilUi 8 smBlJ a::nount of
uanana oil. Be sure tbe covel1llU'll on tight.
then shili each bottle for two aeconds.
Unscrew th!llid of each bettie. one 8t 8 time.
and sniff a\ the m(Juth of the bottle. Indicate
to the test conduetc.r which bottle contains
ba:Jana oil."

(9) The mixtures used in the Lo\A odor
det6!:ticn test shall be prepared In sn area .
S(lparsta from where the test is performed. in
order to prevent olfactory fatigue in the
subject.

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

(11) If the test subject correctly identifies
the jar containing the odor test solution. the
iest subjllCt I!1ll)' proceed tu respirator
selection snd fit tes~ng.

(b) Isoamyl acetate fit test.
(l) The fit test chsmber shall be similar to

a clear 55-gallon drum liner suspended
inverted over a 2-foot diameter frame so that
the top of the chamber is ebout 6 inches
above the te.~ subiect's beed. The inside top
center of the ch~~r sba!! have a small hoox
attached.

(2) Each respirator used for the fitting and
: fit testing shall be equipped witb organic

vapor cartridgfls or offer protection agailUit
organic vapors. The cartridges or masks shall
De changed at loast weekly.

(3) After selecting, donning. snd properly
adjusting a respil1ltor. the test subject shaH
wear it to the fit t6sting room. This room
shall be separat~ from the room used fer odor
tb[f)~hold scrooning and respirator sela.:tion.
and shall b\l well ventilated. as by an llxhaust
fan or lao hood, to p~vent general room
r.ontamination.

(~; A copy of the test exercises and any
1'[!ljJarlld tex! from which the subject is to
r"ad ,;hall 00 taped to ths inside of tho test
chcmoor.· .

(5) Upon enterins the test ch!!.IDbAr, the test
subject shall 00 given a 6-inch by 5-inch
piece of paper towe!' or other porous.
absorbent. single-ply material. folded in half
and wetted with 0.75 cc of pure lAA. The te.t
subject shall hang the wet towel on the hook
3: the top of the chamber.

(6) Allow two IT.inutes fo, the lAA test
conccntntion to stobili:s befo!"1l starting the
fit test exercises. This would be an
appropriate time to talk with the test subject;
to explain the fit test, the importance of hisl
her cooperation. and the purpose for the head
exercises; or to demonsrrate some of the
exercises.

(7) If at any time during the tett!. the subject
detects the b<:nana like odor of 1AA. the test
has faiied. The subjoct shall quidly 6xit from
the test chamber and leave the test arUa to
avoid olfactory fatigue.

(8) If the test has failed. the subject shall
return to the selection room and remove the
respiraior. repeat the odor sensitivity test.
select and put on another respirator, return
to the test chamber and again begin the
procedure described In (IJ(B){2}{b) (1)
through (7) of this appendix. The p=ss
continuos until a respirator that fils well has
bt,~n found. Should the odor sensilivity test
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(ll) The test conductOr ahal1 direct the '~
stream of irritant smoke from the smoke tube
towards the face seal area of the test subject.
HoiShe shall begin at least 12 inchlll from the
faceplece and gradually. mQve to within one
inch, moving around the whole perimeter of
the mask. :'(l:·;;.:. : ...

(ij The exercises Identified h1 section l. A.
14 above 'shall be performed by the test· '
subject while the reSpirator secl is being
challenged by the smoke. ."

(g) Each test subjoct passing the smoke test
without evidence of a response shall be given
a sensitivity'chad of the smoke from the
same tube once the 'respirator has been
removed to determine whether he/she reacts'
to the smoke. Fail~ to evoke a response
shall void the fit test.:, " , .. . ,

(h) The fit test shSll be pedonned in a
location with exhaust ventilation sufficient to
prevent general Contamination of the testing
area by the test agenl" .

C. Quantitative Pit Test (QNFT) Protocol. 1.
General (a) The employer shall assign ;
specific individuals who shall &SIUIIle full
responsibility for implementing the ' .
respirator quantitative fit test program.

(b) The employer shall ensure that persons
administeri.D8 QNFT are able to calibrate
equipment and perform tests properly.
recognize inValid tes~. ,calculate fit factors '
properly and asSUl"8 tJiat test equipment Is in
proper wormg order. ::.,' .... '_ . " '

(c) The employer shall asSUl"8 that QNIT
equipment is kept clean and well maintained '
so 'as'to operate at ilie parameter! for 'which ,
it was designed. " ", " •. " ":.. "

2. Definitions. (a) Quantit3tive fit test. The,
test is performed in'il test chamber. The, "
normalair·purifying element of the respirator
Is replaced by a hlgh-efficiency particulate
air (HEPA) filter in ,the c8se of particulate
QNIT aerosols' or a soIbent offering ..
contaminant penetration protection', " ,
equivalent to high-efficlency filters where the
QNIT test agent is a gas or vapor. , , ' .

(b) Challenge agent meaDS the aerosol, gas
or vapor introduced :oto a test chamber so
that its concentration Inside and outside the
respirator may 00measured.·

(c) Test subj8ct means the'person,wearing
the respirator for quantitative fit testing.

(d) Normal standing position means '
standing e'reel imd 'Straight with aims down

. along the sides and looking straight ahead.
(e) Maximum peak penetration method '. ,

means the method of'determining test agent
penetration in the respirator as determloed
by strip chart recordings of.the test. The:
highest pea~ penetration for a given exercise .
is taken to be representative of average
penetration loto the respirator for that
exerci~. , , ',Il:", .'

(f) Average peak penetration method means
the method of determining test agent" . .
penetration into the respirator utilizing a '
strip chart recorder, integrator, or computer.
The agent penetration is determined by an
average of the peak heights on the graph or '
by computer Integration, for each exercise
except the grimace exercise. Integrators or
computers which calculate the actual test
agent penetration Into the respiiator for each.J
exercise wl1l also be considered to meet the' I"
requirements of the average peak penetration
method.

(g) "Fit Pactor" means the ration of (n) Test respirators shall be mllintained in
challonge agent concentration outside with proper working order and inspected for
respect to the inside of a r.lSpirator inlet deficiencies sucb as CI'lIW, missir.g \'ah'es
covering (facepiece or enclosure). and gasket.. etc.

3. Apparatua. (a) lnstNmentation. Aerosol 4. Procedural Requirements. (a) When
generation. dilution, and measurement performing the initial positive or negative
systems using corn oil or sodium chloride as pressure test the sampling line shall be
test aerosols sball be used for quantitative fit crimped closed in order to avoid air pressure
testing. :.' , _" ,". .'.:,' leakage during either of these tests.

(b) Telt chamber. The testcliBiii~&iIfbe (b) An ebbrevlated screening isoamyl
large enough to permit all test subjects to , acetate test or irritant fume test may be
perCorm freely all required exercises without utilized in order to quickly identify poor
disturbing the challenga agent concentration fitting respirators wbich passed the positive
or the measurement apparatus. The test" and/or negative presSUJ'!! test and thus reduce
chamber sball be equipped and constructed the amount of QNFT time. When performing
so that the challenge agent is effectively a screening isoamyl acetate test, combination
isolated from the ambient air. yet uniform in high-efficiency organic vapor carnidgesl
concentration throughout the chamber. canisters shall be used.

(c) When testing air-purifying respirators, (c) A reasonably stable challenge' agent
the normal filter or cartridge elament sball be concentration shall be measured in the test
replaced with a hlgh-emciency particulate chamber prior to testing. For canopy or
filter supplied by the same manufacturer. shower curtain type of test units the

(d) The sampling instNment sball be determination of the challenge agent stability
selected so that a strip chart record may be may be establisbed after the test subject bas
made of the test showing the rise and fall of entered the tlist environment. '
the challenge agent concentration with each (d) I:nmedlately after the subject enters the
inspiration and expiration at fit factors of at test chamber, the challengo agent·
least 2,000. Integrators or cOmputers which concentration Inside the respirator shall be
integrate the amount of test agent penetration measured to ensure that the peak penetration
leakage into the respirator for each exercise does not exceed 5 percent for ahalf mask or
may be used provided a iecord of the 1 percent for a full facepiece respirator.
readings is made:' ~, : ' .• ',:' ' (e) A stable challenge concentration shall

(e) The combination of substitute air- be obtained prior to the actual start of testing.
purifying elements, challenge agent and .C· (f) Respirator restraining straps shall not be
challenge agent concentration in the test , ' overtightened for testing. The straps shall be
chamber shall be such that the test subject is ' adjusted by the wearer without assistance
not exposed in excess.of an established from other persons to give a reasonable ,: '
exposure limit for the chr.llenge Bgent at any comfortable fit typical of nonnsl use.' .' ,
time during the testing process; , (g) The test shall be termir.;;led whenever_

(f) The sampllng port on the test specimen any singie peak penetration e:.:a;eds 5
respirator shall be pl&C8dand constructed 80 percent for half masks and 1 percent for full
that no leakage occurs around the pert (a:g.' facepiece respirators. The test subject shall be
where the respirator is probed), a free ali ' ., refitted and retested. If two of the three ,
Dow is allowed into the sampling line at all, .. requ~d tests are terminated, the fit shull be
tlmel and so that there is no Interference ., " deemed inadequate.
with the fit or perfortnB;Iice of the resplrato~; (h) In order to sUCC0ssfully complete a

(g) The test chamber and test set up shall QNFT, three successful fit tests are required.
pennit the person adIninlsteriiig the test to The results of each of the three independont
observe the teSt subject inside the chamber fit tests must exceed the minimum fit f~ctor
during the test> ::. needed for the class ofrespirator (e.g. hilif

(h) The equipment generating the challenge mask respirator, full flicepiete respirator).
atmosphere shall maintain the concentration (I) Calculation of fit factors', ;.
of challenge agent Inside the test chamber" (1) The fit factor shall be determined for
constant to within a 10 percent variation for the quantitative fit test by taking the ratio of
the duration of the test. the average chamber concentration to the

(I) The time lag (Interval between an event concentration inside the respirator.
and the recording of the event on the strip (2) The average test chamber concentration
chart or computer or integrator) shall be kept is the arithmetic average of the, test chamber
to a minimum. There shall be 8 cleer' concentration at the beginning and of the end
assocletion between the occurrence of an of the test " ' ,

d th h be d be (3) The concentration of the challenge
:i:J.i e e test c am r an Its iug agent Inside the respirator shall be .' .

(j) The sampling line tubing for the test determined by one of the following methods:
chamber atmosphere and lor the respirator, (1) Average peak concentration
sampling port shall be otequal diameter and (il) Maximum peak concentration
of the same material. The length of the two (UI) Integration by calculation of the area·
linel shall be equal. ' _' ,", r~ ..",', under the individual peak for each.: I

(k) The exhaust Dow from the test chamber exercise. This Includes computerized
shall pass through a hlgh-effic\ency filter: ' lotegration.
before release. , ;': . :', 1', (j) Interpretation oftest results. The fit

(I) When sodium chloride aerosol is used. factor established by the quantitative Ilt
the relative humidity inside the test chamber testing shall be the lowest of the three fit
shall not exceed 50 percent. factor values calculated from,the three

(m) The limitations of instrument detection required fit tests.
shall be taken into account when (k) The test subjoct shall not be permitted
determining the fit factor. to wear a half mask. or full facepiece
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respirator "unlel8 a miDlmumftt factor
equivalent to at leut 10 tiDies the hazardous
exposure level 11 obtained.

(1) Filtel'll used fot quantitative fit testing
shall be rep~ced at leut weekly, or

whenever Inaeued breathing reslltaDce 1I
" enlXlUDtered, or when the test qent hal

altered the integrity of the filter media.
Organic vapor cartridges/canisters shall be
replaced dally (when used) or sooner If there

...-.

b any indication of breakthrough by B test
asenl
(FR Doc. 93-10102 Filed 4-27-93: 4:12 pm]
..LUNG COOE .to-a-fO



Appendix E



I':
..... ·.,_• .-If...~~_.-l:..c .... ;.,-~

CHASE ENVIRONMENTAL GROU~ INC.
environmental engineering and consulting

Pl'ouJ4 pl'~~en~ th~ certificate to

ARTHUR BENDER
:_'-i'~'c:;:'~'::"':"'a . ..._-- ',' :~!tce~:1/ut completion 01t~
~,Hour S· -: .upervisor

:~r~. '.
~i:.t')9 c· - 120 .

,--~\?-~r~ ~l ,

~a~·~·I:~·~-·~·-,1...~·;...:}:- .r'::..~~.~·••" E" - . :1. ..,;;-

cOIU"~e ':_i;~'t .' .: l:/Wiro .

October 22.l 1993
CtJlllpI.uon 2a~

dLRlLL
-Ca-:' ;])iHclo,

&uafl
mtulllf", ~MUSA~

109 2Jall6Jllr'l ofaJU, Suits 300 • afo~vj/t" J(uJucl'l 40223

(S02) 327-6 J9J,

zo
c
(S)
I\)

.
ill
W

p
-J
p

A

n
I
D
U1m
mz
c.....
;0
o
Z
3
mz
-i
D
r
G1
;0
o
C
"U

Ul
:(S)
.1\)
(A
I\)
-J
-J
ill
Ul
-J

-io

OJ
p
I\)

w
w
p

OJ
I\)

bj
'"U.(s)

il\)



, ,, .

CHASE ENVIRONMENTAL GROU~ INC.
environmental engineering and consulting

prouJ~ prejenh thiIJ certificate to

.• '. .. .... : ~ ....... ;..r :. - . ~:.

October 21, 1993
~:J)aJ.

d/klO. tours :J)~fm. •

~~
m"~,., CtHfoNl16 ~/Jy ----...,

f O~I :J)ausnbvj .LaM, Sulk 300 • c:foui!.uJt, ..Ksflluek" 40223

(502) 327-6191

.:.-....

"

".-' zo
C

lSi
I\)

~

\D
W

......
-J

......
Ul

()
I
D
(J]
m

~c.....
;0

'0
'~

mz
-l

~
1JJ
;0
o
C
lJ

Ul
; lSi
I\)
W
I\)
-J
-J
\D
Ul
-J

,(j

ill
......
I\)

W
W
......

ill
I\)
W

'Ul

'lJ
,... ~

"



... - .. -... ..... ;:l.-:r:o,!!·.. ·u '" ".' .. -- .": ~.. ~ .-:. _~.

to>
-J

OJ
to>
l\J

·w
tAl
to>

U1
(S)
l\J
W
l\J
-J
-J
ill
U1
-J

ac
(S)
l\J

to>
U1
()
I
D
(f)
m
mz
c....
;a
o
~
~
-i
D
r

~
o
C
lJ

~

ill
W

iej
".= ••

40H10219304
e~'Y/-J., .

........., ...

CHASE ENVIRONMENTAL GROU~ INC-..
environmental. engineering and.consulting

prouJ4 pre:je~ th~ certificate to

Compt.u- ::hid.
October 21,1993

m~I·'" Co7'-t. ~ft"J

'.

J09 :J)lUI6rl/,.V alaM1Sui!. 300· cf~;'~vill., .J(uatru:t" 40223 .

(s02)327.6191 .

OJ
l\J
tAl
U1

lJ
. : (S)
·.:~.A



" ~ .. """'"'PO:'·,.:.,,~lPIt.~ ...'. - '...~.. ., ....

CH.ASE ENVIRONMENTAL GROU~ INC.
environmental engineer.ing and consulting

ProuJ4 pre!Jenfj lhi!J certificate to

1091:>avlln/,y clanB) Suits 300 .' ofouiwi!le; .J(.nluct'l 40223

(502) 327-6 J9/

-lo

(J]
(S)
I\J
W
I\J
-'l
-'l
ill
(J]
-'l

iz
~

'. I(J

-
ill
W

p
'-'l

p
(T\

()
I
J)
Ulm
mz
c
~

;0
o
~
mz
-l

f2
G1
;0
o
C
lJ

OJ
;p

I\J

W
W
p

OJ
I\J
W
(J]

lJ
(S)

.. (J]

40H10219303
e~n..J.,CoecpttkM :J)at.

JJ£J~~W .•

~~
mtuUlfu) eD,p~14 Saflbj ,.

October 21, 1993



109 2Jauutfnt afaNJ} SUI'Ie 300 • afoUiJvlls, ~nLu:tv 40223

(502) 327-6191

CHASE ENVIRONMENTAL GROU~ INC.
environmental engineering and: consulting

p,.ouJ4 pl'edenh tlud ce,.t/;ca~ fa

z
o
c
(S)
I\)

........
-(]

n
I·n

'U1
rn
rnzc......
;0
o
Z
3:
rn
Z
-l

~
G1
;0
'0
'C

""U

ro......
I\)

W
W......

.
'V)

(..J

-l
o

.......
. -(]

"(11
~(Sl
.1\)
.W
I\)
-(]

"~
U1

.-(]

R3
w
U1

""U
.(s)

.(Jl

:.-' ."'$1

. -

~ ..."~~...•~ ....... "'~:'"::'" .. ,.
".

JO.HNCHRISTAKIS.
~i::...:~ t·~~:;rP· .'.~.;:~.{~.. .

.,,~.~~., loiaCBdd!U!comp~tion 01tIw .

_Hour H.lth& Safety

'~'ti~j~-~ :1.~": :" ,.120 .
coU/'je coiCdfIll'ed b

eomptJw~ :J)o.bJ

tGIUd. 2J~~ --

October 21, 1993

~/. -; /~/
~~/~-

•..



CHASE ENVIRONMENTAL GROU~ INC.
environmental engineering and consulting

P,.ouJ4 pl'e~enl~ lhid cel'tificate fo

'-j
o

. -~

Z
0

.C

(S)
-I\)

v

-\D
VJ

.....
'-J

.....
-J

n
I
J)

'(J)
m
mzc......
;U
0
Z
3:m
Z
-j
J)
r
(j1
;U
0

.C
"'U

:

<.n
(S)
I\)
VJ

.1\)
-J
-J
\D
<.n
-J

'-co
-......
"I\)

VJ
lJJ.....
co
I\)
VJ
<.n

:' "'U

':r~~

8HR10229302
.C4aJ;- nuJ,.,

.... .•.. ~'-" ',"" .I.:.~e-"~!i.~ -~.~ ,,- ... - 'I"

_TIS C. SCHOPP.

.;',." of 'i"' .~ .:.. :. ~.

109 2>lUIlJnlnjetansJSuilB300 cLQu~itlJ -KBn1uct" 40223

(502) 327-6/91

8-H

e-,,~IMIIS ::hal.

c:;;- ---- ,,------
e,1UW 2iNdo,

October 22, 1993

A/~ A '/),~
&L~/£;(__

..••



I.. '.~
'. .... ~ ••• ' ••~.~.~~~....~ .......: •• '. .', --"'t.' -..... • ., ·~~·'-r

ProuJ4 pl'lMenblhid certificate to

....
-J

' ......
m

·n

~
rn

~.....
;u

~
~
Z
--l

~
[j')
;u
o
C
"U

w

Ul
W

zoc
(S)

.1\.1

•
:Ul

:~
.1\.1
.-J
:-J
:Ul
Ul

.-J
~

..

--lo

·m....
1\.1

W
W....

.~

. Rj
w
Ul

"U
(S)
m

'ne.

'.

.. C~,~~iS,I~)PHER E. KOHLER.
,,~.',. -A"~~""" . ~ t . II I..t~f ..' ;j.CC~d.1 u-completion 0 the

~~~~ . "~'~~~"" . ,,', '.

8·H~Health ... fetyRefresher
9..~ ..L_.120

7ft __ eG'nllil.on

CHASE ENVIRONMENTALGROU~ INC.'
.environmental engineering and consulting .

eD~fl21Jt.

I 09 2>all4~cfaM, Swts 300 cfo~uJt" -Xsn1uc4 40223

(502) 317-6/91

fA -- -•.--- ~
l(..c"aru :J)iH&/o,

October 22,1993

0#£



.,
, .

. ....;/
......:.'

.' ",,'
",:'. . r ":,

". ':.:',.
.:..

::.,>,
.~~..:.

HAZARDOUS WORKER EXAMINATION

~ .

EMPLOYEE NAME ~~
SS# _

IN THE OPINION OF THE PHYSICIAN, DOES THIS EMPLOYEE HAVE ANY
DETECTED MEDICAL CONDITION THAT WOULD PLACE THE EMPLOYEE AT AN
INCREASED RISK OF MATERIAL HEALTH IMPAIRMENT FROM EXPOSURE TO
LEAD?

ARE THERE ANY RECOMMENDED SPECIAL PROTECIVE MEASURES TO BE
PROVIDED TO THE EMPLOYEE,OR LIMITATIONS TO BE PLACED UPON THE
EMP'LOYEE'S EXPOSURE TO LEAD?

--.-SI GNED__--="r-----I. -+- ----\-_...L-Il~L..••

IS THERE ANY RECOMMENDED LIMITATION UPON THE EMPLOYEE'S USE OF
RESPIRATOR.?



'.

HAZARDOUS WORKER EXAMINATION

EMPLOYEE NAM~ C'.h,'\1~
SS# 3otf- 7::2 -S -5 L

DATE~

IN THE OPINION OF THE PHYSICIAN, DOES THIS EMPLOYEE HAVE ANY
DETECTED MEDICAL CONDITION THAT WOULD PLACE THE EMPLOYEE AT AN
INCREASED RISK OF MATERIAL HEALTH IMPAIRMENT FROM EXPOSURE TO
LEAD?

ARE THERE ANY RECOMMENDED SPECIAL PROTECIVE MEASURES TO BE
PROVIDED TO THE EMPLOYEE,OR LIMITATIONS TO BE PLACED UPON THE
EMPLOYEE'S EXPOSURE TO LEAD?

L\..NQ

IS THERE ANY RECOMMENDED LIMITATION UPON THE EMPLOYEE'S USE OF
PERSONAL PROTECTIVE EQUIPMENT' SUCH AS A RESPIRATOR.?

M.D.



'. I

: ..;..• /:I

, ... "
~;./

/

•

~ARDOUS WORKER EXAMINATION

EMPLOYEE NAME DaMlf-f fJ(1Jf.d
SS# _

IN THE OPINION OF THE PHYSICIAN, DOES THIS EMPLOYEE HAVE ANY.DETECTED MEDICAL CONDITION THAT WOULD PLACE THE EMPLOYEE AT ANINCREASED RISK OF MATERIAL HEALTH IMPAIRMENT FROM EXPOSURE TOLEAD?

ARE THERE ANY RECOMMENDED SPECIAL PROTECIVE MEASURES TO BEPROVIDED TO THE EMPLOYEE/OR LIMITATIONS TO BE PLACED UPON THEEMPLOYEE'S EXPOSURE TO LEAD?

IS THERE ANY RECOMMENDED LIMITATION UPON THE EMPLOYEE'S USE OFPERSONAL PROTECTIVE EQUIPMENT SUCH AS A RESPIRATOR.?
.',

SIGNED

(l;Q

:to t ,~'t WVl1, M.D.



,"

J.JAZAR.{)QL6 ,
~ WORKER EXAMINATION

EMPLOYEES NAME:

SOCIAL SECURITx NUMBER:

'DATE: II.:??/93 .
.~ I

"'.

IN,T~E OPINION OF THIS PHYSICIAN, DOES THIS EMPLOYEE HAVE.

ANY, DETECTED MEDICAL CONDITION THAT WOULD PLACE TEE EMPLOYEE AT

AN INCREASED RISK OF MATERIAL HEALTH IMPAIRMENT FROM EXPOSURE

TO ~SBESTOS, TRE~OLITE, &~TnOPHYLLIT~ OR ACTINOLITE?

. 1l.RE THERE ANY RECOMl"IENDED

ON . THE· USE OF .PER~ONAL

.RESPIR'b,TORS?

LIMITATIONS ON THE EMPLOYEE, OR

PROTECTIVE EQUIPMENT SUCH AS

")

2AS THE EMPLOYEE BEEN INFORMED BY

RESULTS OF THIS MEDICAL EX~INATION,

CONDITION THAT MAY RESULT FROM

ANTHOPHYLLITE, OR ACTINOLITE EXPOSURE?

THE PHYSICIAN OF THE
AND OF ANY MEDICAL

ASBESTOS, TREMOLITE,

HAS THE EMPLOYEE BEEM INFO~1ED BY THE PHYSICI~~ OF THE

INCREASED RISK OF LUNG C~~CER, ATTIBUT~BLE TO THE COMBINED

EFFECT OF SMOKING &~D ASBESTOS EXPOSURE?..

• SIGNED:__"b Q ___M.D. ,
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HAZARDOUS WORKER EXAMINATION

-_.,.
r

M.D.

'.

••

..,.'

EMPLOYEE NAME .J/u;;{/~ 73E;{)DGlC .
:SS# /~ i-3Z- ¥9I3·. .

DATE / ()-/t:z ~tL5

.~. ~....
IN THE OPINION OF THE PHYSICIAN, DOES T~IS EMPLOYEE HAVE ANYDETECTED MEDICAL CONDITION THAT WOULD PLACE THE EMPLOYEE AT ANINCREASED RISK OF MATERIAL HEALTH IMPAIRMENT FROM EXPOSURE TOLEAD?

ARE THERE ANY RECOMMENDED SPECIAL PROTECIVE MEASURES TO BEPROVIDED TO THE EMPLOYEE,OR LIMITATIONS TO BE PLACED UPON THEEMPLOYEE'S EXPOSURE TO LEAD?

IS THERE ANY RECOMMENDED LIMITATION UPON THE EMPLOYEE'S USE OFPERSONAL PROTECTIVE EQUIPMENT SUCH AS A RESPIRATOR.?/f\J c) MM'lJ~
) ()\L ~ WOeJA \

.SIGNE~=-r-=~-7'7
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It! "1 PROMPT~~~~
~ JIll PHYSICIANS CLINIC, INC.

December 21, 1993

West Clinic
3443 West 3rd Street
Bloomington. IN 47404-4851
812-332-3443
FAX: 812-323-8518

East Clinic
888 Auto Mall Road
Bloomington, IN 47401-5430
812-332-6888
FAX: 812-323-8528

National Environmental Services, Corp.
243 E. Winslow Rd.

Bloomington, IN. 4 7401

To whom it may concern;

I have reviewed National Enviornmental's written Medical
Evaluation and Surveillance Program with particular focus on
OSHA Regulation, 29 CFR 1926.62. It is my opinion that the
written pOlicy is in compliance with the cited OSHA
Standard.

Additionally, on the date(s) indicated, I performed a
physical examination (including indicated laboratory tests)
on the following National Enviornmental employees:

John Christakis
Art Bender
Imogene S. Myers
Darrell Higgens

10/15/93
10/16/93
10/16/93
10/16/93

The above examinations were conducted according to OSHA 29
CFR 1926.62 guidelines. Although in compliance with OSHA,
there were two procedures contained in National
Enviornmental's program that were not completed.
Electrocardiogram and Audiology. Promptcare has the,
capability to perform the Electrocardiogram but cannot
complete the Audiology to the level required (8000hz.)
Generally we arrange for this type of audiology to be done
at Indiana University Speech and Hearing Clinic.

Should you require any additional information, please feel
free to contact me.

Sin~ee~ vwYO.
Daniel R. Berg M.D. .
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Confined Space Entry Program

1,0 Introduction

The purpose of this program is to establish written standardized
operational guidelines for confined space entry, This program is based on
information from:

29 CFR, Part 1910,94
29 CFR, Part 1910,134
29 CFR, Part 1910,146
29 CFR, Part 1910,252
29 CFR, Part 1915,4
29 CFR, Part 1926,21
ANSI Standard Z88,2-1980
ANSI Standard Zl17,1-1977
NIOSH Publication 80-106

2,0 Definition

The definition of a confined space is any space that is large enough for an
employee to work in but difficult to enter or leave and not intended for
full time occupancy, A permit-required confined space is any space that
meets one of the following four conditions:

1 , Contains or has the potential to contain hazardous atmospheres,

,S

.~_.

2, Contains a material that has the potential of engulfing the
entrant,

3. Has an internal configuration such that an entrant could be
trapped or asphixiated.

4. Contains any other serious serious saftey or health hazard,



3,0 Permit Program

If the area is determined to be a permit required space, written
documentation (the permit) of the space's safety will be prepared prior to
entry. The Site Safety and Health Officer (SSHO) will have the authority to
prepare, issue, post, and cancel the permits. A sample permit is included
on the following page. The permit includes the following information.

J

*
*
*
*
*
**.

*
*
*
*
*
*
*

identification of the space
purpose of entry
date and duration of permit
list.of authorized entrants
names of current attendants and supervisors

-list of hazards in the space
list of measures to isolate the permit space and

eliminate control hazards
explanation of acceptable entry conditions
results of tests with the initials of the persons

performing the tests
rescue and emergency services and means to summon them
communication procedures for attendants and entrants
list of required equipment (respirators, alarms,

communications, lighting, hoists, harnesses, etc.)
any other necessary information
any additional permits (hot work permits, etc.)



Date: _ Time: _ a.m./p.m. (circle one)

Location of Space or Ves sel : _

Puposes for Entering Space or Vessel: _

EMPLOYEES PERFORMING WORK:

Company Employees

Time Time
IN OUT

Non-Company Employees

Time Time
IN OUT

PRECAUTIONS

Employee Qualified?
Safety Observer?
Space! Vessel Clean?
Space! Vessel's

Atmosphere Safe for Entry?
Periodic! Continuous
Monitoring Required?
Lines to Vessel Blanked or
Disconnected?

Lock out devices?
Safety Lights?
Communication Devices?
Name of Safety Observer:
Misc. Precautions?

PROTECTIVE EQUIPMENT

Belt/ Harness! Life Line?
Breathing Apparatus?
Warning Signs?
Protective Gear?
Fire Equipment?
Forced Ven~ilation?

Rescue Gear on Hand?
Misc. Equipment?

ISSUED BY _
DATE, _
Section Manager _

YES NO

YES NO



.,..~

4,0 Authorized personnel

The SSHO will determine which workers are qualified for confined space
entry. Only those people with specific training in confined space entry
will be allowed to enter.

4.1 Authorized Entrants

Thes are the employees authorized to enter the confined space. They
must know the hazards, be able to recognize symtoms of overexposure,
and understand the consequences. They must know how to communicate
with attendants, use needed equipment, and exit the space quickly and
safely when ordered or alerted.

4.2 Authorized Attendants

These are the employees stationed outside the space. They are
responsible for the safety of the entranbts. They must know the
hazards and be able to communicate with the entrants. They must be
able to recognize behavioral effects of the hazards and monitor
conditions in the space.

They have the authority to order the entrants to exit. They have the
responsibility to summon rescuers, prevent unauthorized entry, and
perform non-entry ~escues. While attending the space they may not
perform other duties that may distract them from attending the sapce.

4.3 Entry Supervisors

Managment personnel responsible for determining if safe entry
conditions exist, authorize, oversee, and termninate entry. They must
know the hazards, verify tests, and ensure that all procedures and
equipment are in place. They will verify that rescue services are
available. They will prepare and sign the written permits.

5,0 Evaluation of Hazards

Principal health and safety problems to consider during a confined space
entry are physical hazards, oxygen deficiency, explosive atmospheres, and
toxic gases or vapors."

5.1 Physical Hazards

* Mechanical Equipment (agitators, pumps, stirrers or unibar
blenders)

* Entry of fluids into the vessel

* Tools or equipment taken into the confined space

5.2 Oxygen Deficiency

Both OSHA and NIOSH recommend that confined space have a minimum
oxygen" level of 19.5 percent by volume. A direct reading unit
will be used since they provide instrumentation and continuous
monitoring.



The oxygen deficiency may be caused by several factors depending
on the situation. Example~ are: rusting of the tan's interior
causing the oxygen to be consumed, displacement by an inert gas
such as argon or nitrogen, ~r displacement of oxygen by carbon
dioxide created by a fermentation reaction in the tanks.

5.3 Explosive Atmospheres

Explosive atmospheres may result from flammable liquids or gases
which were contained in or were generated by the proce~s. In
order for an explosion to occur the vapors must be present with
the well-defined concentration limits. The lowest concentration
at which there is sufficient vapors to cause an explosion is
called the Lower Explosion Limit (LEL). The concentration at
which there is too much vapor (too rich) for an explosion to
occur is called the Upper Explosion Limit (UEL). These limits
are usually expressed in percent by volume. ENTRY MUST NEVER BE
MADE INTO SPACES CONTAINING MORE THAT 10 PERCENT OF THE LEL.

Since most combustible gas
detection principle, a low
combustible gas readings.
content first.

5.4 Toxic Air Contaminants

meters use the hot wire filament
oxygen level may cause erroneous
Therefore, always check the oxygen

Combustible gas indicators may indicate that the atmosphere is
"safe" from an explosion but the concentration of compounds may
still pose a serious health risk. When entering a confined
space, a few basic questions will be asked:

1. What was in the space?

2. What could have formed in the space?

3. What work is going to be done in the space?

6,0 Monitoring Equipment

To obtain information about the confined space, personnel will use an
instrument to evaluate the atmosphere. Instruments that may be used
include: .

* Colormetric Indicator Tubes

* Combustible Gas Indicators

* Portable Gas Chromatographs

* Organic Vapor Analyzers (OVA), Photoionization Detector (PID) or
Flame Ionization Detector (FlO)

Readings will be taken daily before entry and continually monitored during
entry. Instruments will be routinely calibrated and all workers trained in
the use and limitations of the equipment.
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•

", "......,.' . DRUG, ALCOHOL, AND NARCOTICS POLICY:
It is the policy of the Company to maintain a work place thati~ free fro~ the ~ffects of drug and alcohol abuse.
Employees are prohibited from the use, sale, dispensing,distribution, possession, or manufacture of illegal drugs andnarcotics or alcoholic beverages on Company premises or worksites. In addition, employees are prohibited from the off­premises use of alcohol and possession, use, or sale ofillegal drugs when such activities adverselyaffe~t jobperformance, job safety, or the Company's reputation in thecommunity.

The Company requires that every newly hired employee be freeof alcohol or drug abuse. Each offer of employment shall beconditioned upon the passing of a drug and alcohol test. TheCompany will not hire any applicant who fails to pass the pre­employment alcohol and drug test or who refuses to take such atest.

Employees will be subject to disciplinary action, up to andincluding termination, for violations of this policy. Suchviolations include, but are not limited to~ possessing illegalor non-prescribed drugs and narcotics or alcoholic beveragesat work; being under the influence of such substances whileworking; using them while working; or dispensing,distributing, or illegally ~anufacturing or selling them onCompany premises and work sites. Employees, theirpossessions, and Company-issued equipment and containers undertheir control are subject to search and surveillance at alltimes while on Company premises or while conducting Companybusiness.

Employees will be required to take a test to determine thepresence of drugs, narcotics, or alcohol under certaincircumstances. These inclUde, but are not limited, to thefollowing:

o Whenever the Company has reason to believe the employee'swork performance or on-the-job behavior may have beenaffected in any way by alcohol or drug use as determined. from performance problems, behavioral observation orother evidence.

a Whenever the Company's standard policy requires anemployee to undergo a physical exam.

o Whenever the Company determines that an employee may havecontributed to an accident involving a fatality,



• bodily injury, or substantial damage to property .
"Substantial damage to property" is defined as pro~osed

damage greater than $200.00 .

• Whenever the Company determines that an employee was
involved in a "near miss" incident.· A "near miss"
incident is considered to be an occurrence which
potentially could have resulted in an injury to
personnel, damage to equipment, material or product or
fire. '

Employees may be required to take an alcohol and drug test at
any time, unless such tests are prohibited by law~ Testing
positive for drugs or alcohol, or refusing to take a drug test
is a violation of this policy and will subject the employee to
disciplinary action, up to and including termination.

All positive results will require a confirmation by GCMS (Gas
ChromatographY/Mass Spectrometry), a medically reliable and
very sensitive test. Prior to taking any disciplinary action,
the Company will give all applicants and employees who test
positive for alcohol or drugs the opportunity to explain the ~~.

test results. The medical laboratory will report all positive
alcohol or drug tests to the Human Resources Representative
and other management officials solely on a need-to-know basis.

Employees who are convicted of any criminal drug violation
must report such conviction to the Human Resource
Representative within five (5) days.

Supervisors should report immediately to the Human Resources
Representative any action by an employee who demonstrates an
unusual behavior pattern. The Human Resources Representative,
in consultation wi th management., will determine whether the
employee should be examined by a physician or clinic and/or
tested for drugs and alcohol. Employees believed to be under
the influence of drugs, narcotics, or alcohol" will be required
to leave the premise~. The supervisor will arrange safe
transit.

Employees who must use prescribed drugs or narcotics during
work must report this fact to their supervisor along with
acceptable medical documentation. A determination will then .~.'

be made as to whether the employee should be able to perform
his job safely and properly.

Employees e~periencing work-related problems resulting from
drug, narcotic, or alcohol abuse or dependency may request, or
be required to seek, counseling help. Company-sponsored or
required counseling is to be kept confidential and is to have
no influence on performance appraisals. Job performance



•

•

alone, not the fact that an employee seeks counseling, is to
be the basis of all performance appraisals.

Any employee who is abusing drugs or alcohol .may be granted a
leave of absence to undergo rehabilitation treatment. The
employee will not be permitted to return to work until
certification is presented to the Human Resources
Representative that the employee is capable of performing his
or her job. Failure to cooperate with an agreed-upon
treatment plan may result in discipline, up to and including
termination~ Participation in a treatment program does not
insulate an employee from the imposition of discipline for
violations of this or other Company policies. .

The Company will, to the extent feasible, provide continuing
education to the work force about the ill effects of drug and
alcohol abuse. .

, . .- ,.. ..... .'~
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TABLE'I. Examples of Pennissible Heat Exposure Threshold
Limit Values [Values are given in ~C and (oF) WBGT]*

Work Load

Work - Rest Regimen Light Moderate Heavy

Continu0ll.s work 30.0 (86) 26.7 (80) ': 25.0 (77)

75% Work-
25% Rest, each hour - 30.6 (87) 28.0 (82) 25.9 (78)

50% Work - .'
50% Rest,_ each hour 31.4 (89) 29.4 (85) 27.9 (82)

*-As workload increases, the heat stress impact on an unacclimatiz¢d
worker is exacerbated (see Figure 1). For unacclimatized workers per­
forming a moderate level of work, the permissible heat exposure TLV
should be reduced by approximately 2.5°C.

25% Work-
- : -I 75 % Rest, -each hour
- I

Ii

. \

\

: ..

32.2 (90) 31.1 (88) 30.0:\(86) ..

91
i
i

I
;~'~~w:~~:;._:::-:~.~;;:;:::::::7~?:::'-':-:-':~'::::7:;,~-:~'"~''''''' "._ .. __ n __#.. ..-., .. _- ....... - - ....•..•. -- ... -_ .......

i
!

_ - - .__.._----_ .
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TABLE 3. Threshold Limit Values Work/Warm-up Schedule for' Four-Hour Shift*

r
)
I

I
I
I
I

I
I

",Air Temperature-Sunny Sky No Noticeable Wind 5 mph Wind '10 mph Wind 15 mph Wind 20 mph Wind

Max. Max. Max. Max. Max.
Work No. of Work No. of Work No. of Work No. 'of Work No. of°C (approx.) of (approx.) Period Breaks Period Breaks Period Breaks Period Breaks Period Breaks

-26 0 to -28,0 -15 0 to -19 0 (Norm. Breaks) I (Norm. Breaks) I 75 min 2 55 min 3 40 min .4
-29 0 to -31 0 -20 0 to-24° (Norm. Breaks) 1 75min 2 55 min 3 40 min 4 30 mm 5
-32 0 to -34 0

I -25 0 to -290 75 min 2 55 min 3 40 min 4 30 min 5 Non-emergency
-35 0 to -37 0 -30 0 to -34 0 55 min 3 40 min 4 30 min 5 Non-emergency work should cease
-38 0 to -39 0 -35 0 to -39 0 40 min 4 30 min 5 Non-emergency work should cease
-400 to -42 0 -40 0 to _44 0 30 min 5 Non-emergency work should cease

1-43 0 & below -45° & below Non-emergency work should cease

~work should cease t ,

CD
I\)

~ :
'.....'"--.,
~
:~:

';!
.~

~;,~

q
..~ .

-'" "'IfIlIII',;1
\f~~
r,\~.\,---------------------------------------------------
~Al Notes for Table 3:
,~j I., Schedule applies to moderate to heavy work activity with warm-up breaks of ten (10) minutes in a warm location. For Light-\ ,~ to-Moderate Work (limited physical movement): apply the schedule one step lower. For example, at -35°C (-30°F) with',1 no noticeable wind (Step 4), a worker at a job with little physical movement should have a maximum work period of 40-] minutes with 4 breaks in a 4-hour period (Step 5).
~..f~. 2. The followi~g is suggested as a guide f~r estimating wind velocity if accurat~ information is not available: .~~ 5 mph: lIght flag moves; 10 mph: lIght flag fully extended; 15 mph: raIses newspaper sheet; 20 mph: blowmg and('t~ , , drifting snow., ,, ' ' , ',:j CD 3. If only the wind chill cooling rate is available, a rough rule of thumb for applying it rather than the temperature and wind~ U) 'velocity factors given ,above would be: 1) special warm-up breaks should be initiated at a wind chill cooling rate of about1 ' 1750 W/m2; 2) all non-emergency work should have ceased at or before a wind chill of 2250 W/m2

• In general the warm-q up schedule provided above slightly under-compensates for the wind at the warmer temperatures, 'assuming acclimatization '1 and clothing appropriate for winter' work. On the other hand, the chart slightly over-compensates for the actual temperatures, in the colder ranges, since windy conditions rarely prevail at extremely low temperatures.
4. TLVs apply only for workers in dry clothing.
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Exposure Control Plan

On March 6, 1992 the Occupational Safety and Health Administration (OSHA) initiated
the Bloodbome. Pathogens Standard goveming occupational exposure to bloodborne
pathogens in·the workplace. An integral part of the standard (29 CFR 1910.1030) is
the "Exposure·Control Plan."

This document represents the Exposure Control· Plan for _ All personnel who
could come in contact with blood or other potentially infectious bodily fluids during the
course of their employment must know and follow the procedures outlined in this plan.
Additionally, each employee is expected to develop safe personal work habits aimed at
the reduction of exposure 'to infectious agents, to themselves and to co-workers,

• This cjocument was developed to comply with paragraph (c){1)(i) of the referenced
. standard. As stipulated by the standard, an "Expo~ure Control Officer" (ECO) must be
designated. This individual will be responsible for the overall management and support
of the Facility Bloodborne Pathogen Compliance Program. The designated "Exposure
Control Officer" for this plan is -"-- _

The ·'Exposure Control Plan" will be reviewed, evaluated and updated at least annually'
if required. The plan will be maintained by the Exposure Control Officer and will be
made readily available to all empl.oyees· and any representative of the Occupational
Safety Health Admiriistration, .

P.02

•
Purpose ofthe. Plan

.The purpose of 29 CFR 1910.1030 Bloodbome' Pathogen Standard is to reduce .
occupational exposure to infectious agents via contact with bodily fluids.' lias

.implemented thfs "Exposure Control Plan to meet the letter and intent of the referenced
~taridard.. Th~objective' of this plan is twofold:

•. To protect our employees from the health hazards associated with exposure to
bloodb~me pathogens;

~' Tci provide appropriate treatment and counseling should an employee be exposed
. .to bloqdbome·pathogens.. .

:...,'" ..: :.. G~n~ra) Program Ma~~gement
; ..... : ..

, '.' '.. <. l1le:re. are :.three majo.~· "Categories of Responsibility" essential to the effective
.. .." .imple~entatio~ ~f the plan:

........... ',"

'.' ...' .'; '::'~' .. The ':'Exposure Control Officer"
• '.' •• ~. I • •

• 0.';"

..
' .

.'. Man~g'erilent

.•. Employees ::.,.. ~.;; .. ,
:," .- ...

•
. . .:.'
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. . .

The '.'Exposure Control Officer"will be responsible for overall management and support
of the Bloodbome Pathogens Compliance Program. The ECO's responsibilities will
include but not be limited to t~e following:

• Overall responsibility for implementing and managing the Exposure Control Plan.

• Working with management, employees and Safety Department.

• .Maintaining adequate first-aid and exposure control equipment supplies.

• Maintaining a current understanding with regards to CFR 1910.1030 and any"
applicable bloodborne pathogerl health and safety information pertaining to il

•
. "

• Serve a liaison during OSHA inspections with regards to the 8100dborne Pathogen'
. Program.. . .

. .

..• .Conduct required bloodbome pathogen training in accordance with the Exposure
Control Plan. . .

'. Ensure aU requirE.!d documentation is up-to-date and complete.. '

All management 'and employees will work directly with .the Exposure Control Officer to
ensure that proper exposure control measures are followed' in accordance with this
Plan.

· Copies of the Exposure Control Plan will be maintained in all areas designed by the
· Exposure C.on~rol. Officer. Additionally. the Plan will be made available to all employees

• . . . .at any time upon r~quest A copywiH also be. posted for review.

·The.. ECO .will review the Plan on an annual basis to determine if mOdifications are
.' ne.cessary·.. In addition•. should .any procedures change or new .. equipment become

'." 'available that 'would impact the 'Plan, the ECO will immediately affect the' necessary
.. ·modification.·. . . . .

. Exposure Determination

,.t.. . 1 M

'...: '.. ..0.'.' ..
, .

r..

: '.:" Due.~o"the.nature~f C?ur.work the.following represents the primary exposure' routes to
...:....... . .:·potentiaf b.loodbome· pathogens and other infectious agents:

.'. ": :' .'. ..:.....' ...." .

• .~; :':" .'.: '." :....•. :: 'riju~ed~'p'~ison~e-I resulting in minor to severe bleeding or the need to resuscitate.

:~:::-: .'. '. :.;'.:::::.. ~'! .' j~~:i~~~~I:::~_~P~ .: 'irivolVing the cleaning' and sanitizing of' restroom facility or
~ . : :-- ., : . "; : maintenance work. conducted on restroom facilities......

': ..... ', ': The' injured. personnel aspects could conceivably involve all perSonnel while rendering
.,::, .'. ." '. initiarfirSt.aid or assistance to the injured individual. .. .. . . ..

• ,. : I' .. " '0

'" •• L••

2
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The janitorial and maintenance aspects on restroom facilities will result in limited
involvem~nf to personnel. These individuals will be designated by the Exposure
Control Officer who will ensure proper protective measures are utilized.

Methods of Compliance

As a means to effectively eliminate or minimize exposure to bloodbome pathogens, the
following precautionary measure will be utilized:

• • ,Universal Precautions

• Work Practice Controls

• Personal, Protective Equipment

• Housekeeping

Universal Precautions

This is to simply treat all human blood and bodily fluids as if they are infectious:

Work. Practices

P.04

•

.,' .
. " .",.

The ECO will ensure that the following work practice controls are utilized:

, All employees utilize proper protective equipment when rendering ,fi~st-aid. if practic:al at
the time. . '

. The ECO will ensure that all' employees, who have been involved in an injury person
incident or who have performed restroom janitorial and' maintenance services,
immediately wash th~ir hands and other exposed skin areas.

. The ECO will. ensure that all contaminated disposable equipment is properly packaged
and disposed. Additionally, all reusable equipment must be properly decontaminated
and sanitized prior to placement back into service. .

,The ECO will ensure that all surfaces which have been contaminated are cleaned and
,, ,saniti~ed with all resulting liquids properly disposed.

Personal P,r.ot~~v~' Egu~pment·
"

" ,1. ,The, ECOwill,:enslire that whenever ,feasible; proper PPE is used when
':. ,', rendering first.aid.

· .. ' . " ...

,,,' i. 'Th~':ECO' ~il 'ensure that an adequate supply of PPE is maintained and readily
, ' ,aCcessible. ,The ,equipment will include but not be limited to the following:

•

•

• Gloves·

3



DEC-23-1993 10:35 P.05

•
3.

e M~sks
)

)

• Goggles

e Mouthpieces

• Pocket Masks

Tbis equipment will be added to existing first-aid supplies and kept readily
available in the first-aid equipment storage areas.

•

. ....· .

4. The ECO will ensure that all employees are trained in the proper use of PPE as
required.

Housekeepin""g

· 1. The ECO will ensure that all restroom facilities are maintained in a dean and
sanitary manner. .

2. The ECO will ensure that aU·surfaces"contaminated with blood or other bodily fluids
are thoroughly cleaned and sanitized.

Hepatitis B Vaccination Program

A Hepatitis 8 Vaccination Program will be made available to all affected personnel at
no cost

. .
. All vaccinations will be performed under the supervision of a licensed physician or other

health care professional. .

The vaccination program will consist of a series of three' (3) inoculations over a six (6) .
· month period. .

.." .

Participation in. the vaccination program is on a voluntary basis only. Employees who
decline to take part will be required to sign the 'Vaccination Declination Formd attached.

. Post Exposure Evaluation

.. :~;': ..: :··'n the·:e~~·f"!t.that ·an. exposure to potential bloodbome pathogens or other infectious
. :.: :'" ..: 'agent~ o·~l.;lrs·,.the ECO will ensure that the following measures are taken:
." '. : :: ::', :,' .. ' " ~.': ':'::: ': . . .. " . .. . ..' . .

'. '. . e... ' An inVestigation of the ir)cid~ntand circumstances regarding the exposure.· " .. "," " . .

. : . :..- .. e. . Th~: ECO wiil complete the "Exposure Incident Investigation Form" attached. The
. ". ,:'. . .... fom;' will ~'be' retained on file at the facility and a copy will be forwarded to the
. . . Corpor:ate'Safety bep'artment for revi~w.

.' . ': -0 ...:.:~ .:.:.0 .. :" ':.' : .

• -; ',' ~.; Following the 'investigation, the ECO .will review the findings with the exposed
individual or individuals.

," .0

.....: ...

. ",

4
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• If possible, the ECO will make arrangements to have the injured person's blood
tested for pathogenic infectivity. If obtained, this information will be made available
to the exposed individual as well as the consulting health care professional.

• The ECO will also make arrangements to have the exposed individ4als blood tested
if desired. .

• The exposed individual will then be afforded the opportunity to have 'consultation
with a health care professional regarding the exposure. The ECO will supply the
health care professional with the following: .

1, A copy of the "Exposure Investigation Form"

2. Results of blood tests if obtainable. .

3. Any other pertinent infonnation requested

All information, test results, etc., will be kept under the strictest
confidentiality. Testing results and the health professional
consultative .opinions,findings and conclusions will be released
only to th'eexposed individual.

A written opinion will be obtained. from the health professional, however, only. the
.. followil:\g information will be requested .

P.06

)
)

• 1. ·15 the n~ed for a' Hepatitis B Vaccination indicated?

2... Has the .~mployee received the vaccination? .
. . .:

3. Has·the employee been informed of all results stemming from the evaluation?·

"4: Has' the employee been' informed of any potential or actual medical condition
•. . resulting from the exposure incident which require further evaluation or treatment?

..' . .

Thi!i writ;ten'opinion will be placed in the exposed individual's file and a copy forwarded
to th~ S~fety Departme.nt.... .

.. . ...

All oth~r firi'~ings, .te~t results and diagnoses.will remain confidential between the health
• :-. ..;: .caf~: PJYf.~~sional;· arid the exposed employee.

·':.:' :'. ·.~~~·I~J~.~ ·'~.~orm~tion~nd 'Training .

::.': ....: : ~" ·l~.:~~~i·ti~~·~:t~ ~;air:lin·~rrt:!·ceived as part of the on-going Company Training Program, all
· : .., .. : .personnel. will:, r~c~ive annual training specific to t~e Bloodborne Pathogen Program.

'. :. This training 'will include but not be limited to the following:. ". , .. , . .

· .;"

. . ..'. The contents of OSHA 29 CFR 1910.1030 Bloodbome Pathogen Standard

' ..
. "

." . ~ .'
"
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The ECO will ensure that all, employees receive their training and information on an
annual basis. All training is to be documented in accordance with the Company
Training Program. '.

The ECO will ensure that all new employees receive this training as. part of their. initial
Trainee Qualification.· Additionally, all new employees will sign the attached "Training
Acknowledgment Form" which will be placed in their permanent training file. This form
will be completed once at the time of initial training. . All subsequent training
documentation will be in accordance with the Company Traini8g Program.

P.07
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Exposure Control Plan

Bloodborne Pathogen Training 'Certification

I have received Bloodborne Pathogen Training as described in 29 CFR
1910.1030 and the Exposure Control Plan.

The training was conducted on
(Date)

(Employee Signature

(Social Security Number)

(Work Area)

I hereby certify that the above named employee has been provided with
Bloodborne Pathogen Training on.' .

(Date)

(Instructors Signature) .

" '.'

.", ,', ".

P.08
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EXPOSURE INCIDENT INVESTIGATION FORM

P.09

DATE OF INCIDENT: _ TIME OF INCIDENT:__--__

LOCATION: _

POTENTIALLY INFECTIOUS MATERIALS INVOLVED:

•

TYPE: _

CIRCUMSTANCES (work being pertonned, etc.)·

SOURCE: _

HOW INCiDENT WAS CAUSED (accident, equipment malfunction, etc.)

PERSONAL PROTECTIVE EQUIPMENT BEING USED:

AcTIONS TAKEN (decontamination, clean-up, reporting, etc.):

'. . RECOMMENDATIONS· FO·R AVOIDING REPETITION:

.. . .

. ~ :.

. t· .',
. ";.: ..



DEC-23-1993 10:37.

Exposure Control Plan

VACCINATION DECLINATION -FORM

Date: _

P.10

EMPLOYEE

EMPLOYEE

NAME:

W#:

I understand that due to my occupational exposure to blood or other potential
infectious materials I may be at· risk of acquiring Hepatitis B virus (HBV)
infection. f have been given the opportunity to be vaccinated with Hepatitis B

. vaccine, at no charge to myself. However, I decline the Hepatitis B vaccination a
this time. / understand that by declining this vaccine, I continue to be at risk of
acquiring Hepatitis B, a serious disease. If, in the future, f continue to have
occupational exposure to blood or other potentially infectious materials and I
want to be vaccinated with Hepatitis B vaccine, I can receive the vaccination
series at no charge to me.

)
I
t,

•

•

. (Employee Signature)

lFaeility Representative Signature) .

. (Date)·

(Date)

."': ......
, ­

"

.. -: ~ '.. ~.. '-

TOTAL P.10
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Fedoral Register I VoL' 56. No. 235 I Frld'uy. Dacambar O. 1991 I R~Jes and Regulations 64175

~cc'lon l!.llO.lOJO II)SO i:lsur.d under Z9
U.!U"ft 8ti9. .

XI. 'rhe Stondard'. " .
General industry

ParI 1910 of title 29 of the Code of
Fedcral Regulations is umended as
follows:

PART 191o-{AMENDEDl

Subpart Z-[Amended)

1. The MenerCiI Elut!Jority cllallon for
subpart Z of 29 CFR part 1910 continues
to rcad as follows and Ii new citation for
§ 1910.1030 is added:

Authority: Secli. 0 lmd 8. OCCllllllliolllil
Surely lind Helillh Act, Z9 U.S.C. e55. 657.
Secretary of Lubor"a Order. Nos. 12-71 (38 FR
(111)41. &-~6 (41 YR 2!i059). ot' 9-83 r48 FR
3573(1), i1B upplicuble: and 29 ~PR I'llrtl911.. . . . .

2. Section 1910.1030 Is added to read
as follows:

§ 1810.1030 Bloodborne Pathogen.. '
(a) Scopo and Applicat.ion. This

section applio8 to nil occupational
exposW'e to blood or olher potentially
Infectious malerillls IlS defined by
paragraph (b) of this section. .

(b) Definitions. For purposes of this
section, tho following shllll apply:

Assistant Socretary moans tho
Assistant Secretary of Labor for ~

. Occupational Safety Bnd Health. or
designated representative.

Blood moans human blood. human
blood compononts, and product8 made
from human blood. .
. Bloodborno Pathogens means
pathogenic microorganisms tbut Eire
prescntln human blood llDd can causo
dilloase In·humlins. These pathogens
Include. but ure not limited to. hepatitis
D virus (HBV) and human .
Immunodoficiency virus (HIV).

Clinical Laborotory means 8
workplace where dllignoslic or other
scroenlng procedures fire performed on
blood or other potonllally lnfectioue
materials.

C,ln IOlllinated meallS the presence or
the reasonably anlicipCtted prellence of
blood or other potentially Infectious
materials on on Hem or 6urfactJ.

Contaminated Laundry means
laundry which has hoen soilcd wilh
blood or other potentially InfeclJous
lTIaterlals or may contllin sharps. .

Cnniaminatod Sharps means any
contaminated object that can penetrate
the skin including. but not limited to.
nl:!l:!dles. scalpels. broken g188S. brokon
cuplllllry tubcs. and exposod onds of
denlKI wires.

Decontamination meana the use of
physical or chemical ml:!uns to romovo.

Personal Protective Equipment 18
specialized clothing or equipment worn
by an employee for proloctlon against a 'I·
hazard. Goneral work clothes (e.g..
unlfo~ms. pants. shirts or blouses) not .
inlonded to function as protection
against 8 hazard are not considered to
be pel'Sonal protective equipment.

Production Facility mOlins a facility
engaged In industrial-scale. large.
volume or high concentration production!
of HlV or l-mv.

Regulated Wasta means liquid or
semi·liquid blood or other potenllally
infectious materials: contllmlmiled items
that would release blood or other
potentially infectious malerlals in a
liquid or semi-liquid slale if compressed:
items that are caked with dried blood or
other potentially infectious materIals
and are capable of releasing thoae
materials dUring handling: contaminated
sharps: and pathological Bnd
microbiological wastes containing blood
or other potentially infectious mlitedula.

Research Labol'Qtory meane a
IIiLoratory produclns or using research,"
laboratory-scale amounts of HIV or
HBV. Research laboratories mey
produce high concentrations of HlV or
HBV but nolln the volumn found in .

. production (acillties.
Source Individual means any

Individual, living or dead.. wholle blood
or other potentilllly Infectious materials
may be a source of occuplillomti i
expOAure to the employee. Examplcs A
include. but are not limited to. hospital····
and clinic patients: cHents In InsUlutlon9
for the dovelopmentally dlslibled:

.trauma vIctims; clients of drug and
alcohol treatment facilities: residents of
hospico8 and nursing homes; humEID
remains: and Individuals who dona Ie or
sell blood or blood compononts.

Slerilizemeans the use of EI physical
or chemical procedure to dell troy aU
mJcroblallife Including highly resistant
baclerial end09poree.

Universal Precautions Is an approach
10 infection control. According to the
concept of Universal Precautions. all
human blood and certain human body
fluids are treated as If known to be
infectious for IUV. HBV, and other
bloodborne pathogens.

Work Practice Controls means
controls that reduce the likelihood or
exposure by alluring lhe manner In
which a task Is performed (e.g.,
prohibiting recapping 01 needles by n
two-bunded technique).

(e) Exposure control-(l) Exposure
Controi Plan. (i) Each employer having
an employee(s) with occupational
exposure 88 defined by paragraph (h) of
this Bcctlon shall establish a written
E."posure Control Plan del/Igned to

innctivolo: or deslroy bloodbome
pathogens on 8 surface or item to the
poinl where.they are no longer capable
oC transmitting infectiou8 particles and
the surface or item Is rendered safe for
handling. U8e. or disposal.

Director means the Director of the
NutionallnAtltulo for Occupational
Safety and Helihh. U.S. Dopartment of
Health and Human Services. or
dCllignated representative.

EngIneering Contrala means controls
(e.g.• sharps disposal contalncrs. Rclf·
ahealhlng needles) that Isolate or
remove the bloodborne pathogens
ha1.ard from the workplace.

Exposure Incident means a spocific
eye. mouth. othor mucous membrane.
non·lntact skin. or parenterol contact
with blood or other potentially
Infecllou9 materials that results from the
performance of an employee's dulles.

Halldwashillg Facilitios means a
facility providing an adequate 8upply of
running potable water. soap and single
use lowels or hot air drying machines.
.LicensedHealthcare Prvjf!ssionalls a

person whose logally permitted scope of
practice allows him or her to
independently perform the activities
required by paragraph (I) Hepatitis B
Vaccination and Posl-exposure
Evaluation and Follow-up.

.HBV means hepatitis B virus.
IfIV means human immunodefiCiency

virus.
OccupalionaJ Exposure means

rea80nably anticipated skin. eye,
mucous mombrone. or porenteral
contact \\'lIh blood or other potentially
lnfecllous materials that may result from
the performanco of an employee's
dulles.

Other POlnlltiaily infectious Materials
moans

(1) The following human body fluids:
semen. vaginal secrellons. cerebrospinal
fluid. synovial fluid. pleural fluid.
perlcardlal fluid. perlloneal fluid.
amniotic fluid, saliva In dental
procedures. any body fluid thnt is
visibly contaminated with blood, lind all
body fluids In situations where II is
difficult or Impossible to differentiate
between body fluids:

(2) Any unfixed tissue or organ (other
thon Inlact skin) from a huml:m (living or
dell d): nnd

(3) HIV·contalnlng cell or llssue
cultures. orSlin cultures. and JUV- or
HBV-conlalning culture medium or olher
solutions: and blood. "I8linll. or other
tissues from experimentllll1nimnlll
InfPoCled wl!h HIV or HBV.

Parenteral means piercing mucous
membranes or the skin lmrrler through
such events liS needJesUcks. human
biles, I:UI8, lind abrasions.

•••
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oliminate or minimize employee (2) Engineering and work practice '
oxposure., concrols. (I) Engineering and work

(ii) The Exposure Control Plan shall practice controls shall be used to
contain atlesst the following elements: eliminate or minimize employee

(A) The exposure determlnal10n exposure. Where occupational exposW'tl
required by paragraph(c)[2). remains after instilulion of these

(8) The schCldule and method of controls. personal protective equipment
implementation, for paragraphs (d) shall also be used.
Methods of Compliance. (e) HIV and [if) Engineering controls shall be
HBV Rescarch Laboratories and, examined and maintained or replacod
Production Faclllties. en Hepatitis B on a regular schedule to ensure their
Vacclnallon and Post-Exposure effecllveness. .
EvaluatIo1i:and Follow.up. (g) (iii) Employers shall provide
Communication of Hazards to handwE:ishing facilitios which are readily
Employees. ond (h) Recordkeeping, "I acccssible to employees.
this standard, and (Iv) When provision of handwashing

(C) The procedure for the evaluation facilities:is not feasible. the employer
of circumalances surrounding exposure shall pro\'ide either an appropriate
incidQnts as required by paragraph anllsepllc hand cleanser In conjunction
(£)(3)(i) of this standard. with clean cloth/paper towels or

(iii) Each employer shatl ensure that 8 antiseptic towelettes. When antiseptIc
copy of the Exposure Control PIlln is hand cleunsers or towelettell are used.
accessible 10 employees In accordance hands shall be washed with soap and

' with 29 CFR 1910.20{e).
(iv) The Exposure Control Plan shall running water as Boon all feasible.

be rC\iinwed and updated at least (v) Employers shall ensure that
annual),y and whenever necessary to employees wash their hands .
reflect new or modified tasks and immediately or as Soon as feasible aCter
procedures which affect occupational removal of gloves or other personal
exposure and to renect new or revised protective equipment. " ,
employee positions with occllpallonal ,(vi) Employers shall ensure that
exposure. employees WQsh hand" Bnd any other

(v) The Exposure Control Pion shall skin with soap and water. or fiush .
, be made available to the Asslslant mucous membrane.. with water
Secretary and the Director upon request Immediately or as !luon as feasible
for examination and copying. following contactof 8uch body arells
. (2) Exposure determination. (I) Each with blood or other potentially

cmployer who hilS on employeeIll) with . infectious muterials.
, occupallonal exposure as defined by (vii) Contaminated needles and other
paragraph (b) of this section shall contaminated SIUlfpS shall not be bent;
prepare an exposure determination. This recapped, or removed except as noted in
exposure determination shall contain paragraphs (d)(2)(vli)(A) lind
the follOWing: " (d)(Z}(vH)(D) below. Shearing or

(A) A list of all job classifications in breaking of contaminated needles Is
which all employees In lhose job prohibited.
classificallons have occupalional(A) Contaminated needles and other
exposure; cuntamioated sharps shall not be
, (8) A list of Job classifications in recapped or removed unless the '
which some employees have employer can demoIUltrate that no '
uccupatlonal exposure. and alLernlilive is feasible or that such
. (C) A list of all tasks and procod\U'es action is required by a specific medical

or groups of closely related task and procedure. , '
procodures In which occupational (D) Such recapping or needle removal
exposure occurs and that are performed musl be accomplished through the use of
by employees in job ciassificiltlons a mechanical dovice or a one-hlUlded
listed Inllccordance with the provisions .. technique.
of pltrltgraph (C}(2)(IJ(B) of this lItandard. , (vIII) Immediately or as soon'8s

(ii) This exposure determination shall possible after use. contaminated
be mltde without regard to the use of ' reusable sharps shall be plsced in
personal protecllve equipment. . appropriate containers until properly

(d) Methods ofcompJiance-{l) reprocossed. These containers shall be:'
General-Universal precautions shall be (A) Punclure roslstent;
observed to prevont contact with blood (D) Labeled or color-coded in
or other potentlally Infectious materials.· accordance with this standard;
Under circumstances in which '(C) Leakproof on U10 sides and
differentiation between body fluId types bollom: and .
is difficult or Impossible, aU body fluids CD) In accordance With the '

. sholl be considered potentially requirements set forth In paragraph
infoctio\ls materials. '" (d)(4)(IIJ(E) for reusable sharp's. '

(ix) Eating, drinking, smoking.
lIppl)'ln8 cosmetics or lip balm. and
handling contact lenses are prohibited in
work areos where there is a reusonable
likelihood of occupational exposure.

(x) Food and drink shall not be kept In
refrigerators, freezer'll. shelves. cabinets '
or on counterlops or benchtops where
blood or other potentially infectious
materials are present.

(xi) All procedures Involving blood or
other potentlally Infectious materials
shan be pertonned in such II manner as
to minimiu splashing. spraying.
spatterlD8. and generation of droplets of
theso substances. .

. (xii) Mouth plpetting/suctlonlng of

. blood or other potentially Infectious
materials is prohibited.

(xiii) Specimens of blood or other
potentially Infectious materials shall be
placed In a container which prevents
leakage during collection, handling.
processing, storage. transport. or
shipping.

(A) The container for storage.
transport, or shipping shall be labeled or
color-coded according to paragraph
(g)[l)(i) and closed prior to being stored.
transporled, or shipped. When a facility
utIlizes Universal Precautions In the
handling of al1specimons. the labeling/
color-coding of'speclmens Is not
necessary provided containers are
recognizable as containing apeclmens.
This e,tomplion only applies while such
cpocimonslcontainers remain within the
facility. Labeling or color-corling in
accordance with paragraph (g)(l)(l) Is
required when such speclmensl
containers leave the facIlity.

(8) If outside contamlnatloI'l of the
'primary container occurs, the primary
container shall be placed within 8
second container which prevonts
leakage during handUng. processIng.

" storago. transport. or shipping end is
labeled or color-coded according to Ute
requirements of this standard.

{C) If the specimen could puncture the
primary container. the primary container
shall be placed within 8 secondary
contalne)' which Is puncture-resislont in
addition to the above characteristics.

(xiv) Equipment which may become
contaminated with blood or other '
potentially Infectious materials shall be
examined prior to servicing or shipping
and shall be decontaminated as
necessary. unlells the employer can
demonstrate'that deconlamination of
such equipment or portions of such
equipment is not feasible.

(A) A l'Qadily observable lltbel in
accordanc~ wUh paragraph (g)(1)(I)(H)
shall bo attoc:hed to tho equipment
steting which portions remain
contaminated.

/

/
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droplets of blood or other pulentlully
infectious materials may be generated
and eye. nmle, or mouth contnmlnntlon
can be reasonably anticipated.

(xi) Gowns. Aprons. and Olher
. Protecllve Body Clolhing. Appropril:lte

protective clothing such ae, but not
Iimitod to. gowns. aprons. lab coats;
clinic Jacketa. or lIimilar outer jJtlfment8
shall be worn In occupationnl exposure
situations. The type and characteristics
will depend upon thc task Bnd degreu of
exposure anticipated.

(xii)Surgical caps or hoods and/or
shoe covers or boots shall he worn in
InstllOces when grOSfl conlaminlitiun t:an
reasonably be antlclpaled (e.g.•
autopsies, orthopaedic surgeryj.

(4) Housekeepil/g_ (I) Genl'lrnl.
Employers shall ensure thai Ihe worksile
Ie maintained In R doan and sanitary .
condition. The employr.r shall c;letemline
and implement an approprlatR!wrilten

-schedule for cleaning lind melhod or
decont:lminalion based upon the
lucatiun within the facility. type of .
surface to be c1r.aned, type of soil
pt-esent, and tasks Of procodures being I
performed in the arcfI. .. I

(ii) All equipment and envlronment'lll
· and working surfaces shaUbc dellnclt
and decontaminated nfte:r conlnct with
blood or other ~utenllally infcclioufl ,

.. materials. . . - I
· (h) Contamlnatcc.1 work surfuccs shull

be decuntaminated with on appropriate
disinfectant after complellon or
procedures: immediately ur as soon !til

feasible when Burfacos arc ovr.rtly
contaminated or lifter any spill of bluod
or othar potcntilJlly infectious materllilti:
and at the end·of tho work shift if the

· surface mtly have becomo contominutcu
since the last c1elining; .
. (BJ Prolectlve coverings. such as .

· plastic wrap, aluminum foil. or
imperviously-backed absorbent plipnr
used to cover equipment und .
environmental surfaces. sholl be
remo~ed and repillced os soon os
feasible when they become /Jvortly
contaminated or at the end of the
workshift if thoy may have become
contaminated during tho shift.

(C) All bins. palls. cans. amlllimillir
.receptaclos intended for reuae which
hove 0 roosonablellkellhood for
becoming contaminated with blood or
other pOlelltlally Infectlous /lIaterhlls
shall be lll!lpected and decontllmlnltted
on a regularly scheduled basIs and
cleaned and decontaminated
immediately or OR soon 8S feasible upon
visible contamlnallon.
. (D) Broken sltlssware which may b1

contaminated sholl not be picked up.
directly with tho honds.1t shall be· .
cleaned up using mechanical meons..

muterials. the 8arm~nt(s) shall be
removed immediately or all soon ali
fCBsible. ; ..

(vii) .All personal protective - i .

equipment shall·be ramovcd prior to
leaving tho work area. - .

(viii) When persollal protectivo
~quipment is removed it-shall be placed
In an appropriately desIgnated area or
cuntlilner far storlige. wlillhlnK. '
decontamination or disposal.

(Ix) Gloves. Gloves llhall be worn
when It can be reasunably Iinticipated
that the employee may hlive hand
conlact with blood. other potentially
infeclloua materials. mucous

. membranes, and non-intact skin; when
performing vascular access procedures
ex(;r.pt <15 specified in paragraph
(d)(3)(ix}(D): and when handlillg or
touching contaminaled ilp.n1S or
surfaces_ __

rA) Disposnble (single usc) gloves '.
fiuch as surgical or examination gloves,
shall be replaced as soon all practical
when contamintlled Dr a::l soun all
fCOIliibleir they are lorn. punctured. or
when their Ilbility to funcllon as tl
barrier is compromised.

(B) Disposable (single usc) gloves
shall nol be wetlhed .or decontamlnllted
for re-use.

(C) lJIillty glovl;!S moy be
decontaminated for re-use if the
inIesrlly of the glove is not
compromised. Howover. they must be
discar~ed if they are cracked.1peeling.
torn. punctured. or exhlbll other signs of
deterioration or when their ability to
function as a barrier is compromised.

(0) If an employer in a voluntenr
blood done lion center judges that
routine gloving for lill phlebotomies Is
not necessliry then the employer shall: .

(1) Perlodlc!tlly reev.aluate this policy;
(2) Make gloves available to lill

employees who wish 10 lise Ihem for
p1llebotomy;

(.:1) Not discourage the lise of gloves
for phlebotomy; and

(4) Require that glOVRS bl'l used for
phlebotomy In the (allOWing
circumstances:. .

(11 When tho employeD has cuts.
scrotchce. Dr other breake In hill or her
skin:

(iJ1 Whon the employee judges that
hand contamination with blood may
occur. for example. when perfonnins
phlebotomy on an uncooperative Bource
individual; and

(hi) When Ihe nmployoe is ~ncRiving

training tn phlobotomy_ _..
(x) Masks, Eye Protection. and Face

Shields. Masks In combination with eye .
protection devicos. such os g08g1es or
gl9(1se8 with 801Id·elde shields. or chin-

. length face shields. shall be worn

.. whenever uploshes,.spmy. spaller. or

(A) The employer shall enSUrE! t'hat
thill information Is conveyed ·to all
OJ freclcd employees. the servicina - _
I'l~presentalive .. and/or the manuftlctufer.
{IS appropriate, prior to handling.
servicing. or shipping flO that
t1ppropriate precautions will be taken.

(3) Personlll protective equipment-(i)
Provision. Whon thoro is occupational
expos'uro, the employer shall provide. at
no cost to the employee. appropriate
pe11iollal protective equipment such as.
Lut nollimiled to, gloves, gowns.
ltlboralory COlltS, facc Ilhir.ldll or masks
Dnd eye protection. and mouthpieccs.
resuscitation bags. pocket mlisks. or
uther venlilalion devices. Penonlil
protective equipment will be considered
"t1pproprlotc" only If It dop.s not permit
blood or other potentially ~nrectiou8

mntC!riale to PUll throuQh loor·reach the
r.mployee·e work clothes, street clolhes.
undcrgnrments. skin. eyes. mouth. or .
other mucous membrllnes under nOI'mal
condlliolls of use and for the duratiun of
time which the protective equipment
will be used. .

(ii) Usc. ThC! .cmployershall ensure
that the empluyee uses appropt'lale
persurltll protective equipment unless
the employr.r showl! that the employee
l~mpor8rilyand briefly declined to use
personul protnctivo oquipml'mt when,

· under rare ond Axlraordinary .
· circumslances. il WilS the employne'~

professional judgmenl that in the
specific instance its use would have
prevented the delivery of health care or
public safety services or would have
pused tin increaRod hazard to the snfety
uf the worker or co-worker. Whon the
employee makes this judgement. thl'! .
circumst:lIICCS shall be Invesllgated and
documonted In order to determine
whethr.r changes elin be instituted to
provent such occurences in the future..

(iii) Accessibility. Tho emp~oyer shall
ensure thai appropriate perilonal .
protectivo oquipment In the appropriate.
sizes Is readily accessible at the·
worksltiJ or Is Issued to employees.
Hypoallcrgenlc gloves. glove Ilners.
powdl'lrless gloves. or other similar
allrirnatlvcs shall be readily accesslhle
to those employees who lire allergic tCl
the gloves normally provided.

(iv) Cleanln8. Laundering. and
· Ulsposal. The employer shlill clean.
IHunder. and dispose of personal
pI'otective equipment required by
paragraphs (d) and (e) of this standard.
at no cost-to the employee. .

(v) RepaIr and Replacement. The
employor shall repair or replace
porllonel protective equipment as

.nr.cded to maintain its effectiveness, at
no COlit to the employee.

(vIJ If a Rlltment(s) Is penetrated by
lJlc.od ur other potentially infectious
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)
8uch as II brush and dust pan, tOJ18l. 0' Ihall be pla~ed in a lecond container. Thosll requlrement8 8Pplr In addition to

I(orceps. . , The second container ehell bo; the other requirements 0 the .tandard. t(E) Reusablo sharps that are (Jl Closable: . (2) Research laboratories and
contaminated with blood or other (b) Constructed to contain all contenta production fadllUes mall meet the· lpotentially Infectious materials sball not and prevent leakase of Oulds durinB following criteria;
be stored or processed In a manner that handling. storase, transport or shipping: (I) Standard mJcroblologlcal pracUces.
requires employees to reach by hand (iii) Labeled or colDN:Oded in All regulated waste ehall eilber be
into the containers where these sharps accordance with paragraph (g)(1)(i) of Incinerated or decontaminated by a
have been placed. this Iltandard: and method IUcb 8& autoc1aving known to

(Ill) Regulated Waste. (iv) Closed prior to removal to prevent effectively destroy bloodbome
(A) Conlamlnoted Sharps Discarding spillage or protrusion of contents durlns pathogens.

and Containment. (1) Contaminated handlinS. storage, transport. or shipping. (II) Special practices.
'sharps ahall bo discarded immediately . (e) Disposal of all regulated waste (A) Laboratory doors shall be kepi
or as 800n as feasible in containers that shall be in accordance with applicable closed when work involving HlV or
are: regulations of. the. United.Slates, States HBV Is In.progre8s. i

(/1 Closable: and Territories. and political (8) Contaminated materials that are 10
(ill Puncture resistantj 8ubdivfBions of States and Tenitorie•. be decontaminated at a site away from
(iill Leakproof on sides and bottom; (Iv) Laundry. the work area shall be placed In 8

anet . (A) Contaminated laundry shall be durable. leakproof. labeled or colol'-
(iv) Labeled or color-coded in handled a8 Iiule as possible with a . coded container thai Is closed beforo

accordance with pat'agraph (g)(1J(1) of minimum of agitation. (1) Contaminated being removed from the work area.this IItandard. laundry shall be bussed or containerized (C) Acce88 to the work area shall be
(2) During use. contlliners for al the location where it was used and llmlled to authorized persons. Writtencontaminaled sharps shall be: shall not be sorted or rinsed In the policies and procedures shall be .(J1 Easily acccssible to persollnel and location of use. ostablished whereby only persona who

,
located 1111 clasp. as is feasible to the

(2) Contamf!\ated laundry shall be have been advised of the potential I
ImmedhHe area where sharps are used placed and transported in bags or biohazard. who meet any specific entJf Ior can be reasonably anticipated \0 be

containers labeled or color-coded in J:cquiremonts. and who complt \yUh 81 i
found (n.s.. laundries):

accordance with paragraph (g)(t)(I) of entry and exit procedures sha 1be .,.I(1I1 Maintained uptight throughout use;
and' . this standard. When a facllitt uUlIzes . allowed to enter the work areas and

lim Replaced routlnel}' and nol be Universal Precautions In the' andllng 01 animal room•.
I'

allowed to overfill. all soiled laundry, ahemallvelabellng or (0) When other potentially Infectious

(3) When movlngconloincrs of color-codins is su!Rclent If It permits all materials or Infected anlmals are

contaminated sharps ftom the area of· employees to recognize the containers present iii tbe work area or containment

usc, tho containers shall be: as requiring compliance with Universal nlod~IB. 8 bazard warning sign . ,
(/1 Closed immediately prior to Precautions. inco1t>oratlng tbe unlver88t biohazard I

. removal or replacemenl to prevont (3) Whenever contaminated laundry ia . symbol shall be posted on an access
apillage or protrusion of contents during wet aod presenla a reasonable doora. The har.ard warnlr.g sign llhall
handling. storage, transsort. or shippin~ likelihood of soak.throush of or leakage comply with paragraph (g)(l)(ll) of thle

(ill Placed in a secon ary container i from the bag or' container, the laundry . standard.
Icok3gc is possible. The second. .. sha~l be placed andtrensported In bags (E) All activities involving other

Icontainer shall be: or containers which prevent soak· potenti~ infectloull materials shall be ,

}(A) Closable: through end/or leakage ornuids to the conduct in biological safety cabinets
(Bl Constructed to contain all contents exterior•. · .or other phy.ical-e:ontalnment device.

and prevent leakage during handling•. . . (B) ne eJriploter shall ensure that within the containment module. No
slorage. transport, or shiPS-ing: and employees who ave contact with work with the.e other potentially I

'. I ~

· (C) Labeled or color-e:o ed according contaminatad laundry wear protective infecliouB material. shall be conducted
to paragraph (g)(1)(1) of this standard.. glove. and other appropriate personal on the open bench.
· (4) Reusable containers shan not be •. protective equipment. (F) Laboratory coats. gowns. srood, I

opened. emptied. or cleaned manually or (C) When B facility ships uniforms. or other appropriate protective t
In any olher manner whicb would . , contaminated laundry off·sile to a · clothing shall be used ~ the work &rea
expose employees to the risk of 8econd facility which does not ut11l3e and animal roome. Protective clothing )percutaneous injury. '. Universal Precautions In the handling of shall not be worn outside of the work
· (B) Other Re$lulated Wasle. all laundry. the faciUty generating the · area and sbell be decontaminated

Containmenl.(l) Regulated waste shall contaminated laundry must place such before being laundered.
be pla('.(ld in containers which are; laundry in bags or containers which are (G) Special cant ehall be taken to

(/1 Closable: . . labeled or color-coded in accordance avoid skin contact with other potentially
(ill Constructed to contatn aU content I with paragraph (8)(1)(1). infectious materials. Glove. shall be

and prevent leakage of fluids during (e) HIV arid HBV Research worn when handlin8 Infected animals
·handllng. storage. transport or shipping; . Laboratories and Production FaciJitiBI1. .and when Jnaking hand contact with

(jiJll..abelod or color-coded i~ . (1) Thia paragraph applies to re8earch other potentially InfecUou8 material. ie
acc;ordance with paragraph (g)(1)(i) thie laboratories and production facilities . unavoidable.
standard: and engaged In the culture. production, (H) Before disposal all waste from
. (iv) Closod prior to romoval to prevonl concentration. experimentation. and· work sreas and from animal rooms shal1
RplJ.lage or protrusion of contents during ..manipu)aUoo.ol HIV"8ml HBV. It docs either he Inclneratad r d~onlamlnatcd
handling, storage, transport.. or shipping. noL apply to,c::linl~1or dlasno8U~ .' by II method Iluch a. eutoclavlng known /(2) If outside contamination of the laboratortu eI1i88edIOlely In the to effectively destroy bloodbome .
reguilited waste container occurs, it analysis (blood. Ua8uel. or orgaos. pathogens.
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(I) Vacuum lines shall be protected '
with liquid dislnfeclanl traps and hlgh­
efficiency particulate air (I-IEPA) filters
or filters of equivalent or Buperior
efficiency and which are checkl)d .
routinely and maintained or replaced as
necessllry.

(J) Hypodermic neodles and syringes
shall be used only for parenterlll
Injection and 8splratlon of fluids from
laboratory animals and diaphragm
bottles. Only needle·locking syrinfjes or
disposable syringe-needle units (f.e., the
needle is integral 10 the syringe) shall be
used for the injecllon or aspiration of
other potentially infectious materials.
Extreme caullon shall be u8ed when

. handling needles and syrInges. A needle
shall nol be bent. sheared. roplaced in
the sheath or guard, or removed from the
syringe following U8e. The needle and
syringe shall be promptly placed in a
puncture.rosistant container and
autocloved or decontaminated before
reuse or disposal. .

(K) All spills shall be immediately
contained tlDd cleaned up by
appropriate professIonal staff or olllers
properly trained and equipped to work
with potentially concentratecJ Infectious
materials.

(I.) A spill or accident that resultll In
all exposure Incident shall be
fnlmedinlely reported to the laboratory
director or other responSible person~'

(MJ A blosafety manual shall be
prepared or adopted and periodically
reviewed and updated at least annually
or more often if necessary. Personnel
shall be advised of potential hazards.
shall be required to read lnstructionll on
practices and procedures. and shall be
required to follow them. .

(ltl) Containment oquipment. (A)
Certified biological safety cabinets
(Clllss I. 11. or Ill) or other appropriate
combinaTIons of personal protection or
physical containment devices. Iluch as
special protective clothing. respirators.
centrifuge safety cups. sealed centrifuge
rotors. and containment caging for
animals, shall be ulled for all acllvities .
with other potentially Infecllous
mllterials that pose a threat of exposure
to droplots. splashes, spills. or aerosols.

(B) Biological safety cabinets shall be
certified when Installed. whenever they
are muved 8Jltl ltt least annually. . .

(3) HIV and HBV research .
laboratories shall meet the following
criteria:

(I) Each laboratory shall contain a
facility for hand washing and an eye
wash facility which Is readily avaihlble
within the work Inea. .

(i1) An autoclave for docontamination
of regulAted waste Ilhall be available.

(4) HIV :::lnd HHV production facl1ltles
shltll meet the follOWing criteria:

(i) The work tlreas shall be separated .
from areas that arr. open to unrestricted'

, trafflc flow within tho building. Pllssage
: through two sets of doors ~hall hR the
, basic requirp.ment lor entry into the

work area frulD aCCCSS corridors or other
contiguous areos. Physical separation of
tho high-containment work lUea from
accellll corridors or other areas or
activities may also be provided by a
double-doored c1othes·change room
(showers may be Included). airlock. or
olher access facility that requires
passing through two sets of doors before
entering the work area. .

(Ii) The surfaces of doors. walls. floors
and celllngs in the work area sholl be
water reliilitant so that thoy can be .
easily deaned. Penetrations In these
8urfaces shall be sealed or capable of
being lIealed to facilitate
decontamination.

(iii) Each work area shall contain a
sink for wash.!ng hands and a readily
available eye wash facility. The sink
shall bEl foot, elbow, or automatically
operated and shall be located near the
exll door of the work area.

(iv) Access doors to the work area or
containment module shall be self.
closing.

(v) An Autoclavo for decontamination
of regulated waste shall be available
within or 8S near 815 possible to the work
area.

(vi) A ducted exhaust-air ventilation
system shall be provided. This syslem
shall create directional airflow that
draws air Into the work orea through the
entry arell. The exhaust aIr shall not be
recirculated 10 any other area of the
building, shall be dlscharsod to the
outside. and shQIl be disporsed away
from occupied areas and air intakes.
The proper diroction .of the airflow shall
be verified (i.e.. Into the work area).

(5) Training Requiremonts. Additional
training requirements for employees In
HIV and HBV research laboratories and
HIV and HBV production lacilitios are
specified.in paragraph (g)(2)(ix).

(0 Hepatitis B vaccination and posl­
exposure evaluatioll and!ollow-up-{l)
Ce/leraJ. (I) The employer shall make
available the hepatitis B vaccine lind
vaccination sories to all employees who
have occupational oxpollure. and post·
expollure evaluation and follow-up to all
employees who have had an exp08ure
IncIdent.

(iI) The employer shall ensure that all
medical evahlations and procedures
including the hepatftis B vaccine and
vaccination series and post-exposure
evaluation and follow-up. Including
prophylaxis, are:

(A) Made available at no COI'l 10 tha
employee:

(B) Made Qvallable to the employoD at
a reasonahle time and place:

(C) Performed hy Dr under the
supervision of Il licensed physician or
by or under 1he suporvision of another
licensed helllthGare professloOlII: and

(D) Provided according 10
recommendations oltho U.S. Public
Health Service current at the lime these
evaluations and procedures lake place.
except 8S specified by Ihls paragraph (0.

(Iii) The employer shall ensure that all
laboratory tests are conducted by on
accredUed laboratory at no cosl to lhe )
employee. ,.

(2) Hepalitis B Vaccination. (I) .
Hepatitis B vaccination shall be modo
available after the employee has
received the training required In
paragraph (g)(2J(vii)(l) and within 10
working dllys ol inlUll1 aBBignment to all
employees. who have occupallonal
exposure unless the employee hos
previously received the complete
hepatitis B vaccination series. antibody
tesllng has revealed that the employee is
Immune. or the vaccine. Is
contraindicated for medical rna sons.

(11) The employer shall not make
participation In a prescreening progrAm
a prerequisite lor receiving hepatItis B
vaccinallon. .

(lU) If the employeD initially declines
hepatilis B vaccinallon bUI at a later

. date while still covered under the
standard docldes to accept the
vacclmltlon. thet:mployer shall make
available hepatills B vaccination al that ji
lime.

(iv) The employer shall assurs thut
employees who decline to accept
hepatitis B vaccination offered by the
employer sign Ihe statement in appondlx
A.

(v) If a rou/ina booster dose(s) of
hepatitis H vaccine Is recommended by
the U.S. Public Health service at a
future date. such boogter dose(s) shall
be made available in accordance with·
scction (1)(1)(11). )

(3) Posl.exposure Evalualion and
Follow-up, Followlns a report of an
exposure incident. the employer shull
make immedialely available to the

. exposed employee a confidential.
medical evaluation and follow-up.
including a11etlst the following .
elements: . ..

(IJ Documentation of the routers) of
exposure. and the circumslances under "
which the exposure incident occurred;

(ii) Identiflcatlon and documentation
olthe source individual, unless the
employer csn ostabllsh that
identification Is Infenslble or prohibited
by Iltale or local law:

(A) The llource Individual's hlood
shall be tested as soon as feasible and
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afler consenl is obtained in order to
determine HDV'4nd HIV infecllvity. If
consent Is not obtained, the employer
shall establish that lesally required
consent cunnot be obtained. When the
source lndividual"s coneent is not
roqulred by law. the Bource individual's
oluod. jf available. shall be teated lind
the resulls documented.

(D) When the source individual is
li.lready known to be infected with HBV
or HIV, t~stins for the eource
individual's knoWll HaV or HIV atatu,
need not be repeated.

(C) Results of the source individual's
lcstlnw shall be made aveilable to the
exposed employee. and the employee .
shall be informed of applicable laws and
regulations concerning disclosure of the
Identity and infectious status of tho
source individual,

(iii) Collection lind tee ling of blood for
HBV and HIV seroloslcal status;

(A) 111e expoeed employee's blood
shall be collected as 800n 88 feasible
lind tested ufter consent is obtained.

(D) If the employee consents to
baseline blood collection, but does not
~ive consent at tbat time for HlV
serologic tesling, the sample shall be .
preserved for al least 90 days. If. within
90 days of the Cl(posnre Incident. the
employee elects 10 heve the baseline.
sample tested. such testins shall be done.
liS soon as feasible.

(h') Post.expusureprophylaxJs. when
medically Indicated. a8 recommended.
by the U.S. Public Health Service;

(v) Counseling; and
(vi) Evaluation of roported illnesses.
(4) hI/ormation Provided to the

lleaJthcare Professional, (1) The
employer shall ensure that the
helllthcare professional responsible for
the employee's. HepaUUs B vaccination
is provided a copy of this regulation.

(ii) The employer shall ensure that the
healthcare professional evaluating an
employee aCler 8D exposure incident i8
providod the following information:

(A) A copy of We regulation; .
(D) A description of the axposed

employee's duties as they relate to the
exposure incident; . .

(C) Documentation of the routers) of.
exposure and. circumstances under
which exposure occurred.:

(D) Results of the source indiVidual's
blood testing, If available: and

(E) All medical records relevant to the
appropriate treatment of the employee
including vaccination statuB which are
the employer'8 responsibility to

enliintaln.' .
(5) lIealthcare Professional's Written

Opinioll. The employer shall obtain and
provide the employee with a copy of the
evaluatill,g!tealthcare professional's _"

411217411648

written opinion within 15 daYI of the
completion of the evaluation. .

(I) The healthcare professional's ..
writlen opinion for Hepatitis B
vaccination shall be limited to whether
Hepatitis B vaccinaUon il indicated for
an employee, and If the emplo)'ee has
received BUch vaccinaUon.

(ii) The healthcare profelsional's
written opinion for post·exposure
evaluation and follow.up shall be
ltmited to the foIlowing information:

(A) That the employee haa been
Inranned of the results of the evaluation:
and . _

(8) Th.at the employee has been told
abOUl any medical conditions resulting
Crom exposure to blood or other
potenUally InfecUous materials whJch
require further evaluation or treatment.
(iii) Allolher flnd1ngs or diagnoses shall
remain confidenUal and shall not be ..
included. in the written reporL

(8) Medicgl I'ecordkBeping. Medical
reCQrds required by this standard shall
be malnlained In accordance with
paragraph (h)(I) of this aection,

(g) CommunIcation ofhazards to
employees- (1) Labels and signs. (i)
Labels. (A) Warning labels shall be
affixed to containers of regulated waste,
refrigerators and freezers containing
blood or other potenUally infecUous .
material; and othercontamers used to
8tore, tranaport or ahJp blood or other
po.tentJally Infectloull materials, el(cepl
as provJded in paragraph (g)(t)(I)(E), (F)
and (e). .

(D) Labels required by this sectlon
shall include the follOWing }esend:

...~

810RAZAJID

BIOHAzARD
(CJ These labels shall be fluorescent

oral18e or orange-red or predominantly
so. with lettering or symbols in a
contra8ting colof.

(D) Labels required by affixed 811
clo.e a8 feasible to·the container by
string, wire, adhesive, or other method
that prevents their los8 or unintentional .
removal. .

(E) Red bags or red containers may be
substituted for labeJs. .

(F) Containers of blood. blood
componenls. OJ' blood products that are
labeled aa to their contents and have
been released {or transfulion or other .

clinical U8S ara exempled from the
labeling .requlrementa of paragraph (II).

(C) Individual containers of blood or
other potentially Infectious materlal8
thet are placed In a labeled container
during stora8e. transport. 8hlpment or
disposal are exempted from the labollng
requirement.
." (H) Label, requJred for contaminated

equipment shall be In accordance with
this paragraph and shall aillO IItate
which portionll of the equlpmenl remain
contaminated.

. (I) Regulated waste that bas been
decontaminated need not be labeled or
color-coded.

(11) Signs: (A) The employer shall post
si8D8 at the entrance to work area8
specified in paragraph (e), HIV and HBV
Research Laboratory and Produclion
Fac.1liUes. which shall bear the following
legend: '

8IOHAURD
i•BIOHAZARD

(Name of the Infectious ABOftl) .
(Special requlNmant. for enlerlns the aNa)
(Namo, telepholle Dumber of thelBborato"
directoJ' or .other NlIponafblv person.)

(B) These signa IIhall be fluorescenl
orange-red or predominently so. with
lettertns or eymbols in a contr8lttns
eolor. .

(2) Infannatlon ond 'l'raining. [I)·
Employers shall ensure that all
employees with occupational exp08ure
participate III a tralnlDs prOsram which
must be proVided at no coat to the
employee and durlna working hours.

(ii) Training shall be provIded as
follows:

(A) Atlhe time of Initial aSlllgnment to
tasks where occupational exposure may
take place:

(8) Within 90 days after the effective
date of the standard: and

(C) Alleaat annually thereafter.
(iii) For employees who have received

training on bloodbome pathogen8 in the
year precedUvl tbo effective date of the
standard.. only tralnih8 with respect to
the provisions of the standard whtch
were not Included need be proVided..

(IV) Annual training for all employees
shall be provided within one year of
their prevlo\l8 training.
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('I) r:.mp!o)'erS shull provide Rddllionul
training when c1ll1nges such as
modification of IIIl';ks or proceduros or
Inslltution of neW tasks or procedures
affect tho rimployee's occupational
exposure. "hll addillonRl traintng may
be limited to uddresslns the new
eXpOIIUfP.S crcllted. .

(vi) Materiallipproprlate in content
ond vocabulary 10 educatlonallevel.
literacy. ned language ofemployees
sholl bo used.

(vII) Thetrulnillg program ahttll
contain a! ~ minimum the following
elements:

(A) An/1cc~ssilJle copy or the
reRulato.y lext of this stondard and an .
explnmstlon uf its contonts:

(D) A general explanation of the
epidemiology And symptoms of
bloodb(lrne dlsoases:

(C) An explanation of tho modos of
transmission of bloodborne pathogrms:

(D) An explanation of tho nmployer's
expollure tontrol plan and tho means by
which the employee cap obtain 8 copy
of [he written plan; .

(E) An explanation of ilie appropriate
mothods for recognizing tasks Bnd other
Ilcli\'ities thllt rnay involve exposure to
bluod ilnd olher potcntlally lnfectious
mDteritils:

(F) An explanation of tho use lind.
limilutions of methods thai will pnn;ent
or rcrlur.o p.xposur9 Including . .. .
llpproprlate enginl:ering controls, ~"tOr!<.
practices. ·and personal protcc:tivo .
eqllipment: .

(G) Information on the tyPp.s, prc'per .
usc, location. removal. handlinR.
dr.conlamination lind disposal of
p~tSOIlI:l\ protective equipmcnt;

(1'1) An e~planation of the billiis for
Sl:lil(;tion of personl:ll prolectiv(l
I:quipment:· '.

(I) Informlttion on the hepBtitili H
nlCclne. including information on itll

.. effic:Jcy. silfety. method of
DdmiJli~tralion.the benenls of b~inR
vaccinated. nnd that the vltccine ond
\'liccinotion wllJ be offered free of
charge:

(J) Informlitlon on the approprlale .
o(':rlons 10 tllke lind persons to contlicl in
an emergency invol'tllng blood or olher
pOlentlally infectious matcrbls: .

(K) An explanallon of the procedure
to follow if an exposure Incident occurs,
including th~ method of reporting the
incident and lho medical rollow-up th•• t
will be made available: .

(L) Inform~tJon on the post-expOll\lre
llvaluatlon and follow-up that the
empluyer Is required to provide for Ihe
empluyee following an exposure
Incldenl:

(M) An ell.planot1on of the signs Dnd
labels and/or color coding required by
paragraph (g)(1)~ end .

(N1An opportunity for Interactive
qUl!tlliol\s Dnd answors with tho person
conducting the training session.
. (viii) The person conducting lhe
training shall bo knowledgclible in the
subjecl moltcr covercd by the elements
contained in the trliining program as it
relulcs to the workplace that the training
willliddres8. .

(ix) Additional Initial TrAining for
f,mployees in lilY llnd HDY
Laboratorios and Production Facilll106,
Employees In HIV or HDV research
laboratories and HIV or ..mv produclion
filcllitics shall mccive tho follOWing
inil1al training in addition to the libove
training requirenienls.

(A) The employer shall assure that
employees demonstrale proficiency in· ".
standard microbiological pracllces lind
techniques and In the pracllces Bnd
opnrations specific to the focilily before
being allowed 10 work wllh UlY or HBV,

(B) The employor sholl assure lhot
elnployec8 have prior Qxperience In Ihe
hlindllng of human palhogens or tissue
cultures before working with HlY or
HBV, .
. (C) TIle employer shall provide Ii

training progrflm to emplo)'ces who ha\'e
no prior experience in handling human .
pathogens. Initial work activities shall
not include the handling of infectious

.agents. A progmssion of work activities
shall be B!lsigned 8S techniques Bre
learned and proficiency is dovolop(ld.
The employer shall assure thut .
employees participate in work activitics
involving infectious agenl8 only after
proficiency h8ll been demonstrated.

(h) RecClTdkooping-{l) Mndicol
Records, (I) The employer shall establish
and molnlain nn accurate record ror
each employee with occuplitlonal
exposure. in liccordance with 29 CI-'R
1910.20.

. (II) This record shallindude:
(A) The Mme and socllil so;:curity

number of the emplo)·ee:
(D) A copy of tho employee's heI)t1lltitl

D vaccination stat\lslncluding the dates
of aU the hepatllis B vaccinations and
any medIcal records relativo to the
employee's libility to recotvA
vacclnallon as required by paragraph
(0(2): . .

(C) A copy or all results of
. examinations. mediclil testing. and

follow-up procedures a8 required by
parllgraph (0(3): .

(D) The employer's copy of the
hellllhcare professional's writt~n
uplnion as requlrod by paragl'aph (0(5):
and

(E) A copy or lhe Illformttlion
proVided to the hellllhClire professional
as required by pltfllgrllphs (f)(4)(ii)(HllC)
and (D).

(111) ConfidenUulily. The omployer
shall ensure lhat employee medical
records required by pnrligreph (h)(1) Hfe: I

(A) KepI confidenUal: and "
(B) Are nol dillcloscd or reporled

without tho employee's Cll:prCSS wrill~n

consent to any perSlin within or ouillidc
the workplace except B8 required by this
section or BS may be rllqulred by law.

(Iv) Thll employer shall maintain the I
rccords required by paragraph (h) for ot
lca61 tho duration of employment plus 30
years In t\Ccordunce wtlh 29 CJ1R
1910.20.

(2) Trail/il/g Rocorc/s. (i) TroiL/iJl8
. r.cc,ords s~aJl it/dude Ihe fol/()w(ns

Jrl}ormollon: I
(A) The dutos of the trEllnlng sessions:
(D) The contents or a summary of tho

training sessions:
(el The names and quulificallons of i·

perRons conducting the training: and '
(D) The names and job tilles of all

persons allentIing the trKlnlng scssions.
(iil'rraining records sholl bo

maintained fllr 3 )'OBrs from tho dlllo on
which the training occurred.

(3) AvaiJabiiity. (i) The employer
sh:11I ensure that all records required tU

I
b~ mulntalned by this secllon shall b~ ).
made a\'ailable upon request to the .
Assistant Secretary and the Director t7
examination and copying. ) .

(iI) Employee training records )
required by this paragraph shull bu .
provided upon request for ex.amlnatlon .
and copying to employees. to employee .
represenlatlves, to the DIrector. and to· .
lho Assistant SecretBry in apcordancc
with 29 CFR 1910.20.

. (iiil Employee medical records
required by this paragraph tohall be
provided upon request fur examinatlun
And copying to the subject employee, to •
an)'one having written consont of tho )
subjecl employee, to lhe Dlrllclor, illU.l to •
the Assistant Secretory in accordltnce
wllh :9 CPR 1910.20..

(4) Tra1l5!er ofRecords. (I) Thc·
employer shall comply with the
requlremonts Involving transfer of
records sel forth In 2g CFR 1910.20(h).

(il) If the employer cenoes to do
business /intI lh~re Is no successor
employer to receive Hnd retain the
f1lcords for the prescribed period, the
employer shall notify the Dlreclor, Bt
least three months prior to their disposal
and transmit them to the Director: If
required by the Director to do 80. within
that thme month period.

(i) Dales-(l) Effective Date. Tho !
standlird shall become effective on
March 6. 1992.

(2) The f'~posureControl Plan
reqUired by paragraph (C)(2) o( lhlll
section shall bo completod on or befort:
May 5,1992.

J
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(3) Paragraph (g)(2) Information and
Training and (h) Recordkecplng shall
take affect on or before June 4. 1992.

(4) Paragraphs (d)(2) Enginoering and
.Wor-k Practice Controls•. (d)(3) Personal
Protectivo Equlpmenl, (d)(4)
Housokeeplng. (e) HlV and HOV .
Research Laboratories and Production

. Paclliliea, (f) Hepatitis B Vaccination
and Posl-Exposure Evaluation and·

..J.

.
•

. .
Jo'ollow-up, and (g) (1) Labels and Signs.
shall take effect July 6, 1992.
Appendix A to SeCtiOD t'lG.1~epatili.
B v.c:cIntI Dedillalicm (Modatory)

! understand thai dUe to my occupalionaJ
e~posW'8 to blood or other potentially
InFectious materialalmay I)e at rillk of
acquiring hepalltill B virus (HBV) Infection. I
have boen given the opportunity 10 be
vaccinaled wIth hepatitis B v.cctne. at no
charge 10 myself. However. I decline hopatltla

B vaccinallon lit Ihis lime.! understond lhot
by. declining Ihla vaccine.! continue to be al
risk of acqulrll18 hepatitis B. a lIerioul
di8eaae.1F in tba rutW'9! conllnue 10 have
occupational 8'Cpoeure 10 blood or other
potentially infecUoull malerlal. and I wani to
be vaccinated with hepatltle B "acclne. I can
receive the "accinalion eoriell 81110 cherge 10
me.

lFR Doc. 91-28886 Fiied 1W-91; 8:46 am)
eILUNO CODE ••tw....
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DEPARTMENT OF THE INTERIOR

Office of Surface Mining Reclamalion
and Enforcement

triggered when an OSHA compliance
officer asks an employer to produce
certain records and. In 80me
circumstances. when an employer goes
out of business. The Occupational 30 CFR Par1 918 iExposure to Bloodborne Pathogens •
standard requires that OSHA have Kan... Abandoned Mine Landaccess to the employer's Exposure ' ReciamlUon PlanControl Plan (1910.1030(C)(1)(v)). as weU'
as the employer's training and medical AGeNCY: Office of Surface Miningrecords (1910.103O{h)(3) (Ii) and (HI)). If Reclamation and Enforcement (OSM).an employer goes out of business and Interior.
there is no 8uccessor employer to AcnO,.: Finel rule. approval ofreceive these records. the employer Is amendment.
required to notify the Director of the .:;.;.:;--~-----------Nallonallnstltute of Occupational SUMMARY: OSM is announcing theSafety and Health three monthe prior to' approval of a proposed amendment todestroying the records and transmil tho the kansas Abandoned Mine Landrecorda to the Director ifhe or sbe Reclamation (AMLR) Plan (heroinafterrequBsts them (1910.1030(h){4)). roferred to 8S the Kansas Plan) under

the Surface Mining Control andOn February 7.1992, OMB approved Reclamation Act of 1977 (SMCRA). Thethe Information collection provisions for amendment proposes editorial changesthree years. the maximum period and other minor revisions to improve theauthorized by the Paperwork Reduction operational efficiaucy of the KansasAct. program. The amendment Is approved.
UF&C11V~DATE: April 13. 1992..
"OR FURTHER ,,.FORMATION CONTACT:
Jeny R. Ennis, Telephone: (810) 374- J

· 6405.

8uPPLEMEIn'AAY INFORMATION:

•• Background OD the Kansas plan
. The Secretary of the Interior J
condlllonally approved the kansas
AMLR program on February 1, 1982.
Information pertinent to the seneral
background. revisions, and ameneJmont9
to the initial program subminion. as
well as the Secretary's findings and
disposltlon ot comments can be found ill
the February 1.1982. Federal Register

· (47 FR 4513), Deficiencies that re8ulted
in the conditional approval were
cOlTected'by tho State. and on June 3.
1983. all conditions of approvai were
removed by the Secretary Federal
Register (48 FR 24874). Subsequent
actions concerning the K6DSOS Plan and
amendments to the Plan can be found/atso CFR 918.25.

II. DiIlalWOD 01 PIoposed Amendmefl
By letter dated October 25. 1991. and

revisions received October 31. 1991,1
Kansas submitted 8 rtlclamaUon plsn

. amendment to OSM (AdmlnlstratJve i
Record No. AM1-KS-156). The proposed
amendment con8ists of the addiUon of
Dew language, revised narraUve. and
editorial changes to the Kansas JAdministrative Regulations (K.A.R.) at
K.A.R. chapter 47. article 16. SubstonU e
changes were made to the foHowing

. area8 01 the Plan:
(1) At K.A.R. 47-16-.5(b). Entry end

·consont to reclaim, the proposed

PART 191G-[AMENDEDJ

11810.10ao [Amended)
In 11910.1030. by addlng a

parenthetical. as follows. at the end of
the regulatory text:

(Approved by the Office of Managemonl and
Budgel un,der control number 221~80)

Dotod: April 7. 199Z.
Anhur I. HUI,
A.9sistant SecretarylorHIJusina-Fodoral
HOl/sing CommiSBioner.
[PR Doc. 92:-8529 Filed f-1G-92; 8:46 arn]
81LUNG CODe 4110-17....

DEPARTMENT OF LABOR

OccupaUonel Safety and Health
AdmlnlstraUon

29 CFA Part 1010

Occupational Expo5Ure to Bloodborne
Pathogenll; Approval of Information
Collection Requirements

"AGENCY; Occupational Safety and
Health Admliustrlltlonj Labor.
ACTION; Final rule: approval of
information collection requirements.

SUMMARY; On Docember 6, 1991, OSHA
published a final standard 80veming
occupational exposure to bloodbome
pathogens (50 FR 64004). The standard is
designed to eliminate or minimize
occupational exposure to Hepatitis D Authority and Signature
Virus (liBV), Human Immunodeficiency This document was prepared underViNS (HIV) and other bloodborne tho direcUon of Dorothy L. Strunk.pathogens. At that Ume OSHA fLab r8ubmJtted the informaUon collection Acting Assistant Secretary 0 or orrequirement8 to the Office of Occupational Ssfety and Health, U.S.Management and Budget (OMB) for ~ Department of Labor. ~oo Constitutionreview undor seclion 3504(h) of the " Avenue. NW., Washington, DC 20210.
Paperwork Ruduction Act (PRA) of 1980. This action Is boing taken pursuanl toPubl1c reporting burden lor this sections 4{b), orb) and 8rc) of thecollection of information was estimated Occupational Safety and Health Act ofto average five minutes per employer 1970 (29 U.S.C. 653. 655. 657). Section 4response to an OSHA compliance of the Administration Procedure Act, 5officer's request for access 10 the U.S.C. 55S(d){3), Secretary of Labor'semployor's records. Order No. 1-90 (55 FR 9(33) and 29 CFROMB reviewed the coUection of part 1911.infonnatlon requIremonts for
occupational exposure to bloodborne Signed at Washington. DC this 7lh da)' ofpathogens ira accordance with the PRA. April,l992.
44 U.S.C. 3501 8t seq., and 6 CFR part D th r. S~ __I.1320. OMB approved all information oro y .U1III&.requirements contained In 29 en ActingN1sistanl Se~taryfor Occupational1910.1030 under,OMS clearance number Safety QJIt! Health.
121~180. The OMB clearance expireson February 28. 1995. This document will Part 1910 of tHle 29 of the Code ofalso amend the December 6. 1991 rule to 'Federal Regulations is amended asproperly display the OMB control follows:
number.
EFFECnVE DATE: OMB's approval of
InfonnaUon requIrements becomes
effective March e. 1992.
FDA FURTHER INPORMATION CONTACT:
Mr. James P. Foster, Office of
lnfonnatlon and Consumer Affaire,
Occupational Safety and Health
Administration. 200 Constitution
AvenuB NW.• room N3637, Washington.
DC 20210; Telephone (202) 523-8151.
SUPPLeMlitITARY INFORMATION: The PM [FR Doc. 92-.6363 Filed 4-1lHJ%; 8:45 amJprovisions on information collection arc .ILUNG CODE .6'~2&-M
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OHICe of the 8Kretary J
32 CFR Part 1698 (. I

[D~D Instruction .100.33) )

Commercial AetJvltI•• ~"o9r8m' ('
Procedure. " I
AGENCY: Office of.the Secret8I)'. D D. ' ,

.ACTION: Final rule. J

aUMMARY: The Deparbn8nt of Defunsu is i
revising Its rules regard.lns the
Commerclal Activities Program
Procedures to Incorporate changes to
Part 1898 required by Office of (

'. Management and Budget. (OMB) interim 'j
procedla'al chanses to their Circular A- t
76. ·'Performance of Commercial·
Activilie.... AIJ8UBt S. 1983. and Is
lmplementlnl the 000 poUmes
eatabli.bed In S2 CFR Part 169. Thla
amendmsat Is designed to provide
c:unent inetrucUona to the 000
Cominerclal AcUvlt1es Program.
DATe EFFECTIVE: July 6..1992.
FOR FURTHER INFORMATION C:OHTACT:
Mr. Earl DeHart.·telephone 703-7S&­
6841.
SUPPUMIlUlTARY IN'ORMATlON: In FR
Doc 91-30346. appearing in the Federal
Register (S8 PR 15442) on December 21.
1991, the Office of the Secretwy 01
Defense published part 1698 8S a
proposttd rule to incorporate substantive
chaogel to pa".'''' .....I..d by OMSI

I
I

411217411648

dlaeale. and human Immunodeficiency
virus. which caulle. ACquirvd
immunodeficiency Syndrome (AIDS)..

Need for CoIr8d1oD

· During the proo&eadlns .process of the
resuIation. technical and typographical
errore were dilcovered. Thill notice i.
being publlahed to correct those errors.

COnectioll of PubliGatloa
The followiq corrections are made in

the ftnaltule for OccupaUonal Exposure
to Bloodbome PathogeDs published. in
the Fedenl Resister on December 6.
1991 (58 PR 8400f).

'1810.1030 (corr.GtJon)
1. On JNl8e~ first column. third

heacnns. ·'28 CPR Part 1910.10S0'· should
be corrected to reail·'zg CPR part 1910".

Z. On page lK176. 8econd column, .
I 191o.10S0(d)(2)(vll)(A) Is corrected to
read: ,

"(A) Contamlnalttd needles and other
contaminated Iharpa shall not be benL'
recapped or removed unle88 the
employer c;aJ'I demonstrate that no
altemaUve 1.8 (eaalble or that BUch
aedon fa reqUired bV a specific medical
or dental procedure.....

9. On page Mll'B, .eeand column.
, 1910.1080{d)(2)[vU)(B) II corrected to
read:

"(B) Such bendlng. recapping or
needle nmoval must be accomplished
through th.e use of a mechanical device
or a one-handed technique.".

4.-8. On page 64180. second column.
., 191o.10SO(g)(1)(i)(B). remove the
second "BIOHAZARD" term which
appea,rsln this paragraph. Immediately
above I 191Q.1030(g)(1)(I)(C).

8. On pass 64180. second column.
§ 191D.1030(S)(1)(I)(C). third line, I.

· conected to read ·'10. with lettering and
8ymbols in a". . . .'
. 7. On pase 84180. 8econd column.

11910.1030(8)(1)(1)(D)•.Is corrected to
read:' .

"(D) Labela shan be affixed as close
B8 feaalble to the contalDerby .trIng.

·wire, adhesive. or other method that
preventS their los8 o.r unintentional
removal..•• .'
. 8. On page 64180, third colUDUl,
I 191o.1030(g)(1)(U)(A). ninth line,
remove the second "BIOHAZARD" term
which appean in this paragraph. .
. ~ On page lK180. third column.
I 1910.1030(g)(1)(U)(B), third line. Is .
corrected to nad uletterinB and symbols
In a contrastinB··..

10. On page Gl181•.flr8l column.
1191o.1030(8)(2)(vU)(A) la corrected to
read:

"(A) An accessible copy of the
regulatory text of this standard and an
explanation oBte contents;".
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column. then the number In the mg/ma .
colwnn is exacLWhen numerical entries
for a substance are In both the ppm and
ID8/m' columns, then the number .in the
ppm column Is exact and the number In
the ms/m l colwnn may be rounded
off....

22. In § 1910.1000 Table z-3, the
footnote superscript "8" Is added alter
the entry "INERT OR NUISANCE .
DUST" and Pootnote "g" is added in
alphabetical order to read "A1Unert or
nuisance dust.. whether mineral
inorgllllic:. or organic. not listed
specifically by substance Dame. are
covered by the Particulates Not
Otherwise Regulated (PNOR) llm1t In
Table Z-1-A."

Signed at Wsshington. DC. &hI, zsdl day or
Jl.lne.I992. .
Dorothy L 811uDk.
Actill/l A'8i81anl Secretory 01Lobor.
[YR Doc. 92-15384 Plied~z: 8:45 Sill)

8lWNG CODlI ••,0-....

29 CFR Part 1910

(Docke' No. tt-37V)

Occupational Expo8ure to Bloodbome
Pathoglnl; Correction

AG&Nc:Y: Occupotional Bafety and
·Health Admlnlstration. Labor. .
AmON: Final rule. correction.

BUMMARY: The Occupational Safety and
· Health Administration Is correcting

errors in the regulctory text of the final
rule for Occupational Exposure to
Bloodbome Pathogens which appeared
In the Federal Register on Decembttr 6,
1991 (56 FR lWO(4). .

· .EFJ=ECTMl DA11I: July 1.1991-
FOA PUR'THU INfORMATION CONTACT:
Mr. James F. Poster, Occuplltlonal

·Safety and Health Admlnistratlon, .
· Office of Information Bnd Public Affairs.

room N-3647, U.S. Department of Labor,
.200 ConsUtutlon Avenue, NW., .
Washington. DC 20210, Telephone: (202)
523-8151.
~/~ENTARY.INFOAMATION:

Background
OSHA baa promulgated 8 standard to

eliminate or minimize occupational
exposure to Hepatitis B Virus (HBV),

· Hwnan Immunodeficiency ViIua (HIV)
ond other bloodbome pathogens (56 PR
640(4). In the final rule OSHA' .
determined that employees (aced a
significant health risk as the result of
occupationalexpollur8 to blood and
othar potentially infectlou8 materials
because they may conta1D bloodbome
pathogens, including hepatitis B virus
which causes Hepatitis B. 8 8tlrlOUSllVel
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