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1.0 HEALTH HAZARDS OF LEAD

1.1 COMPOUNDS_OF CONCERN

Lead present in storage batteries consists of inorganic
oxides of lead (lead monoxide and lead tetroxide). Lead=-acid
storage batteries contain inorganic 1lead and potentially 1low
concentrations of other heavy metals. Storage batteries also
contain sulfuric acid. The sulfuric acid in the batteries has
been drained. The compounds of concern to health at the work
site are inorganic lead, and sulfuric acid. Due to the potential
low concentrations of heavy metal other than 1lead, these
substances are not expected to result in significant amounts.
Because of the extended period of time that the sulfuric acid has
been at the site, it is not anticipated that sulfuric acid will
be present in the concentrated form, or present a significant
health hazard.

1.1.1. LEAD TOXICITY

Lead 1is toxic if it enters the body and accumulates in
significant amounts. There are no early warning signs for lead
ingestion or inhalation. Lead that is absorbed into the body is
transported to various organs and tissues where injury may occur.
Lead in blood is held by the red blood cells, however lead has a
preference for the bones and accumulates in bone tissue. Lead
poisoning results in adverse affects to the nervous system
resulting in impaired nervous system functioning. Lead adversely
affects the blood and blood forming (bone marrow) tissue. One of
the results of lead’s action on the blood is anemia. Lead may
also cause injury to the Kkidneys, and reproductive system.
Symptoms of overexposure include loss of appetite, metallic taste
in the mouth, constipation, nausea, insomnia, headache, numbness,
dizziness, and joint pain or soreness.

1.1.2 SULFURIC ACID TOXICITY

“Concentrated sulfuric acid can cause burns to the skin due
to a strong exothermic (heat generating) reaction with water.
Sulfuric acid is rapidly injurious to mucous membranes and
dangerous to the eyes. Sulfuric acid is a dehydrating agent and
removes water from organic materials causing charring.
Inhalation of sulfuric acid causes a burning feeling in the
throat, cough, and a burning sensation in the eyes. Sulfuric
acid mist can cause injury to the teeth. The irritating effects
of sulfuric acid provides an early warning of exposure.

1.2 ROUTES OF ENTRY

The routes of entry into the body for lead is by inhalation

or ingestion. The main route of entry is inhalation. Ingestion

of lead can occur from hand-to-mouth by unwashed hands when
handling food, or by inhalation of lead contaminated dusts which



may enter the upper respiratory tract and may be swallowed after
a coughing reflex. Lead can also be ingested by any hand-to-
mouth action, such as cigarette smoking. The ingestion route
route of entry can considerably increase total exposure.
Inorganic lead does not penetrate the skin and skin absorption
does not occur. :

Sulfuric acid primarily presents a potential skin contact
hazard. During the excavation of contaminated soils, sulfuric
acid may become an aerosol and become airborne resulting in a

- hazard. to the mucous membranes and upper repiratory tract.

Although sulfuric acid is not anticipated to be present to create
a health hazard.

The inhalation route of exposure will be minimized by the
wearing of respirators containing high efficiency particulate air
(HEPA) ‘filters. Lead ingestion will be prevented by protective
clothing (see section on protective clothing) and sanitation.



2.0 OCCUPATIONAL STANDARDS

The Occupational Safety and Health Administration (OSHA) has
a standard covering occupational exposure to .lead. The lead
standard is referenced as Title 29 Code of Federal Regulations
Part 1910.1025 (29 CFR 1910.1025, Appendix C). The OSHA standard
for sulfuric acid is referenced as 29 CFR 1910.1000.
Occupational health standards define allowable exposures to lead
and sulfuric acid. The exposure standards are based on an 8-hour
time-weighted average air sample collected in the breathing zone
of workers. Employee exposure is meant to be that which would
occur if the employee was not wearing a respirator.

The following Table summarizes the permissible exposure
limits . (PEL) and "action level" of the Occupational Safety and
Health Administration. The action 1level is the airborne
concentration at which certain provisions such as medical
surveillance are required as defined in 1910.1025 (included in
the appendix). Sulfuric acid does not have an OSHA specified
action level. '

PEL ' Action Level
Lead 0.05 mg/m3 (50 ug/m3) 30 ug/m3
Sulfuric Acid 1.0 mg/m3 0 = —=——--

For exposures to lead; if personnel work longer than eight (8)
hours in any work day, the permissible exposure limit as a time-
weighted average (TWA) shall be reduced according to the
following formula: :

maximum perm1551b1e limit in micrograms (ugs) per cubic meter of
air = 400/ hours worked in the day



3.0 ATR MONITORING

3.1 PURPOSE

Air monitoring is necessary to define potential exposures to
lead contaminated dusts. Air samples collected within the
breathing 2zone of personnel will determine compliance with
1910.1025 and will be wused- in conjunction with biological
monitoring to assure that no workers absorb an unhealthy amount
of lead.:

.Perimeter monitoring will be done to assure that migration
of lead offsite’ is minimized. Perimeter samples will also be
collected prior to site cleanup activities +to determine
background levels of lead. ’



3.2 METHODS AND PROCEDURES

Personal monitoring will be employed during the soil
excavation work. Personal exposure studies will be conducted in
accordance with 29 CFR 1910.1025.

GSX will select the employee(s) expected to have the highest
potential exposure and place a battery operated personal air
sampling pump and filter media on this person(s). A breathing
zone sample will be collected. Full period single sample time-
weighted average measurements will be determined. The sample(s)
will be obtained for the full work period (normally 8 hours).

The employee(s) with maximum expected exposure will be
selected for breathing zone sample collection. When a number of
work operations exist, one or more maximum risk employees will be
selected for each work operation. The judgement of the maximum
risk . employee(s) will be determined by observation of work
activities by +the onsite Safety and Heath Officer with
consultation from the project manager or other appropriate
individuals. Employee mobility, work tasks, and methods of
performing the tasks, wind direction, source of generation .of
dust, and observation of work activities will be used to
determine personal sampling. If a maximum risk employee cannot
be selected for an operation or job task with reasonable
certainty, then random sampling from the group of workers will be
used.

The objective of the procedure is to select a subgroup of
adequate size so that there is a high probability that the random
sample will contain at least one worker with high exposure if one
exists. The following Table indicates the required sample size:

Size of Group Number of Samples Recommended
8 ‘ 7

9 8

10 9

11 - 12 . 10

(N if N is less than 7)

A 24-hour turnaround time will be requested on the initial
set of personal exposure samples. If the results are less than
the action level, further daily monitoring will not be necessary.
If conditions or operations change, additional personal air
samples will be collected to represent potential exposures.

Personal monitoring will be conducted periodically (at least
once a week) if the initial sampling does not indicate levels
above the action level. If levels of exposure exceed the action
level additional air samples each day will be conducted.
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All air sampling equipment will be calibrated with the air

sampling media in-line following standard industrial hygiene
procedures.



4.0 MEDICAI. SURVEILLANCE

4.1 PURPOSE

The primary objective of health protection is to minimize
the airborne concentrations of 1lead and sources of lead
ingestion. Medical surveillance is a secondary tool to assure
that workers are protected from the adverse effects of lead.

4.2 BIOOD LEAD

OSHA requires medical surveillance of all workers
occupationally exposed to lead above the action level for more
than 30 days per year. All GSX employees have baseline blood and-
urine lead determined in preemployment physical examinations.
These baseline parameters are considered sufficient as the entry
medical monitoring requirement. In addition, blood and urine
lead. levels are monitored annually in annual physical
examinations. '

At the conclusion of the Ulah Battery project, an exit blood
sample will be collected and analyzed for the presence of lead.
If air sampling data indicate airborne concentrations of 1lead
above the action level, blood lead will be obtained to determine
the adequacy of personal protective equipment.

4.3 MEDICATL, REMOVAT,

Employee(s) whose blood lead levels exceed 40 ug/100g of
whole blood shall be notified in writing of the biological
monitoring results and the affected employee will be removed from
work at the site. In addition, a second (follow-up) blood test
will be given to the affected employee at most two weeks after
GSX receives the results of the first blood sampling test. All
medical procedures will be performed under the supervision of a
licensed physician..
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5.0 STITE SAFETY

In completing the Ulah Battery Reclamation project, the
health and safety of all GSX on-site personnel, state and federal
representatives, and the public, as well as the protection of the
environment, shall be of paramount importance. With this in mind,
general health and safety policies and procedures have been de-
veloped, and will be implemented by the GSX Project Manager
and/or safety officer. OSHA standards and regulations contained
in Department of Labor, Title 29 Code of Federal Regulations,
Part 1910, and the applicable recommendations by the National
Institute for Occupational Safety and Health (NIOSH) regarding
procedures to ensure safe operations represent the basis for
GSX’s Health and sSafety Program. These policies will take
precedence over cost and scheduling of all site project
activities. All GSX personnel, subcontractors, state and federal
representatives, and visitors shall abide by these requirements.

5.1 GENERAI, SAFETY RULES

1. Prior to the start of each work day, a morning meeting
shall be held for all GSX personnel. Necessary safety pro-
cedures, safe work practices, site evacuation and escape
procedures, and the planned daily activities will be
reviewed during these meetings.

2. Provisions will be made for first aid for all on-site
personnel. At a minimum, a first aid kit will be on site.
The location of the first aid kit supplies will be review-
ed at the morning meetings.

3. Eating, smoking, and drinking are strictly prohibited in
both the contaminated and decontamination zones. Designated
areas will be provided in the clean zone for these activit-
ies.

4., Fire extinguishers shall be provided at active work
locations within the contaminated zone. At a mirnimum, fire
extinguishers shall be 20 pound, ABC dry chemical type.

5. All tools and equipment, where necessary, shall be spark
.proof, explosion proof, and/or grounded and bonded.

6. All atmosphere supplied respiratory devices shall meet at
least the requirements of the specifications for Grade D
breathing air’ as described in Compressed Gas Assocition
Commodity Specification G-7.1-1966.

7. Should site evacuation be necessary, one employee shall
be assigned the duty of alerting all personnel on site. A
plan shall be developed for this event and shall be review-
ed at morning meetings.
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8. All staff shall have medical clearance which includes a
physical exam and appropriate bloodwork.

9. No person shall be assigned to a task that requires the
use of respiratory protection until it is determined that
he/she is physically capable of using such devices. This.
determination shall be made by a physician.

.. 10. Beards, facial hair, and sideburns (that may interfere

with the sealing portion of a respirator) are prohibited for
all personnel entering the contamination and decontamination
zones (including contractors, subcontractors, visitors, and
state and federal representatives).

11. Parking of all nonessential vehicles outside the
designated parking area shall be prohibited since safe
egress ingress areas may be obstructed.

12. All personnel shall use one entrance and exit from the
contaminated zone. This shall be true with the exception of
immediately life and health threatening situations.

13. The Project Manager shall have the authority to remove
anyone from the site and prohibit his/her reentry should it
be determined that that person threatens site security or
the safety of on-site personnel.

14. An emergency eyewash/safety shower unit will be provided
at the site.

15. All accidents and incidents must be reported, no matter
how slight. All incidents will be investigated and analyzed
by the GSX Project Manager or his designated representative.
Any serious injury to personnel or property will be reported
to the DHR representative by the most rapid means available.



5.2 SITE_WORK ZONES

The purpose of site work zones is to minimize the spread of
lead and sulfuric acid contaminated materials by workers or
equipment from the contaminated area to the clean area. The
establishment of work zones will help ensure that personnel are
properly protected against the hazards present where they are
working, work activities and contamination are confined to the
appropriate area, and personnel can be located and evacuated in
case of emergency. The work area will be divided into three work
zones; . exclusion 2zone, contamination reduction zone and support
zone.

The exclusion zone is the area where contamination occurs.
The primary activities performed in the exclusion zone are the
excavation of lead and sulfuric acid contaminated soils. The
outer boundary of the exclusion is the hotline. The hotliune
will .be clearly marked by warning cones, warning tape, drums or
other appropriate means. Access control will be established at
the hot line to regulate the flow of personnel and equipment into
and out of the zone of maximum contamination and to help verify
that proper procedures are followed before entering or exiting.
All personnel within the exclusion zone will wear the required
personal protective equipment (Level C protection).

The contamination reduction 2zone is the transition area
between the contaminated area and the clean area. The zone is
designed to minimize the possibility that the clean support zone
will become contaminmated or affected by other site hazards. The
distance between the exclusion zone and contamination reduction
zone minimizes the physical transfer of hazardous lead and
sulfuric acid contaminated substances into the clean area.
Decontamination procedures will take place in a designated area
within the contamination reduction =zone. Access to the
contamination reduction zone will be through two areas. One area
will be for equipment entrance and exit and the other area will
be for personnel entrance and exit.

The support zone will be a clean area with location of the
command post, administrative, and other support functions. Any
function that need not be performed in the exclusion or
contamination reduction zone will be done here. Personnel will
wear normal work clothes in the support =zone. Any potential

.contaminated clothing will remain in the contamination reduction

zone until decontaminated. All emergency telephone numbers will
be posted in the clean area.

All three areas will be located and marked on.a map before
work begins.
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6.0 PROTECTIVE EQUIPMENT
6.1 INTRODUCTION

Work at a hazardous waste remediation site can present
chemical, physical, and biological hazards to workers. Protective
measures must be implemented to reduce these hazards. These
measures can take three forms:

1. Engineering controls
2. Work practices
3. Protective equipment

The Occupational Safety and Health Administration (OSHA)
places the emphasis for compliance on engineering controls and
work practices first. The usage of protective equipment is allow-
ed when the first two measures are not practical or feasible. In
its’ recent regulation for waste site operations (1910.120) OSHA
has realized that a greater reliance on protective equipment is
necessary because of the changing nature of waste sites. Due to
the uncertainty of sites and the subsequent inability to predict
all hazards, engineering .controls and work practices can be
incomplete at best and ineffective at the worst.

GSX, however, has several standard procedures that can be
used at Ulah Battery. These include the use of water and a
chemical dust suppressant to reduce dust exposure and migration,
heavy equipment for remote handling of wastes, the use of the
buddy system, and certain communication methods. See section 5.1
(General Safety Rules) for further work practices. All these
control measures are designed to reduce the chance of exposure of
workers and the general public. By properly using these methods
the off-site migration of contamination is prevented. '

6.2 PERSONAYL, PROTECTIVE EQUIPMENT

Personal protective equipment (PPE), in the form of clothing
and respiratory protection, is an employees first line of defense
against an unexpected incident. The levels of PPE warranted by a
situation are dependent on the hazard, work operation, area, and
to a lesser degree, temperature. The goal of protective equipment
is to offer the highest level of protection to the employee. The
degree and kind of known or unknown chemical, the situation or
the nature of the work being done, the general area full of in-
herent or potential dangers, as well as the physiological stress
factors, determine the types of protective equipment required..

An effective program must address the human element. Temp-
eratures, either hot or cold, dramatically affect the employee
wearing protective equipment. The resistance offered by the
respirator to breathing and the appreciable weight of some units
defines the amount of time that it can be used daily. Other
factors, like the need for flexible clothing that will not impede '



movement or 1limit body action, influence the selection of
protective equipment. Acknowledgement of the human stress factor
is important, for it will determine the amount of cooperation and
strict adherence to the safety guidelines that can be expected
from the employee.

Generally, it is necessary to provide protection for the
exposed person for the three routes of entry which are:

1. Ingestion
2. Inhalation
3. Skin absorption

The protection from contamination due to ingestion is simply
managed. EATING, DRINKING, and SMOKING are prohibited in the work
area. All employees must leave the contaminated work area com-
pletely for the break, remove protective clothing, wash hands
thoroughly or shower, and spend the rest or lunch time in an
uncontaminated, designated area.

The question of protection from contamination due to
inhalation and absorption is complex. The very broad range of
hazards, situations, work areas, and tasks will determine the
appropriate protective equipment used on-site.

, The Ulah Battery site has shown to be contaminated with lead
and anhydrous sulfuric acid. The hazards associated with these
materials are discussed in Section 1.0. In order to protect the
workers ‘the following protective equipment will be worn.
Respiratory protection is covered as seperate item.

1. Regular Tyvek
2. Polyboots with steel toe and shank.
3. Neoprene or neoprene/latex inner gloves.
4. Leather outer gloves.
- 5. Hardhat (optional).

All protective clothing, with the exception of the poly-
boots, is disposable and will be placed in containers for
disposal as a hazardous waste. All GSX personnel are trained in
the proper donning and doffing of -their protective equipment.
This procedure includes turning the suit inside-out as it is
removed, touching only the outside of the siut, and removing the
respirator after removal of the suit. The polyboots will be
decontaminated after each use. Decontamination is covered in
another section of this plan. '

Work uniforms will be cleaned by a commercial laundry that
GSX utilizes. This 1laundry service has been informed of the
nature of GSX’s business and its hazards and has taken
appropriate protective measurres for its employees.



6.3 RESPIRATORY PROTECTION

Respiratory protection at the Ulah Battery site is regulated
by the OSHA Lead Standard (1910.1025). Under this regulation an
employer is required to provide respiratory. protection when
engineering controls or work practices are not feasible or don
not reduce airborn concentrations to a level below the Permiss-
ible Exposure Limit (PEL) of 50 micrograms per cubic meter of
air. Section 1910.1025 has a table for determining the level of
respiratory protection required. It is shown, in part, below.

Airborn Concentration Required Respirator

of lead '

Not in excess of .5 . Half mask, air purifying

milligrams per cubic ‘ respirator with high

meter (10 x PEL) efficiency filters

Not in excess of 2.5 : : Full facepiece air puri-

milligrams per cubic " fying respirator with

meter (50 x PEL) high efficiency filters

Not in excess of 50 (1) Any powered air puri-

milligrams per cubic fying respirator with

meter (100 x PEL) high efficiency filters
OR

(2) Half mask supplied
air respirator operated
in a p051t1Ve pressure
mode.

GSX " intends to use a full or half-facepiece air purifying
respirator with. organic vapor/acid gas cartridges with high
efficiency particulate air (HEPA) filters in situations of
concentrations up to, and including, 2.5 nﬁlligrams per cubic
meter. Above this level a full facepiece supplied air respirator_
operating in the positive pressure mode will be used. If air
monitoring allows protective equipment will be downgraded to
regular tyvek, work shoes, safety glasses, and dust mask (if
necessary) . : A

GSX’s Respiratory Protection Program is in accordance with
the OSHA Act Section 1910.134. The program is maintained at GSX
offices. All GSX personnel entering the site has been trained in
the proper selection and use of air purifying devices as well as
their limitations. A facial hair policy has been instituted in
accordance with Section 1910.134(5) (e) (1) All GSX personnel
entering the site have been fit tested as per the Lead Standard.
All GSX personnel required to use atmosphere supplying devices
such as airline respirators and self-contained breathing



apparatus have been properly trained in their wuse and
limitations. All respiratory protective devices shall be
inspected and stored as per OSHA 1910.134. All respiratory
protective devices worn shall be cleaned and sanitized once per
day and more often as needed. All GSX personnel have been trained
in the proper metods for inspecting, cleaning, maintaining, and
storing their respiratory protection. :

6.4 HEAT STRESS

Heat stress can exsist at hazardous waste work sites.
Chemically resistant clothing prevents the evaporation of per-
spiration. The wearing of vapor barrier clothing greatly
increases the potential for heat stress and heat induced illness.
A heat stress disorder can result if minerals and liquids are not
adequately replaced or if the body/s cooling mechanism fails.
Heat stress is a combination of environmental and physical work
factors that can cause heat rash, heat cramps, heat exhaustion,
and heat stroke. It may be necessary to monitor workers at
frequent intervals and to provide a work/rest regimen to ensure
that heat stress disorders do not occur.

Heat stress measurements, based on heart rate, will be
obtained periodically to determine the proper work/rest ratio.
There are currently no federal standards addressing the measure-
ment and permissible exposure to heat stress so the recommend-
ations of the American Conference of Governmental Industrial
Hygienists (ACGIH) will be used. An electrolyte fluid replacement
such as Squincher will be available for site workers. Core body
temperature readings are the best method for evaluating heat
stress but are difficult to achieve in the field. Therefore en-
vironmental paramters will be collected to help determine
work/rest regimens. ‘

Environmental conditions may be monitored by determining dry
bulb thermometer temperatures, a measurement of radiant heat, wet
bulb temperatures, and corresponding relative humidities. This
information can be used in conjunction with the ACGIH recommen-
dations to determine proper work/rest regimens.



7.0 DECONTAMINATION

7.1 INTRODUCTION

Decontamination of equipment is also a work practice that
helps to reduce the possibility of exposure. Workers are
protected from exposure due to permeation or degradation of their
protective equipment when this equipment has been properly decon-
taminated. Decontamination also prevents the migration of waste
to clean areas of the site and prevents incompatible chemicals
from mixing. Decontamination must be done for both personnel and
equipment. :

7.2 PERSONNEIL, DECONTAMINATION

Personnel decontamination is vitally important as it
prevents workers from being exposed to hazardous chemicals. The
first step in preventing exposure, however, is the prevention of
contamination. This can be done in a number of ways including:;
remote handling, using disposable garments, covering equipment
and tools in protective covers, and enclosing the source of
contaminants. GSX intends to use heavy equipment for the majority
of the waste removal process. If necessary polyethylene plastic
can be placed over areas of contamination (or noncontamination)
to prevent the spread of the waste.

GSX personnel will be suited in polyethylene coated Tyvek
with a hood, chemical gloves, and polyurethane boots. The Tyvek
and gloves are disposable. The polyurethane boots are reuseable
and must be decontaminated. As personnel leave the exclusion zone
and enter the contamination reduction 2zone they will drop all
tools in a designated location and proceed to the decontamination
station. This will consist of a series of industrial grade tubs
with a solution of 5% sodium carbonate, 5% trisodium phosphate,
10% calcium hypochlorite, and water. Each tub will have a brush
for scrubbing. The employee will proceed from tub to tub, scrub-
bing his suit, gloves, and boots. The final tub will be clean
rinse water. After decontamination, the employee will untape his
gloves and boots, remove his suit (turning it inside-out as he
goes), remove his respirator, then place the suit in the disposal
container. After this he will remove his boots and gloves.

In the case of an emergency requiring the decontamination of
an injured person, the status of the injured must be evaluated.
If the employee can move of his own will, he will proceed to the
decontamination station, get assistance with decontamination and
receive treatment. If the injury prevents movement, other GSX
personnel will decontaminate the person at the site of injury and
stabilize. When emergency medical help arrives they will provide
with protective equipment so they respond to the site.



7.3 EQUIPMENT DECONTAMINATION

Decontamination of equipment, including vehicles, prevents
the transportation of hazardous materials off-site in an
uncontrolled manner. This prevents the unprotected surrounding
populace from being exposed.

The following procedures will be implemented to minimize the
potential for contaminant transfer, off-site contaminant migra-
tion, or personnel exposure from improperly decontaminted
equipment.

A decontamination pad will be constructed to allow washwater
to drain into ‘an excavated on-site waste area. GSX will line this
area with three layers of polyetylene plastic.

GSX will use an atomized water solution and/or a steam spray
to dissolve and remove exterior contamination. All equipment
surfaces will be cleaned. The rinseate procedure will be repeated
as needed with a water rinse.

GSX will dispose of materials used in the decontamination
process by transporting them to GSX Services of SC, Inc. in the
last truckload of waste.



8.0 TRAINING

Training personnel how to work at a waste remediation site
is important as it insures the safe and efficient completion of
the Jjob. Personnel must be thoroughly familiar with the site,
its’ hazards, the safety plan, work procedures, protective
equipment, the contingency plan, and the planned activities at
the site.

All GSX personnel have the necessary training and experience
to be certified as OSHA 40 -+training qualified as required by
1910.120 (e). In addition, prior to the start of work at the site
GSX personnel will attend a site safety meeting designed to
familiarize them with the aforementioned items. This meeting will
be recorded in the project 1logbook with the names of the
attendees listed.

On-site personnel will meet daily prior to the commencement
of the days’ work and on a "significant conditions" basis to dis-
cuss safety matters, appropriate personal protective equipment,
emergency actions, and general site activities. These meetings
will prevent miscommunication and subsequent mishaps from occur-
ring. These meetings will also be documented in the project
logbook.

In order to protect emergency services personnel, GSX will
invite representatives from the Sheriff’s Office, Fire
Department, Ambulance Service, and the Hospital Emergency Room to
visit the site. At this meeting, GSX will orient them to the
site, 1it’s hazards and protective measures necessary for
responding to emergencies at the site.



9.0 SITE SECURITY

Because of the proximity of the site to local -inhabitants
site security is wvitally important. Site security helps to
prevent:

1. The exposure of unauthorized, unprotected people to
site hazards.

2. Unauthorized addition of waste to the site.

3. Vandalism to equipment thus 1ncrea51ng the risk to
site workers.

4. Theft of equipment or waste.

5. Interference with site work.

6. Off-site migration of contamination.

For the safety of on-site personnel, visitors, and inhab-
itants of the local area, GSX will secure the boundaries of the
site with barrier tape that is imprinted with the words:

CAUTION : DO NOT ENTER
OR :
HAZARDOUS MATERIAL : DO NOT ENTER
OR
CAUTION : ENTRY REQUIRES PROTECTIVE GEAR

These boundaries will establish strict access control points
to be used by all personnel and visitors. In addition, if it
becomes necessary a more permanent boundary, such as a fence or
netting, can be put in place.

All visitors and representatives will be required to sign in
and out upon entry and exit at the site and must notify the GSX
Project Manager or Team Leader prior to entry to the site. Each
visitor must adhere to the site control and safety guidelines in
the plan and will be given introductory training prior to entry.

At the end of each day GSX will secure its equipment by
locking it and then removing the keys. If circumstances warrant a
24 hour security system can be established.

The Project Manager will be reponsible for establishing and
maintaining the security measures. If a change becomes necessary
or a problem arises the DHR will be notified immediately.

In order to protect it’s property and that of the 1local
inhabitants, GSX will. arrange for the Sheriff’s Department to
periodically visit the site during off-hours.



10.0 FIRE SAFETY PROCEDURES

Prior to the start of work at the site, all GSX personnel
shall be instructed in basic fire safety including the use of
hand-held fire extinguishers. Emphasis will be placed on early
detection of a fire, alerting other personnel with a predeter-
mined alarm, and notifying local fire departments. This
information shall be reviewed at morning meetings, as necessary.

In the event of a fire, it is imperative to prevent its
spread. Most fires begin small and can be easily extinguished if
discovered early. The dgreatest single cause of large fires is
delayed discovery and/or incompetent reponse after detection.

Each GSX person shall be competent in all of the above
mentioned areas of fire fighting. Any GSX personnel discovering a
fire shall use his voice to alert others while he/she locates the
nearest fire extinguishers. Appropriate fire extinguishers shall
be located in all active work locations. The second person on the
scene shall alert all remaining personnel on site of the fire
with a perdetermined signal. Persons closest to a telephone shall
alert the police and local fire departments. Due to the delay in
fire departments arriving at the site, all available personnel
shall locate appropriate fire extinguishers and aid in containing
the fire. If the fire is extinguished, water shall be used to
cool the area to prevent a build up of heat and reignition of the
area. Water shall not be used on water reactive materials such as
combustible metals.

Water is the most commonly used fire extinguishing agent.
However, it is inadvisable to use bulk water on a fire involving
Class B materials such as o0il, gasoline, paints, and solvents,
since they are usually 1less dense than water and may be
physically displaced by the impact of the water stream. The
result would be to scatter the material and increase the spread
of the fire. Water is usually effective when it is applied in the
form of fine droplets or spray. This has a blanketing effect and
avoids the difficulty of impact splattering of the material.
Water shall be used if all available extinguishing agents are
depleted and if it is used as a spray to smother the fire or cool
surrounding areas and already extinguished areas.

Fire extinguishers to be used at the Ulah Battery site are
the dry chemical type. Fire extinguishers shall be located at all
active work locations and on all heavy equipment. Inspection of
available portable fire extinguishers shall be the repsonsibility
of the GSX Progect Manager. Inspections shall be conducted
weekly. '



11.0 PREPAREDNESS, CONTINGENCY AND EMERGENCY PLAN

11.1 INTRODUCTION

The primary goal of any remenial operation is to remove the
hazardous material without causing any damage to the workers or
the environment. The site work plan and Health and Safety Plan
are designed to help achieve this goal by developing the policies
and procedures and by designating the proper equipment to be used
during the operation. A major constituent of the Health and
Safety Plan is the Preparedness, Contingency and Emergency Plan
which is put together to map out specific actions to be taken for
various incidents that may occur.

Prior to any on-site operations, GSX shall develop
Preparedness, Contingency and Emergency Plans for the specific
operations. The plan will follow the guidelines set forth under
the Resource Conservation and Recovery Act (RCRA) and will go
beyond these guidelines and address possible emergency situations
that have the potential to present problems. Topics to . be
addressed include, but will not be 1limited to, emergency
telephone numbers, specific response actions for on the scene
personnel, emergency coordinators, enmployee training,
implementation, and evacuation plans. Emergency numbers for fire,
rescue, police, and hospital will be placed in a conspicuous
place.

Before on-~-site operations begin, GSX personnel will be
indoctrinated to the procedures established for the site.
Training programs will be presented and all on-site personnel
made aware of emergency procedures, their individual
responsibilities, and the health and safety procedures that will
be enforced.

At the Ulah Battery site there are 5 types of incidents that
could occur and they are listed in order of severity.

1. Injuries

2. Fire

3. Spills

4. Releass

5. Off-site (transportation) incidents

Before specific response actions can be detailed certain
general items that concern every incident must be planned for.

1. Communications - Use of voice is the primary means
of communication. A series of hand signals will be
developed as a backup method. If site conditions
necessitate radios can be used. Air horns and vehicle
horns will also be used for emergency notification



2. Evacuation plan and assembly areas - If evacuation
of the work area becomes necessary then the GSX Project

Manager will notify on-site personnel as to the
necessity of evacuation and the assembly area. Primary
and secondary assembly points will be designated prior
to the start of work. Once evacuation is complete the
GSX Project Manager will conduct a head count and
report to the DHR representative. If evacuation of the
surrounding neighborhood becomes necessary (a DHR

- decision) all GSX personnel will assist in alerting

local authorities, containing the incident, and the

‘evacuation of the neighborhood.

3. Personal protective equipment and emergency
equiupment - In addition to the protective equipment
enmployees will be wearing during normal work activi-

ties, certain emergency equipment will be available.

This includes, but is not limited to, dry chemical fire

extinguishers, supplied air breathing systems, saranex
Tyvek, harnesses and lifelines, stretcher, first aid
kit, and an eyewash/shower unit.

4. Rescue procedures - If rescue of injured personnel
becomes necessary the several actions must occur before

.rescue takes place.

a. The employee not1c1ng the rescue 51tuat10n will
notify the GSX Project Manager and other workers.
b. The GSX Project Manager will notify the DHR
representative.

c. If the cause of the situation is known and does
not pose an exposure problem to other personnel
(injury due to mechanical means rather than
chemical exposure) the GSX Project Manager will
direct the rescue attempt as long as such rescue
does not expose other employees to possible harm.
d. If the cause of the situation is unknown or
presents a chemical exposure problem the GSX
‘Project Manager will direct all remaining employ-
ees to return to the decontamination zone. There,
one or more persons will be suited in a saranex
Tyvek and supplied air respirators with harnesses
and 1lifelines attached. They will then attempt
rescue. The exposed employee will be removed to
the decontamination zone, decontaminated, unsuit-
ed, and first aid will be administered.

e. Outside medical help will be notified for
transport and treatment.

5. After hours/Weekend notification - If a situation
arises after hours or during the weekend, management
must be notified. The following list will be used.
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NAME : WORK HOURS_# AFTER HOURS #

GSX Engineering Manager

Randy Garner N/A ‘ 919-282~-3412
GSX Project Manager ' '
Bernard Jones | 919-342-6106 803-389-2000
GSX Director, Remedial Operations ‘
Gary Campbell 919-342-6106 919-288-0775

. GSX Operations Manager 615-822-7842
Don Lowe 919-342-6106 v 919-~230-0352

Steve Thomas 919-342-6106 919-375-6106

GSX Health & Safety Officer -

b3z

6. Personnel Roles - In the event of an emergency,. the

GSX Project Manager will be in charge of all actions.
In the event of his needing to leave the site, the GSX
Project Team Leader will be in charge. All other per-

sonnel will be and can be used in an emergency as

required.

7. Training - All personnel will be trained in the

emergency plan, its requirements as to
actions, emergency equipment, evacuation and
personnel roles and notification procedures.

8. Off-site Services - In order to provide
for prompty response of emergency service
groups, GSX will invite respresentatives from
the Sheriff’s Department, Fire Department,

. Ambulance Service, and the Hospital Emergency
Room to visit the site, learn of its hazards
and the proper protective measures needed for
responding to the site.

9. Emergency Decontamination - In the case
of an -injury on-site the employee must be
evaluated as to the possibility of movement.
If the employee is not injured seriously and
can move on his own, he will proceed to the
- decotamination station and receive
assistance. If the injured cannot move on
his own but the injury does not preclude
movement other GSX personnel will transport
the injured to the decontamination station,
decontaminate and stabilize the person until
emergency help arrives. If movement of any
type is not possible, the injured will be
stabilized and decontaminated (or isolated

response
assembly, -



11.2

from contamination) at the site of injury.
Responding emergency services personnel will
be given protective equipment to use to enter
the site.

10. Critique and followup - After an incident has
occurred and has been eliminated the GSX Project
Manager and the DHR representative will evaluate the
response procedures and equipment and make any changes.
All damaged or used emergency equipment will be
repaired or replaced before work restarts.

SPECIFIC RESPONSES

Now that the groundwork for an emergency plan has been laid
the specific actions for each type of incident can be detailed.

11.2.1

11.2.2

INJURY

1. The employee discovering the incident/injury will

notify all other on-site personnel by:
a. Voice
b. Vehicle horn/Air horn
c. Hand signals
d. Radio (if used)

2. The GSX Project Manager will notify the DHR

representative.

3. If rescue is necessary it will be done as detailed
earlier.

4. The injured person will be moved to the
decontamination zone, decontaminated and unsuited.

5. On-site medical aid will be rendered.

6. The injured will be transported to the nearest
hospital.

7. The GSX Project Manager will notify GSX of the

incident.

FIRE

1. The employee discovering the fire will notify all
other on-site personnel by:

~a. Voice

b. Vehicle horn/Air horn

c. Hand signals

d. Radio (if used)
2. The GSX Project Manager w111 notify the DHR
representative.
3. The GSX Project Manager will direct on-site
activities for controlling the fire. These actions may
include using dry chemical fire extinguishers or the
heavy equipment to smother the fire with soil.
4. If rescue becomes necessary it will be done as
detailed earlier.



11.2.3

11.2.4

5. If evacuation becomes necessary it will be done as
detailed earlier.

6. The GSX Project Manager will notify GSX Management
as soon as possible.

SPITIS RELEASES

1. The employee discovering the spill w111 notify all

other on-site personnel by:

a. Voice

b. Vehicle horn/Air horn

c. Hand signal

d. Radio (if used)
2. The GSX Project Manager will notify <the DHR
representative.
3. The GSX Project Manager will. direct on-site
activities to contain and control the spill. This may
include using the heavy equipment to cover and berm the

spill with soil or pumping up contained liquids.

4. Evacuation and rescue will be done in the manner
detailed earlier if it becomes necessary.

5. The GSX Project Manager will notlfy GSX Management
as soon as possible.

OFF-SITE INCIDENTS

1. Any driver involved in an off-site incident will
immediately notify the local police and the GSX Project
Manager. The GSX Project Manager will advise the
driver.

2. The GSX Project Manager will notify the DHR
representative.

3. The GSX Project Manager will notify GSX Management
and appropriate outside agencies (Fire Department,

. National Response Center, Coast Guard, etc.).

4. GSX will provide emergency response to the site of
the incident.
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EMERGENCY PHONE NUMBERS

RANDOLPH EMERGENCY SERVICES ‘
Fire and Ambulance . . . « « « « « « « « « ' 919-625-1600
Neil Allen, Director . . . . « « ¢« ¢« « + « « 919-629-2731(W)
- 919-625-1831 (24hr)

RANDOLPH COUNTY SHERIFF . « « « ¢ ¢ o« ¢ o o o o o« 919-629-9128
NORTH CAROLINA HWY. PATROL . . . + « « ¢ « « « « 800-662-7956

" RANDOLPH GENERAL HOSPITAL EMERGENCY ROOM . e .o « 515-625-5151
Peggy Slack, RN '
Eric Helsabeck, MD

NORTH CAROLINA DEPARTMENT OF HUMAN RESOURCES
DIVISION OF HEALTH SERVICES
‘Superfund Branch . . . . . . . . « . . . . 919-733-2801
Occupational Health Services . . . . . . . 919-733-3680

NORTH CAROLINA DEPARTMENT OF NATURAL RESOURCES
AND COMMUNITY DEVELOPMENT
Division of Environmental Management . . . 919-761-2351

NORTH CAROLINA DEPARTMENT OF CRIME CONTROL AND

PUBLIC SAFETY

Division of Emergency Management . ... . . 919-733-3867
CIIEHTREC e o & 5 o o 8 s o ®» e e e e e o s = o 800-424-9300
NATIONAL RESPONSE CENTER . . . « + « « o« « «» « « 800-424-8802

GSX SERVICES, INC. - REIDSVILLE . . . . « « « « 919-342-6106
800-882-6548



WEEKEND/AFTER HOURS NOTIFICATION

NAME AFTER_HOURS
Randy Garner TBA

GSX Project Manager (Call GSX)

Bernard Jones
GSX, Director, Remedial

Services
Gary Campbell - 919-288-0775
GSX Operations Manager _
Don Lowe |  919-230-0352
Steve fhomés 919-375-6433

GSX Health & Safety Officer

WEEKENDS

919-282-3412

803-389-2000

919-288-0775
615-822-7842

919-230-0352

919-375-6433



DIRECTIONS TO RANDOLPH GENERAL HOSPITAL

Take State Road 1219 (Gravel Road) to end.

Make left onto Business 220.

Take Business 220 into Asheboro Past US64 and Salisbury
Street (Hwy. 42). :

‘The hospital .is on the.left 2 to 3 blocks past Salisbury
‘Street.
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HEAT STRESS SIGNS AND TREATMENT



HEAT STRESS MANAGEMENT

I. HEAT STRESS: Combination of environmental & phy51ca1 work
factors that equal total have load on the body.

A.

A.

Four Factors That Effect Heat Stress
1. Air temperatures

2. Air velocity

3. Moisture content of air

4. Radiant temperature

IT. HEAT DISORDERS:

Pricklv Heat (Heat Rash) - blocked sweat glands with
resulting inflammation and rash with irritation
1. Symptonms and signs

2. Red, small rash in effected areas

2. Treatment

a. Keep cool

b. Dry off

c. Corn starch
d. Dry clothing

Heat Cramps - painful, involuntary muscle spasms, re-
sulting in loss of salt through sweating in hot en-

- vironments with temperatures > 100°F

1. Symptoms and signs
2. Supine with flexed legs
b. Great pain - a2bdomen
*c. Skin - pale and wet
2. Treatment
2. Remove worker from hostile envirocnment
b. Place worker in flat position if possible
c. Remove worker from protective clothing & place
in cool area
€. Proper fluid replacement with Gatorade or
other electrolyte replacement fluid

Heat Exhaution - abnormal vascular response to excessive

heat, body temperature is either normal or subnormal
l. Symptoms ané signs
2. Rapid pulse
~b. Pale or ashen skin
c. Cold, damp skin
c¢. Possible profuse sweating
e. Weakness, dizziness, vert tigo



£. MNausea and vomiting

g. Headache

Lh. Dim or blurred vision

i. Irritability with muscle cramps

Treatment e '

a. Remove worker from hostile environment

b. If conscious give cool water

c. Change out of damp clothing & wear ventilated
clothes ‘

d. Seek medical help

e. Give adequate fluids for proper urinary output

."Heat Stroke - high fever & collapse of worker due to

disturbance of heat regulating mechanism resulting in
coma, brain damage, and eventual death if.left

‘untreated. This comes from prolonged exposure to

elevated core temperatures.

1.

Symptoms and signs

a. Weakness

b. Headache

c. Nausea and vomiting

d. Chest discomfort prior to collapse
e. Flush, hot, dry to slightly moist skin
f. Muscle cramps

g. Anxiety or listless appearance

h. Pulse greater than 160

i. Body temperature of 105° -~ 106°F

j. Respirations 20-30 per minute

k. Rapid increase in temperature

1. Coma leading to death

Treatment '

a. Immediate hospital orx physician care
b. Remove worker from heat .

c. Vigirously massage skin

d. Ice water bath or soaks

e. Nothing by mouth if unconscious

f. CPR if needed to assist patient with
ventilations and circulation

ITT. CONCIOSION

/1kn

A.

Preventicn ,

1. Freguent breaks in hot weather

2. Increased fluids intake to prevent dehydration

3. top work at first sicn of problenm

4. Seek emergency medical care with heat exhaustion,
heat cramping or heat stroke

5. Wear drxy, well ventiluted clothing :

6. Recognize abnormal behavior in cc-hort worker.



APPENDIX C

THE OSHA LEAD STANDARD

29 CFR 1910.1025
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l 29 CFR Ch. XVII (7-1-87 Edition)
tipation, pigmentation and erup-
:::: o?otn:e gkin. loss of hair, and per_ipheral
neuritis. Chronic hepatitis and cirrhosis
1 have been described.” Polyneuritis may be
fe. the salient feature, but more frequently
3 there are numbness and parasthenias of
«glove and stocking” distribution. The skin
lesions are usually melanotic and keratotic
and may occasionally take the form of an
intradermal cancer of the squamous cell
type. but without inflitrative properties.
Horizontal white lines (striations) on the
fingernalls and toenalls are commonly seen
in chronic arsenical poisoning and are con-
sidered tobe a dl::.iznlsostlc accompaniment of
nical polyneuritis.
mlghalat.&n of Inorganic arsenic com-
pounds is the most common cause of chron-
{c poisoning in the industrial situation. This
condition is divided Into three phases based
and symptoms. ) .
onl“igrt‘s Phase: The worker complains of
weakness, loss of appetite, some nauseza, oc-
casional vomiting, a sense of heaviness In, 1
the stomach, and some dlarrhea. 3
Second Phase: The worker complains of ¥
conjunctivitls, a catarrhal state of the
mucous membranes of the nose, larynx. and
respiratory passage. Coryza, hoarseness, and &
mild tracheobronchitis may occur. Pertom-,w
tion of the nasal septum is common, and is o
probably the most typlcal lesion of the'}
upper respiratory tract {n occupational ex- ¢
posure to arsenical dust. Skin lesions, ecze-
matold and allergic In type, are common. q,
Third Phase: g
symptoms of peripheral neuritts, initially of 3¢
hands and feet, which Is essentlally sensory. s
In more severe cases, motor paralyses occur, £
the first muscles affected are usually the ¥
5" toe extensors and the peronel. In only the
2 most severe cases will paralysis of flexor ‘
muscles of the feet or of the extensor mus-.«
of hands occur. _
2: cxel?lver damage from chronic arsenical pol-z3
soning Is still debated. and as yet the quw-s
. tion Is unanswered. In cases of chronic focd
‘ acute arsenical poisoning, toxic effects Lg
to the myocardium have been reported based 3_ 1
on EKG changes. These findings, howre:'{xeé :
are now largely discounted and the 3
changes are ascribed to electrolyte disturb:_ !
ances concomitant with arsenicalism. Inh#
lation of arsenic trioxide and other lnorn!;_‘ )
ic arsenical dusts does not give rise to pth ]
logical evidence or pneumoconiosis. mbone
does have a depressant effect upon the E;
marrow, with disturbances of both erythro;
poiesis and myelopolesis. oz
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IIL. SPUTUM CYTOLOGY .

Sputum can be collected by aerosol inha-
lation during the medical exam or by spon-
taneous early morning cough at home.
Sputum is induced by transoral inhalation
of an aerosolized solution of eight per cent
(8 percent) sodium chloride in water. After
inhaling as few as three to five breaths the
subject usually yields an adequate sputum.
All sputum should be collected directly into
sixty percent (60 percent) alcohol.

Scientific evidence suggests that chest X-
rays and sputum cytology should be used to-
gether as screening tests for lung tests for
lung cancer in high risk populations such as
workers exposed to Inorganic arsenic. The
tests are to be performed every six months
on workers who are 45 years of age or older
or have worked In the regulated area for 10
or more years. Since the tests seem to be
complementary, it may be advantageous to
alternate the test procedures. For instance,
chest X-rays could be obtained in June and
December and sputum cytologies could be
obtained in March and September. Facilities
for providing necessary diagnostic investiga-
tion should be readily available as well as
thest physicians, surgeons, radiologists, pa-
thologists and immunotherapists to provide
Any necessary treatment services.

(43 FR 19624, May 5, 1978; 43 FR 28472,

June 30, 1978, as amended at 45 FR 35282,
May 23, 19803

$1910.1025 Lead.

(3) Scope and a.pptictition. (1) This
section applies to all occupational ex-
posure to lead, except as provided in

_ Paragraph (ax2),

(2) This section does not apply to
culez :;;xllsgructian industry or to agri-
P peratio

1025, ns covered by 29 CFR

(b)l Definitions. “Action level” means
Ployee exposure, without regard to
enuclé!-‘n: of respirators, to an airborne

ntration of lead of 30 micro-

grams per cubic meter of air (30 ug/
md averaged over an 8-hour period.

. “Assistant Secretary' means the As-
sistant Secretary of Labor for Occupa-
tional Safety and Health, U.S. Depart-
ment of Labor, or designee.

“Director’” means the Director, Na-
tional Institute for Occupational
Safety and Health (NIOSH), U.S. De-
partment of Health, Education, and
Welfare, or designee.

“Lead" means metallic lead, all inor-
ganic lead compounds, and organic
lead soaps. Excluded from this defini-
tion are all other organic lead com-
pounds.

(c) Permissible exposure limit (PEL).
(1) The employer shall assure that no
employee is exposed to lead at concen-
trations greater than {fifty micrograms
per cubic meter of air (50 ug/m?) aver-
aged over an 8-hour period.

(2) If an employee is exposed to lead

- for more than 8 hours in any work
day, the permissible exposure limit, as
a time weighted average (TWA) for
that day, shall be reduced according to
the following formula: :

Maximum permissible limit (in pug/
m?)=400--hours worked in the day.

(3) When respirators are used to sup-
plement engineering and work practice
controls to comply with the PEL and
all the requirements of paragraph (f)
have been met, employee exposure, for
the purpose of determining whether
the employer has complied with the
PEL, may be considered to be at the
level provided by the protection factor
of the respirator for those periods the
respirator is worn. Those periods may
be averaged with exposure levels
during periods when respirators are
not worn to determine the employee’s
dajly TWA exposure.

(d) Exposure monitoring—(1) Gener-
al. (1) For the purposes of paragraph
(d), employee exposure is that expo-
sure which would occur if the employ-
ee were not using a respirator.

(1i) With the exception of monitor-
ing under paragraph (dX3), the em-
ployer shall collect full shift (for at
least 7 continuous hours) personal
samples including at least one sample
for each shift for each job classifica
tion in each work area. ‘
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(iii) Full shift personal samples shall
be representative of the monitored
izmployee's regular, daily exposure to
ead.

(2) Initial determination. Each em-
ployer who has a workplace or work
operation covered by this standard
shall determine if any exployee may
be exposed to lead at or above the
action level.

(3) Basis of initial determination. (i)
The employer shall monitor employee
exposures and shall base initial deter-
minations on the employee exposure
monitoring results and any of the fol-
lowing, relevant considerations:

(A) Any iInformation, observations,
or calculations which would indicate
employee exposure to lead;

(B) Any previous measurements of
airborne lead; and .

(C) Any employee complaints of
symptoms which may be attributable
to exposure to lead.

(ii) Monitoring for the initial deter-
mination may be limited to a repre-
sentative sample of the exposed em-
ployees who the employer reasonably
believes are exposed to the greatest
airborne concentrations of lead in the
workplace. v

(1if) Measurements of airborne lead
made in the preceding 12 months may
be used to satisfy the requirement to
monitor under paragraph (d)3)i) if
the sampling and analytical methods
used meet the accuracy and confi-
dence levels of paragraph (d)(9) of this
section. :

(4) Positive initial determinatlion
and initial monitoring. (1) Where a
determination conducted under para-
graphs (d) (2) and (3) of this section
shows the possibility of any employee
exposure at or above the action level,
the employer shall conduct monitor-
ing which is representative of the ex-
posure for each employee in the work-
place who is exposed to lead.

(ii) Measurements of airborne lead
made in the preceding 12 months may
be used to satisfy this requirement if
the sampling and analytical methods
used meet the accuracy and confi-
dence levels of paragraph (dX9) of this
section.

(5) Negative initial determinatlion.
Where a determination, conducted
under paragraphs (d) (2) and (3) of

29 CFR Ch. XVII (7-1-87 Edition)

this section is made that no employee
is exposed to airborne concentrations
of lead at or above the action level,
the employer shall make a written
record of such determination.
record shall include at least the infor-
mation specified in paragraph (d)3) 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 moni-
toring reveals employee exposure to be
below the action level the measure-
ments need not be repeated except as
otherwise provided in paragraph (d)(7)
of this section.

(ii) If the initial determination or
subsequent monitoring reveals em-
ployee exposure to be at or above the
action level but below the permissible
exposure limit the employer shall
repeat monitoring in accordance with
this paragraph at least every 6
months. The employer shall continue
monitoring at the required frequency
until at least two consecutive measure-
ments, taken at least 7 days apart, are
below the action level at which time
the employer may discontinue moni-
toring for that employee except as
otherwise provided in paragraph (dXT)
of this section.

(iif) If the initial monitoring reveals
that employee exposure is above the
permissible exposure limit the employ-
er shall repeat monitoring quarterly.
The employer shall continue monitor-
ing at the required frequency until at
least two consecutive measurements,
taken at least 7 days apart, are below
the PEL but at or above the action
level at which time the employer shall
repeat monitoring for that employee
at the frequency specified in para-
graph (dX6)i), except as otherwise

provided in paragraph (dX7) of this .

section. :

(7) Additional monitoring. When-
ever there has been a production,
process, control or personnel change
which may result in new or additional
exposure to lead, or whenever the em-
ployer has any other reason to suspect
a change which may result in new or
additional exposures to lead, addition-
al monitoring in accordance with this
paragraph shall be conducted.
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(8) Employee notification. L ==
5 working days after the rz=—e—'
- monitoring results, the empilo=—=x
'potify each employee in writcr—=
. results which represent tha: =——
ee’s exposure,
« (i) Whenever the result —=—=
that the representative empr—=-=
posure, without regard to rec————
exceeds the permissible =——
}imit, the employer shall incun=—=
‘written notice a statemen: = =
permissible exposure limit wz: ==
ed and a description of the c——=
action taken or to be taker =z =——
exposure to or below the po—=x=
exposure limit.

(9) Accuracy of measureme—. ==
employer shall use a methoz ——=
toring and analysis which ha: z— =

_racy (to a confidence level o == =
. not less than plus or minus 2 e
‘s for airborne concentrationr = =
equal to or greater than 30 pz —
7(e) Methods of compliance—~—==
neering and work practice co==:-
Where any employee is ez
"lead above the permissible ==me==
¢ Umit for more than 30 dayz z=—=
- the employer shall implers— ==
neering and work practice com—=
- ¢luding administrative co—m—= =
.. Yeduce and maintain empior= ==
- sure to lead in accordance Wiz ==
r . Plementation schedule ir === _

. .. below, except to the extem: — =
¢ . employer can demonstrate 0= —

controls are not feasible. V==
v the engineering and work pra=—=—
. H trols which can be institute ===

sufficient to reduce empliom= =—
sure to or below the permisst—:z=—-
sure limit, the employer s= —-
theless use them to reduce =——=—=
. to the lowest feasible leve. =—m —_
1 Supplement them by the us: — ==
-ratory protection which cor=i=—ox
€ requirements of paragre— - =
section.
(il) Where any employee 1 =—e=
to lead above the permissibi =—=—~
t, but for 30 days or less ===
the employer shall impleme— =
" . Deering controls to reduc: —=—=
0 200 pg/m3, but thereafizr — =
Plement any combination ¢: =—==
€, work practice (includin; ——-
fative controls), and resprz— =

trols to reduce and maintar: s——=
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-! this section is made that no employee #
e is exposed to airborne concentrationg ¥
to of lead at or above the action level, %
the employer shall make a written £
record of such determination. The &
record shall include at least the infor. %«
mation specified in paragraph (d)(3) ot £

this section and shall also include the

monitored.

otherwise provided in paragraph (dXT)
of this section. B

Tl i G o e
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otherwise provided in paragraph (dX7)

that employee exposure is above the

ing at the required frequency until at
least two consecutive measurements,

on the PEL but at or above the action
ree level at which time the employer shall

" repeat monitoring for that employee '

at the frequency specified in para-
graph (dX6)(i), except as otherwise
provided in paragraph (dX7) of this
section.

(7)) Additional monitoring. When-
ever there has been a production,
process, control or personnel change
which may result in new or additional
exposure to lead, or whenever the em-
ployer has any other reason to suspect
a change which may result in new or
additional exposures to lead, addition-

al monitoring in accordance with this
paragraph shall be conducted.
804

date of determination, location within ¥2
the worksite, and the name and social £
security number of eaqh employee ¥

(6) Frequency. () If the Initial moni- g
toring reveals employee exposure to be 3§

(i) If the initial determination or.3
subsequent monitoring reveals em- 4
ployee exposure to be at or above the &=
action level but below the permissible 5
exposure limit the employer shall &
repeat monitoring in accordance with §%
this paragraph at ‘least every 6 1%
months. The employer shall continue I3}
monitoring at the required frequency %
until at least two consecutive measure-' 3§
ments, taken at least 7 days apart, are o
below the action level at which time 2%
the employer may discontinue moni- £
toring for that employee except as g

of this section. o .
(i11) If the Initial monitoring reveals ‘3§

permissible exposure limit the employ- 3§

er shall repeat monitoring quarterly.” 3§
The employer shall continue monitor- 3

taken at least T days apart, are below

-

ments need not be repeated except as %

.

o

3
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(8) Employee notification. (i) Within
5 working days after the receipt of
monitoring results, the employer shall
notify each employee in writing of the
results which represent that employ-
ee's exposure.

(i) Whenever the results indicate
that the representative employee ex-
posure, without regard to respirators,
exceeds the permissible exposure
limit, the employer shall incude in the

-written notice a statement that the

permissible exposure limit was exceed-
ed and a description of the corrective
action taken or to be taken to reduce
exposure to or below the permissible
exposure limit.

(9) Accuracy of measurement. The
employer shall use a method of moni-
toring and analysis which has an accu-
racy (to a confidence level of 95%) of
not less than plus or minus 20 percent
for airborne concentrations of lead
equal to or greater than 30 ug/m?

(e) Methods of compliance—(1) Engi-
neering and work practice controls. (1)
Where any employee is exposed to
lead above the permissible exposure

© 1limit for more than 30 days per year,

the employer shall implement engi-
neering and work practice controls (in-
cluding administrative controls) to
reduce and maintain employee expo-
sure to lead in accordance with the im-
plementation schedule in Table I
below, except to the extent that the
employer can demonstrate that such
controls are not feasible. Wherever
the engineering and work practice con-
trols which can be instituted are not
sufficlent to reduce employee expo-
sure to or below the permissible expo-
sure limit, the employer shall none-
theless use them to reduce exposures
to the lowest feasible level and shall
supplement them by the use of respi-
ratory protection which complies with
the requirements of paragraph (f) of
this section.

(if) Where any employee is exposed
to lead above the permissible exposure
limit, but for 30 days or less per year,
the employer shall implement engi-
neering controls to reduce exposures
to 200 pg/ms3, but thereafter may im-
plement any combination of engineer-
ing, work practice (including adminis-
trative controls), and respiratory con-
trols to reduce and maintain employee

§ 1910.1025 |
exposure to lead to or below 50 pg/m?.

TABLE |—IMPLEMENTATION SCHEDULE

Compliance dates?
200 pg/
m3

° Industry? 100 pg/ | 50 pg/
m? m3

Primary lead production. | ()]
Secondary lead production....| ()]
Lead acid battery manufac-
[T JOOSSse— [&]]
A bit f; e/
solder grinding cceeueerccences] ) N/A 7
Electronics, gray iron found-
ries, ink manyfacture,
paints and coatings man-
ufacture, wall paper man-
" e can "
ture, and printing. ]
Lead pigment manufacture,
nonferrous foundries,
leaded steel manufacture,
fead chemical manufac.
ture, shipbuilding and ship
repair, battery breaking in
the collection and proc-
e3sing of scrap (excluding
collection and processing
of scrap which is part of
a secondary smeilting op-
eration), secondary lead
smelting of copper, and
lead CASHNG ..cceeenimcecrcasenseneers )] N/A N/A
All other industries (3) N/A 2%

10
5

N L

(3) N/A 1

t includes ancillary activities located on the same worksite.

3 Expressed as the number of years from the effective
date by which compliance with the given airborne exposure
level, as an 8-hour TWA must be achieved.

(2) Respiratory protection. Where
engineering and work practice controls
do not reduce employee exposure to or
below the 50 pg/m? permissible expo-
sure limit, the employer shall supple-
ment these controls with respirators in
accordance with paragraph (f).

(3) Compliance program. (i) Each
employer shall establish and imple-
ment a written compliance program to
reduce exposures to or below the per-
missible exposure limit, and interim
levels if applicable, solely by means of
engineering and work practice controls
in accordance with the implementa-
tion schedule in paragraph (e)(1).

(ii) Written plans for these compli-
ance programs shall include at least
the following:

(A) A description of each operation
in which lead is emitted; e.g. machin-
ery used, material processed, controls
in place., crew size, employee job re-
sponsibilities, operating procedures
and maintenance practices;
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(B) A description of the specific
means that will be employed to
achieve compliance, including engi-
neering plans and studies used to de-
termine methods selected for control-
ling exposure to lead; :

(C) A report of the technology con-
sidered in meeting the permissible ex-
posure limit;

(D) Air monitoring data which docu-
ments the source of lead emissions;

(E) A detailed schedule for imple-

" mentation of the program, including

documentation such as copies of pur-
chase orders for equipment, construc-
tion contracts, etc.;

(F) A work practice program which
includes items required under para-
graphs (g), (h) and (i) of this regula-
tion;

(G) An administrative control sched-
ule required by paragraph (e)(6), if ap-
plicable;

(H) Other relevant information.

(ili) Written programs shall be sub-
mitted upon request to the Assistant
Secretary and the Director, and shall
be avalilable at the worksite for exami-
nation and copying by the Assistant
Secretary, Director, any affected em-
ployee or authorized employee repre-
sentatives. :

(iv) Written programs shall be re-
vised and updated at least every 6
months to reflect the current status of
the program.

(4) Bypass of interim level. Where
an employer's compliance plan pro-
vides for a reduction of employee ex-
posures to or below the PEL solely by
means of engineering and work prac-
tice controls in accordance with the
implementation schedule in table I,
and the employer has determined that
compliance with the 100 pg/m? interim
level would divert resources to the
extent that it clearly precludes compli-
ance, otherwise attainable, with the
PEL by the required time, the employ-
er may proceed with the plan to
comply with the PEL in lieu of compli-
ance with the interim level if:

(i) The compliance plan clearly doc-
uments the basis of the determination;

(i) The employer takes all feasible
steps to provide maximum protection
for employees until the PEL is met;
and

29 CFR Ch. XVII (7-1-87 Edition)

(iii) The employer notifies the
OSHA Area Director nearest the af-
fected workplace in writing within 10
working days of the completion or re-
vision of the compliance plan reflect-
ing the determination.

(5) Mechanical ventilation. (i) When
ventilation is used to control exposure,
measurements which demonstrate the
effectiveness of the system In control-
ling exposure, such as capture veloci-
ty, duct velocity, or static pressure
shall be made at least every 3 months.
Measurements of the system's effec-
tiveness in controlling exposure shall
be made within 5 days of any change
in production, process, or control
which might result in a change in em-
ployee exposure to lead.

(i) Recirculation of air. If air from
exhaust ventilation is recirculated into
the workplace, the employer shall
assure that (A) the system has a high
efficiency filter with reliable back-up
filter; and (B) controls to monitor the
concentration of lead in the return air
and to bypass the recirculation system
automatically if it fails are installed,
operating, and maintained.

(6) Administrative controls. If ad-
ministrative controls are used as a
means of reducing employees TWA ex-
posure to lead, the employer shall es-
tablish and implement a job rotation
schedule which includes:

(1) Name or identification number of
each affected employee;

(i1} Duration and exposure levels at
each job or work station where each
affected employee is located; and

(ifi) Any other information which
may be useful in assessing the reliabil-

ity of administrative controls to

reduce éxposure to lead.

(f) Respiratory protection—(1) Gen-
eral. Where the use of respirators is
required under this section, the em-
ployer shall provide, at no cost to the
employee, and assure the use of respi-
rators which comply with the require-
ments of this paragraph. Respirators
shall be used in the following circum-
stances:

(1) During the time period necessary
to install or implement engineering or
work practice controls, except that
after the dates for compliance with
the interim levels in table I, no em-
ployer shall require an employee to
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wear a negative pressure respira
longer than 4.4 hours per day;

(i1) In work situations in which en
> neering and work practice controls

' * not sufficlent to reduce exposures

:~ or below the permissible expos
* limit; and

- (iil) Whenever an employee requi
7 arespirator.

" (2) Respirator selection. (i) Whe
respirators are required under this s
tion the employer shall select the a
propriate respirator or combination
respirators from table II below,

TABLE II—RESPIRATORY PROTECTION FOR
LEAD AEROSOLS

Airbome
concentration of lead

Required respirator ¢
or condition of use

Not in excess of 0.5
. mg/m*(10X PEL).

Half-mask, air-purifying  resp’
mgpfd with high efficiency

Notin excess of 2.5 | Full faceplece, air-purifying resp’
mg/m*(S0X PEL) with high efficiency filters.?
1, Not in excess ot 50 (1) Any powered, air-purifying ¢
mg/m?*(1000X PEL) rator with high efficiency fitters;

(2) Haif-mask supplied-air res
tor operated in positive-pres
mode.*

Supplied-air respirators  with

facepiece, hood, helmet, or
operated in positive pres
mode,

Not in excess of 100

Greater than 100 mg/ | Full 'facepiece. self-conta”
m?, unknown breathing apparatus operated
positive-pressure mode.

lower

.= ?Ful facepiece is required if the lead acrosols cause
or skin !rrim:czt the use concentrations. )

A high efficiency particulate filter means 99.97 per

. efficient against 0.3 micron size particles.

"% () The employer shall provide
Powered, air-purifying respirator

1 .~ Ueu of the respirator specified

Table II whenever:
: (A) An employee chooses to use t|

-« type of respirator; and

~." (B) This respirator will provide a
"’ quate protection to the employee.
7w () The employer shall select res
 rators from among those approved f
<, Protection against lead dust, fur
and mist by the Mine Safety a
. Health Administration and the }
tonal Institute for Occupatior
Safety and Health (NIOSH) under t
Provisions of 30 CFR Part 11.
(3) Respirator usage. (1) The empl
€r shall assure that the respirat
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(iii) The employer notifies the
OSHA Area Director nearest the af-
fected workplace in writing within 10
working days of the completion or re-
vision of the compliance plan reflect-
ing the determination.

(5) Mechanical ventilation. (i) When,
ventilation is used to control exposure,
measurements which demonstrate the

effectiveness of the system in control-. 3%
ling exposure, such as capture veloci- "4

ty, duct velocity, or static pressure

shall be made at least every 3 months. : :

Measurements of the system’s effec-
tiveness In controlling exposure shall
be made within 5 days of any change
in production, process, or control
which might result in a change in em-
ployee exposure to lead.

¢li) Recirculation of air. If air from :

exhaust ventilation is recirculated into $§
the employer shall i
assure that (A) the system has a high 3

the workplace,

efficiency filter with reliable back-up :
filter; and (B) controls to monitor the ;

concentration of lead in the return air .

and to bypass the recirculation system

operating, and maintained.

(6) Administrative controls. If ad-.
ministrative controls are used as a &
means of reducing employees TWA ex- " i
posure to lead, the employer shall es- -3&
tablish and implement a job rotation : 3§

schedule which includes:

-automatically if it fails are installed,

(1) Name or identification number of 3

each affected employee;

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

(iii) Any other information which
may be useful in assessing the reliabil-
ity of administrative controls to
reduce exposure to lead.

(f) Respiratory protection—(1) Gen-
eral. Where the use of respirators is
required under this section, the em-
ployer shall provide, at no cost to the
employee, and assure the use of respi-
rators which comply with the require-
ments of this paragraph. Respirators
shall be used in the following circum-
stances:

(1) During the time period necessary
to install or implement engineering or
work practice controls, except that
after the dates for compliance with
the interim levels in table I, no em-

ployer shall require an employee to

Iaos
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wear a negative pressure respirator
jonger than 4.4 hours per day:;

¢ii) In work situations in which engi-
neering and work practice controls are
not sufficient to reduce exposures to
or below the permissible exposure
limit; and

(iii) Whenever an employee requests
a respirator.

(2) Respirator selection. (1) Where
respirators are required under this sec-
tion the employer shall select the ap-
propriate respirator or combination of
respirators from table II below.

TasLE II—RESPIRATORY PROTECTION FOR

LEAD AEROSOLS
Airbome
concentration of lead Required respirator |
or condition of use

Not in excess of 0.5

Half-mask, air-purifying respirator
mg/m3(10X PEL),

equipped with high efficiency fil-

tors.2 2
Not in excess of 2.5 | Full facepiece, air-purifying respirator
mg/m?(50X PEL). with high efficiency filters.?
Not in excess of 50 (1) Any powered, air-puritying respi-
mg/m*{1000X PEL). | rator with high efficiency filters;? or

(2) Halt-mask supplied-air respira-
tor operated in positive-pressure
mode.?

Supplied-air  respirators  with  full
facepiece, hood, helmet, or suit,
operated in positive prassure
mode.

Not in excess of 100
mg/m3(2000XPEL).

Greater than 100 mg/ | Full piece,  self-contained
m", unknown breathing apparatus operated in
concentration or positive-pressure mode,
fire fighting.

*Respirators specified for high concentrations can be used
at lower concentrations of lead.

*Full facepiece is required i the lead aercsols cause eye
or skin iritation at the use concentrations.

A high etficiency particulate filter means 99.97 percent

efficient against 0.3 micron size particles.

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

(A) An employee chooses to use this
type of respirator; and

(B) This respirator will provide ade-
quate protection to the employee.

(iii) The employer shall select respi-
rators from among those approved for
protection against lead dust, fume,
and mist by the Mine Safety and
Health Administration and the Na-
tional 1Institute for Occupational
Safety and Health (NIOSH) under the
brovisions of 30 CFR Part 11.

(3) Respirator usage. (1) The employ-
er shall assure that the respirator

§ 1910.1025

issued to the employee exhibits mini-
mum facepiece 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 are permitted to be worn, and
shall be conducted in accordance with
Appendix D. The tests shall be used to
select facepieces that provide the re-
‘quired protection  as prescribed in
table II. :

(iii) If an employee exhibits difficul-
ty in breathing during the fitting test
or during use, the employer shall
make avalilable to the employee an ex- -
amination in accordance with para-
graph (iX(3)IXC) of this section to de-
termine whether the employee ecan
wear a respirator while performing the
required duty. :

(4) Respirator program. (1) The em-
ployer shall institute a respiratory
protection program in accordance with
29 CFR 1910.134 (b), (d), (@) and (f).

(il) The employer shall permit each
employee who uses a filter respirator
to change the filter elements when-
ever an increase in breathing resist-
ance is detected and shall maintain 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 face-
plece whenever necessary to prevent
skin irritation associated with respira-
tor use.

(g) Protective work clothing and
equipment—(1) Provision and use. It
an employee is exposed to lead above
the PEL, without regard to the use of
respirators or where the possibility of
skin or eye irritation exists, the em-
ployer shall provide at no cost to the
employee and assure that the employ-
ee uses appropriate protective work
clothing and equipment such as, but
not limited to:

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

(ii) Gloves, hats, and shoes or dispos-
able shoe coverlets; and
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(iii) Face shields, vented goggles, or
other appropriate protective equip-
ment which complies with § 1910.133
of this Part.

(2) Cleaning and replacement. (i)
The employer shall provide the pro-
tective clothing required in paragraph
(g)X(1) of this section in a clean and dry
condition at least weekly, and daily to
employees whose exposure levels with-
out regard to a respirator are over 200
pg/m?of lead as an 8-hour TWA.

(ii) The employer shall provide for
the cleaning, laundering, or disposal of
protective clothing and equipment re-
quired by paragraph (g)(1) of this sec-
tion. .

(iii) The employer shall repair or re-
place required protective clothing and
equipment as 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 rooms provided for that pur-
pose as prescribed in paragraph (IX2)
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 con-
tainer in the change-room which pre-
vents dispersion of lead outside the
container,

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

(vii) The employer shall assure that
the containers of contaminated protec-
tive clothing and equipment required
by paragraph (gX2Xv) are labelled as
follows: CAUTION: CLOTHING CON-
TAMINATED WITH LEAD. DO NOT
REMOVE DUST BY BLOWING OR
SHAKING. DISPOSE OF .LEAD
CONTAMINATED WASH WATER
IN ACCORDANCE WITH APPLICA-
BLE LOCAL, STATE, OR FEDERAL
REGULATIONS. © .

(viii) The employer shall prohibit
the removal of lead from protective

clothing or equipment by blowing, .

shaking, or any other means which
disperses lead into the air.

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

29 CFR Ch. XVII (7-1-87 Edition)

(2) Cleaning floors. (i) Floors and
other surfaces where lead accumulates
may not be cleaned by the use of com-
pressed afir.

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

(3) Vacuuming. Where vacuuming .

methods are selected, the vacuums
shall be used and emptied in a manner
which minimizes the reentry of lead
into the workplace.

(1) Hygiene 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 bever-
age is not present or consumed, tobac-
co products are not present or used,
and cosmetics are not applied, except
in change rooms, lunchrooms, and
showers required under paragraphs
(1)(2)-(i)(4) of this section.

(2) Change rooms. (1) The employer
shall provide clean change rooms for
employees who work in areas where
their airborne exposure to lead is
above the PEL, without regard to the
use of respirators.

(ii) The employer shall assure that
change rooms are equipped with sepa-
rate storage facilities for protective
work clothing and equipment and for
street clothes which prevent cross-con-
tamination.

(3) Showers. (1) The employer shall
assure that employees who work in
areas where their airborne exposure to
lead is above the PEL, without regard
to the use of respirators, shower at the
end of the work shift.

(ii) The employer shall provide
shower’ facilities in accordance with
§ 1910.141 (d)(3) of this part.

(iii) The employer shall assure that
employees who are required to shower
pursuant to paragraph (i)(3)(i) do not
leave the workplace wearing any cloth-
ing or equipment worn during the
work shift.

(4) Lunchrooms. (1) The employer
shall provide lunchroom facilities for
employees who work in areas where
their airborne exposure to lead is
above the PEL, without regard to the
use of respirators.
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(il) The employer shall assure t

. lunchroom facilities have a temp

' ture controlled, positive pressure,

- tered air supply, and are readily ac

 sible to employees,

. (i) The employer shall assure t
employees who work in areas wh
their airborne exposure to lead
above the PEL without regard to
use of a respirator wash their h
and face prior to eating, drin
smoking or applying cosmetics,

(iv) The employer shall assure t
employees do not enter lunchroom
cilities with protective work cloth

. or equipment unless surface lead d
has been removed by vacuum

* downdraft booth, or other clean
- method,

(5) Lavatories. The employer sh

provide an adequate number of lava
- ry facilities which comply w'
. §1910.141¢d) (1) and (2) of this part.
% (§) Medical surveillance—(1) Gen
al. (1) The employer shall institute
4 medical surveillance program for
A employees who are or may be €expos
% 8bove the action level for more th
#3730 days per year. .
iy (i) The employer shall assure th
:all medical examinations and pro
. dures are performed by or under t
. supervision of a licensed physician.
-+ (i) The employer shall provide t
.- required medical surveillance inclu
.. Ing multiple physician review und
-z bparagraph (§)(3Xili) without cost
. . employees and at a reasonable t

. and place,

(2) Biological monitorin —(i) Blo
lead and ZPP level samplingg and an
¥sis. The employer shall make ava

- able biological monitoring in the fo

“of blood sampling and analysis f
lead and zine protoporphyrin levels
€ach employee covered under p:
graph (JX1X1) of this section on t

. Iollowing schedule:
e n(xgl) At least every 6 months to eac
. oyee covered under

- (AXD) of this section: paragrap

. (B) At least every two months f

:ﬁcnh employee whose last blood s:

leadg and analysis indicated a-bloo

. level at or above 40 pg/100 g
ole blood. This frequency shall co

ue until two consecutive blood s:
€S and analyses indicate a blood lea

-
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(2) Cleaning floors. (i) Floors and
other surfaces where lead accumulates
may not be cleaned by the use of com.
pressed air, .

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

(3) Vacuuming. Where vacuuming ¥
methods are selected, the vacuums ‘&
shall be used and emptied in a manner ‘&
which minimizes the reentry of lead:
into the workplace.m g ices

(1) Hygiene facilities and practices. “h
1) Thg employer shall assure that in ,,
areas where employees are exposed to
lead above the PEL, without regard to @
the use of respirators, food or bever- g
age Is not present or (;onsuxned. tobac- %
co products are not present or used,
and cosmetics are not applied, except &
in change rooms, lunchrooms, and _
showers required under paragraphs i
(1)(2)-(1)(4) of this section. ¥ i

(2) Change rooms. (1) The employer '3

shall provide clean change rooms for ¥
employees who work in areas where .
their airborne exposure to lead .;.;_
above the PEL, without regard to the
use of respirators. o

(i) The employer shall assure that\_
change rooms are equipped with sepa- 2%
rate storage facilities for protective 5
work clothing and equipment and for ¥
street clothes which prevent cross-con- ‘s
tamination. .

(3) Showers. (1) The employer shall 3
assure that employees who work in’§
areas where their airborne exposure to -
lead is above the PEL, without regard
to the use of respirators, shower at the
end of the work shift. ) !

(iiy The employer shall provide %
shower facilities in accordance with
§1910.141 (dX3) of this part. )

(i) The employer shall assure that
employees who are required to shower
pursuant to paragraph ¢1)(3){) do not
leave the workplace wearing any cloth-
ing or equipment worn during the
work shift.

S
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shall provide lunchroom facilities for ;
employees who work In areas where
their airborne exposure to lead is ;
above the PEL, without regard to the
use of respirators.
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(ii) The employer shall assure that
junchroom facilities have a tempera-
ture controlled, positive pressure, fil-
tered air supply, and are readily acces-
sible to employees.

(iif) The employer shall assure that
employees who work in areas where
their airborne exposure to lead is
above the PEL without regard to the
use of a respirator wash their hands
and face prior to eating, drinking,
smoking or applying cosmetics.

(iv) The employer shall assure that
employees do not enter lunchroom fa-
cilities with protective work clothing
or equipment unless surface lead dust
has been removed by vacuuming,
downdraft booth, or other cleaning
method.

(5) Lavatories. The employer shall
provide an adequate number of lavato-

facilities
§1910.141(d) (1) and (2) of this part.

() Medical surveillance—(1) Gener-
al. (1) The employer shall institute a
medical surveillance program for all
employees who are or may be exposed
above the action level for more than
30 days per year. .

(ii) The employer shall assure that
all medical examinations and proce-
dures are performed by or under the
supervision of a licensed physician.

(iii) The employer shall provide the
required medical surveillance includ-
ing multiple physician review under
paragraph (§)(3)(iii) without cost to
employees and at a reasonable time
and place.

(2) Biological monitoring—(i) Blood .

lead and ZPP level sampling and anal-
ysis. The employer shall make avail-
able biological monitoring in the form
of blood sampling and analysis for
lead and zinc protoporphyrin levels to
each employee covered under para-
graph (J)(1X{) of this section on the
following schedule:

(A) At least every 6 months to each
employee covered under paragraph
UX1)(1) of this section;

(B) At least every two months for
each employee whose last blood sam-
pling and analysis indicated a blood
lead level at or above 40 pg/100 g of
whole blood. This frequency shall con-
tinue until two consecutive blood sam-
ples and analyses indicate a blood lead

which comply with
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lev;l below 40 1g/100 g of whole blood;
an -

(C) At least monthly during the re-
moval period of each employee re-
moved from exposure to lead due to an
elevated blood lead level.

(i) Follow-up blood sampling 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)({), the employer shall

provide a second (follow-up) blood
sampling test within two weeks after
the employer receives the results of
the first blood sampling test.

(iii) Accuracy of blood lead leve: sam-
pling and analysis. Blood lead level
sampling and analysis provided pursu-
ant to this section shall have an accu-
racy (to a confidence level of 95 per-.
cent) within plus or minus 15 percent .
or 6 ug/100ml, whichever is greater,
and shall be conducted by a laboratory
licensed by the Center for Disease
Control, United States Department of
Health, Education and Welfare (CDC)
or which has received a satisfactory
grade in blood lead proficiency testing
from CDC in the prior twelve months.

(iv) Employee mnotification. Within
five working days after the receipt of
biological monitoring results, the em- -
ployer shall notify in writing each em-
ployee whose blood lead level exceeds
40 pg/100 g: (A) of that employee’s
blood lead level and (B) that the
standard requires temporary medical
removal with Medical Removal Protec-
tion benefits when an employee’s
blood lead level exceeds the numerical
criterion for medical removal under
paragraph (k)(1Xi) of this section.

(3) Medical examinations and con-
sultations—(i) Frequency. The employ-
er shall make available medical exami-
nations and consultations to each em-
ployee covered under paragraph
(3)1)1) of this section on the follow-
ing schedule: ‘

(A) At least annually for each em-
ployee for whom a blood sampling test
conducted at any time during the pre-
ceding 12 months indicated a blood
lead level at or above 40 pg/100 g;

(B) Prior to assignment for each em-
ployee being assigned for the first
time to an area in which airborne con-
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centrations of lead are at or above the
action level;

(C) As soon as possible, upon notifi-
cation by an employee either that the
employee has developed signs or symp-
toms commonly associated with lead
intoxication, that the employee de-
sires medical advice concerning the ef-
fects of current or past exposure to
lead on the employee’s ability to pro-
create a healthy child, or that the em-
ployee has demonstrated difficulty in
breathing during a respirator fitting
test or during use; and

(D) As medically appropriate for
each employee either removed from
exposure to lead due to a risk of sus-
taining material impairment to health,
or otherwise limited pursuant to a
final medical determination.

(i1) Content. Medical examinations
made available pursuant to paragraph
(N3IXIXA)-(B) of this section shall in-
clude the following elements:

(A) A detailed work history and a
medical history, with particular atten-
tion to past lead exposure (occupation-
al and non-occupational), personal
habits (smoking, hygiene), and past
gastrointestinal, hematologic, renal,
cardiovascular, reproductive and neu-
rological problems;

(B) A thorough physical examina-
tion, with particular attention to
teeth, gums, hematologic, gastrointes-
tinal, renal, cardiovascular, and neuro-
logical systems.. Pulmonary status
should be evaluated if respiratory pro-
tection will be used;

(C) A blood pressure measurement;

(D) A blood sample and analysis
which determines:

(1) Blood lead level;

(2) Hemoglobin and hematocrit de-
terminations, red cell indices, and ex-
amination of peripheral smear mor-
phology; - :

(3) Zinc protoporphyrin;

(4) Blood urea nitrogen; and,

(5) Serum creatinine; -

- (E) A routine urinalysis with micro-
scopic examination; and

(F) Any laboratory or other test
which the examining physician deems
necessary by sotind medical practice.

The content of medical examinations
made available pursuant to paragraph
IN3INENC)-(D) of this section shall be
determined by an examining physician

29 CFR Ch. XVII (7-1-87 Edition)

and, if requested by an employee, shall
include pregnancy testing or laborato-
ry evaluation of male fertility.

(ii1) Multiple physician review mech-
anism. (A) If the employer selects the
initial physician who conducts any
medical examination or consultation
provided to an employee under this
section, the employee may designate a
second physician:

(1) To review any findings, determi-
nations or recommendations of the ini-
tial 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
notify an employee of the right to
seek a second medical opinion after
each occasion that an initial physician
conducts a medical examination or
consultation pursuant to this section.
The employer may condition its par-
ticipation in, and payment for, the
multiple physician review mechanism
upon the employee doing the follow-
ing within fifteen (15) days after re-
ceipt of the foregoing notification, or
receipt of the initial physician’s writ-
ten opinion, whichever is later:

(1) The employee informing the em-
ployer that he or she intends to seek a
second medical opinion, and

(2) The employee initiating steps to
make an appointment with a second
physician.

(C) If the findings, determinations
or recommendations of the second
physician differ from those of the ini-
tial physician, then the employer and
the employee shall assure that efforts
are made for the two physicians to re-
solve any disagreement.

(D) If the two physicians have been
unable to quickly resolve their dis-
agreement, then the employer and the
employee through their respective
physicians shall designate a third phy-
sician:

(1) To review any findings, determi-
nations or recommendations of the
prior physicians; and

(2) To conduct such examinations,
consultations, laboratory tests and dis-
cussions with the prior physicians as
the third physician deems necessary to
resolve the disagreement of the prior
physicians.
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© (E) The employer shall act co:
- ent with the findings, determinati
. and recommendations of the t
- physician, unless the employer
" the employee reach an agreem
. which Is otherwise consistent with
: recommendations of at least one
the three physicians. -

(iv) Information provided to exam
ing and consulting physiciens. ¢
The employer shall provide an ini
physician conducting a medical ex
nation or consultation under this s
tion with the following informazion:

(1) A copy of this regulation for 1
including all Appendices:

;. (2) A description of the affected e
. ployee’s duties as they relate to t
employee’s exposure;
(D) _'I'he employee’s exposure level
< anticipated exposure level to lead
. to any other toxic substance (if app
.2, cable);
. (4) A description of any perso
protective equipment used or to

() Prior blood lead determinatio

v (6) All prior written medical op
‘(_gons concerning the employee in t
-;g,:employer’s possession or control

Y (B) ';'he employer shall provide t
foregoing information to a second

| . third physician conducting a medi

examination or consultation und
this section upon request either by th
second or third physician, or by th
employee,
- (V) Written medical opinione (
~ The employer shall obtain and furnis
v the employee with a copy of a writte
~f, medical opinion from each examini
- Or cazsulting physician which coata
i the folowing information:
i (1) The physician’s opinion as
. Whetker the employee has any detect
- 6d madical condition which woul
v place :he'employee at increased risk c
-, materal impairment of the employee
-~ healtk from exposure to lead;
., (2) Any recommended special protes
" tive measures to be provided to th
- emplo:-:ee. or limitations to be plac
" Upon the employee’s exposure to les
¢ )] Any recommended limitatio
Upon e employee’s use of respir
TS, =cluding a determinatior o
Whethzr che emploree can wear z pow
ered s> puritying respirator if a poded 33
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and. if requested by an employee. shall
include pregnancy testing or laborato-
ry evaluation of male fertillt.s{.

(i) Multiple physician review mech-
anism. (A) If the employer selects the
Initial physician who conducts any
medical examination or consultation
provided to an employee under this
section, the employee may designate a
second physician:

(1) To review any findings, determi- .
nations or recommendations of the ini- £
tial physician; and” -2

(2) To conduct such examinations, i
consultations, and laboratory tests as -
the second physician deems necessary
to facilitate this review. N

(B) The employer shall promptly } :
notify an employee of the right to &
seek a second medical opinion after ¥
each occasion that an Initial physician 2

consultation pursuant to this section. "
“The employer may condition its par- 4
ticipation in, and payment for, the .3
muitiple physician review mechanlsmlé, - §
upon the employee doing the follow- 4
ing within fifteen (15) days after re- g
ceipt of the foregoing notification, or =
receipt of the initial physician’s writ--'.
ten opinion, whichever is later: %
(1) The employee informing the em- "%
ployer that he or she intends to seek a g
second medical opinion, and K-
(2) The employee initiating steps to &
make an appointment with a second, 3
physician.
(C) If the findings, determinations o 3
or recommendations of the second’g
physician differ from those of the ini- ‘&
tial physician, then the employer and
the employee shall assure that efforts 3
are made for the two physiclans to re-"§
solve any disagreement. -
(D) If the two physicians have been
unable to quickly resolve their dis- §
agreement, then the employer and the
employee through their respective ¢
physicians shall designate a third phy- £
sician: ]
(1) To review any findings, determi- '}
nations or recommendations of the §
prior physicians; and $
(2) To conduct such examinations, ¥
consultations, laboratory tests and dis- '3
cussions with the prior physicians as £
the third physician deems necessary to
resolve the disagreement of the prior “
physicians. g
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(E) The employer shall act consist-

- ent with the findings, determinations

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

(iv) Information provided to examin-
ing and consulting physicians. (A)
The employer shall provide an initial
physician conducting a medical exami-
nation or consultation under this sec-
tion with the following information:

(1) A copy of this regulation for lead
including all Appendices;

(2) A description of the affected em-
ployee’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 appli-
cable); a

(4) A description of any personal
protective equipment used or to be
used; ’

(5) Prior blood lead determinations;
and

(6) All prior written medical opin-
fons 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
the following information:

(1) The physician’s opinion as to
whether the employee has any detect-
ed medical condition which would
blace the employee at increased risk of
material impairment of the employee’s
health from exposure to lead;

(2) Any recommended special protec-
tive 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 respira-
tors, including a determination of
Whether the employee can wear a pow-
ered afr purifying respirator if a physi-

§ 1910.1025

cian determines that the employee
cannot wear a negative pressure respi-
rator; and

(4) The results of the blood lead de-
terminations.

(B) The employer shall instruct each
examining and consulting physician
to:

(1) Not reveal either in the written
opinion, or in any other means of com-
munication with the employer, find-
ings, Including laboratory results, or
diagnoses unrelated to an employee's
occupational exposure to lead; and

(2) Advise the employee of any medi-

_cal condition, occupational or nonoc-

cupational, which dictates further
medical examination or treatment.
(vi) Alternate Physician Determina-

-tion Mechanisms. The employer and

an employee or authorized employee
representative may agree upon the use
of any expeditious alternate physician
determination mechanism in lieu of
the multiple physician review mecha-
nism provided by this paragraph so
long as the alternate mechanism oth-
erwise satisfies the requirements con-
tained in this paragraph.

(4) Chelation. (1) The employer shall
assure that any person whom he re-
tains, employs, supervises or controls
does not engage in prophylactic chela-
tion of any employee at any time.

(il) If therapeutic or diagnostic che-
lation Is to be performed by any
person in paragraph (j)}4)i), the em-
ployer shall assure that it be done
under the supervision of a licensed
physician in a clinical setting with
thorough and appropriate medical
monitoring and that the employee is
notified in writing prior to its occur-
rence.

(k) Medical Removal Protection—(1)
Temporary medical removal and
relurn of an employee—(i) Temporary
removal due to elevated blood lead
levels—(A) First year of the standard.
During the first year following the ef-
fective date of the standard, the em-
ployer shall remove an employee from
work having a daily eight hour TWA
exposure to lead at or above 100 pg/m?
on each occasion that a periodic and a
follow-up blood sampling test conduct-
ed pursuant to this section indicate
that the employee’s blood lead level is
at or above 80 pg/100 g of whole blood;
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(B) Second year of the standard.
During the second year following the
effective date of the standard, the em-
ployer shall remove an employee from
work having a daily 8-hour TWA expo-
sure to lead at or above 50 ug/m3 on
each occasion that a periodic and a
follow-up blood sampling test conduct-
ed pursuant to this section indicate
that the employee’s blood lead level is
at or above 70 ng/100 g of whole blood;

(C) Third vear of the standard, and
thereafter. Beginning with the third
year following the effective date of
the standard, 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 sam-
pling test conducted pursuant to this
section indicate that the employee's
blood lead level is at or above 60 pg/
100 g of whole blood; and,

(D) Fifth vear of the standard, and
thereafter. Beginning with the fifth
year following the effective date of
the standard, the employer shall
remove an employee from work having
an exposure to lead at or above the
action level on each occasion that the
average of the last three blood sam-
pling tests conducted pursuant to this
section (or the average of all blood
sampling tests conducted over the pre-
vious six (6) months, whichever is
longer) indicates that the employee’s
blood lead level is at or above 50 ug/
100 g of whole blood; provided, howev-
er, that an employee need not be re-
moved if the last blood sampling test

indicates a blood lead level at or below’

40 ug/100 g of whole blood.

(ii) Temporary removal due to a
Sfinal medical determination. (A) The
employer shall remove an employee
from work having an exposure to lead
at or above the action level on each oc-
casion that a final medical determina-
tion results in a medical finding, deter-
mination, or opinion that the employ-
ee has a detected medical condition
which places the employee at in-
creased risk of material impairment to
health from exposure to lead.

(B) For the purposes of this section,
the phrase “final medical determina-
tion” shall mean the outcome of the
multiple physician review mechanism
or alternate medical determination

29 CFR Ch. XVII (7-1-87 Edition)

mechanism used pursuant to the medi-
cal surveillance provisions of this sec-
tion. . .

(C) Where a final medical determi-
nation results in any recommended
special protective measures for an em-
ployee, or limitations on an employee’s
exposure to lead, the employer shall
implement and act consistent with the
recommendation.

(iil) Return of the employee to former
Jjob status, (A) The employer shall
return an employee to his or her
former job status:

(1) For an employee removed due to
a blood lead level at or above 80 pg/

100 g, when two consecutive blood

sampling tests indicate that the em-
ployee’s blood lead level is at or below
60 1g/100 g of whole blood:

(2) For an employee removed due to
a blood lead level at or above 70 pg/
100 g, when two consecutive blood
sampling tests indicate that the em-
ployee’s blood lead level is at or below
50 pg/100 g of whole blood; :

(3) For an employee removed due to
a blood lead level at or above 60 ug/
100 g, or due to an average blood lead
level at or above 50 pg/100 g, when
two consecutive blood sampling tests
indicate that the employee’s blood
lead level is at or below 40 pg/100 g of
whole blood; .

(4) For an employee removed due to
& final medical determination, when a
subsequent final medical determina-
tion results in a medical finding, deter-
mination, or opinion that the employ-
ee no longer has a detected medical
condition which places the employee
at increased risk of material impair-
ment 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 bar-
gaining agreement. o

(iv) Removal of other employee spe-
cial protective measure or limitations.

.The employer shall remove any limita-

tions placed on an employee or end
any special protective measures pro-

_vided to an employee pursuant to a2
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final medical determination whe

. subsequent final medical deter
tion indicates that the limitatio
special protective measures are
Jonger necessary.

" (v) Employer options pending a
medical delermination. Where
multiple physician review mecha
or alternate medical determina
mechanism used pursuant to them
cal surveillance provisions of this
tion, has not yet resulted in a f
medical determination with respec
an employee, the employer shall ac
follows:

(A) Removal The employer
~remove the employee from expo
. to lead, provide special protec
: measures to the employee, or p

limitations upon the employee,
sistent with the medical findings,
terminations, or recommendations

. any of the physicians who have

.. viewed the employee’s health stat

:#:(B) Return. The employer
.-'%retum the employee to his or
-« former job status, end any special
“Ztective measures provided to the
= ployee, and remove any lmitati
. placed upon the employee, consist
. with the medical findings, deterr
tions, or recommendations of any
'~ the physicians who have reviewed
- employee’s health status, with two
.= ceptions. If (1) the initial removal, s

i . clal protection, or limitation of

-2 employee resulted from a final m
. cal determination which differed fr
-y the findings, determinations, or r
"; ommendations of the initial physic
- or
.. (2) The employee has been on
" moval status for the preceding eig
- €éen months due to an elevated blc
- . lead level, then the employer sh
:» awalt a final medical determination.
= _(2) Medical removal protection b
" fits—(1) Provision of medical remo
" Protection benefits. The emplo
.- shall provide to an employee up
- elghteen (18) months of medical
. - moval protection benefits on each
casion that an employee is remos
" from exposure to lead or other -
ted pursuant to this section.
(i) Definition of medical remo
Protection benefits. For the purpo
of this section, the requirement t!
an employer provide medical remo
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uechanism used pursuant to the meds. -
-al surveillance provisions of this see. .
ion. .
(C) Where a final medical det.emﬂ'f
1ation results in any recommended’
special protective measures for an em.y:
Jloyee, or limitations on an employee’s -
sxposure to lead, the employer shal.
mplement and act consistent with the
recommendation. el
(iii) Return of the employee to formey
'0b status. (A) The employer shan
return an employee to his or hep
{ormer job status: -
(1) For an employee removed due to
1 blood lead level at or above 80 ug/iii
100 g, when two consecutive blood:
sampling tests indicate that the em_g;*ﬁ
ployee’s blood lead level is at or below,x |
30 4g/100 g of whole blood; S
(2) For an employee removed due t =
a blood lead level at or above T0 pg/e: K .
100 g when two consecutive blood::
sampling tests indicate that the em:if:
ployee’s blood lead level s at or belgg« 2
50 pg/100 g of whole blood; et

(3) For an employee removed due
a blood lead level at or above 60 pg/f,
100 g, or due to an average blood lead g
level at or above 50 pg/100 g, wheng:
two consecutive blood sampling tests
indicate that the employee's blood
lead level is at or below 40 pg/100 g ol £
whole blood; Lt

(4) For an employee removed due
a final medical determination, when
subsequent final medical determina-i
tion results in a medical finding, detex:y;
mination, or opinion that the employ
ee no longer has a detected medical &
condition which places the employee 7
at increased risk of material impafrj;
ment to health from exposure to leadz‘z

(B) For the purposes of this section%t:
the requirement that an emplo)‘el';_g-
return an employee to his or hers
former job status is not intended t
expand upon or restrict any rights an;
employee has or would have had,
absent temporary medical removal, .
a specific job classification or position
under the terms of a collective bar
galning agreement.

(iv) Removal of other employee SP&:;
cial protective measure or lzmztatxoiu,.?g
The employer shall remove any limita;
tions placed on an employee or end.

any special protective measures Pro~ s
vided to an employee pursuant to
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. ygiemwed the employee’s health status.

" gor—er Job status, end any special pro-
. teecive measures provided to the em-

- pisc=d upon the employee, consistent

© x%3:2 a final medical determination.

S2=—1) Provision of medical removal

§ 1910.1025

protection benefits means that thge
employer shall maintain the earnings,
seniority and other employment rights
and benefits of an employee as though
the employee had not been removed
from normal exposure to lead or oth-
erwise limited.

(ili) Follow-up medical surveillance
during the period of employee removal
or limitation. During the period of
time that an employee is removed
{from normal exposure to lead or oth-
erwise limited, the employer may con-
dition the provision of medical remov-
al protection benefits upon the em-
ployee’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 em-
ployer shall continue to provide medi-
cal removal protection benefits pend-
ing disposition of the claim. To the
extent that an award is made to the
employee for earnings lost during the
period of removal, the employer's
medical removal protection obligation
shall be reduced by such amount. The
employer shall receive no credit for
workers’ compensation payments re-
ceived by the employee for treatment
related expenses.

(v) Other credits. The employer’s ob-
ligation to provide medical removal
protection benefits to a removed em-
ployee shall be reduced to the extent
that the employee receives compensa-
tion for earnings lost during the
period of removal either from a public-
ly or employer-funded compensation
program, or receives income from em-
ployment with another employer
made possible by virtue of the employ
ee’s removal. -

(vi) Employees whose blood lead
levels do not adequately decline within
18 months of removal. The employer
shall take the following measures with
respect to any employee removed from
exposure to lead due to an elevated
blood lead level whose blood lead level
has not declined within the past eight-
een (18) months of removal so that
the employee has been returned to his
or her former job status:

(A) The employer shall make avail-
able to the employee a medical exami-
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o mnedical determination when a
PNNTIL 211 final medical determina-
e innicates that the limitations or
=c .ia] protective measures are no
o gep n1eCESSary. )
<) pmployer options pending @ final
jeul determination. Where the
uetiple physician review mechanism,
altzrnate medical determination
harism used pursuant to the medi-
- zyrveillance provisions of this sec-
ger.. has not yet resulted in a final
jenf determination with respect to
2= ¢moloyee, the employer shall act as
%) Rlemoval. The employer may
rezuuve: the employee from exposure
w Jead, provide special protective
sures to the employee, or place
wpyitations upon the employee, con-
siscent with the medical findings, de-
sse—minations, or recommendations of
T of the physicians who have re-

Return. The employer may
n» the employee to his or her

)

and remove any limitations

ictvee,
wits the medical findings, determina-
tios, or recommendstions of any of
the physicians who have reviewed the
expiluyee's health status, with two ex-
eeorions. If (1) the initial removal, spe-
eaZ protection, or limitation of the
enpivyee resulted from a final medi-
exl s«termination which differed from
the findings, determinations, or rec-
c—endations of the initial physician
or

+T- The employee has been on re-
=cwl status for the preceding eight-
e==~ —onths due to an elevated blood
ex? level, then the employer shall

I. Medical removal protection bene-

srzzecztion  benefits. The employer
£a” provide to an employee up to
fig==+~en (18) months of medical re-
=czl protection benefits on each oc-
sz that an employee is removed
exposure to lead or otherwise
:2=d pursuant to this section. .
1. Definition of medical removal
srzection benefits. For the purposes
St =xis section, the requirement that
X =mployer provide medical removal

-—
-,
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nation pursuant to this section to
obtain a final medical determination
with respect to the employee;

(B) The employer shall assure that
the final medical determination ob-
tained indicates whether or not the
employee may be returned to his or
her former job status, and if not, what
steps should be taken to protect the
employee’s health;

(C) Where the final medical determi-
nation has not yet been obtained, or
once obtained indicates that the em-
ployee may not yet be returned to his
or her former job status, the employer
shall continue to provide medical re-
moval protection benefits to the em-
ployee until either the employee is re-
turned to former job status, or a final
medical determination is made that
the employee is incapable of ever
safely returning to his or her former
job status.

(D) Where the employer acts pursu-
ant to a final medical determination
which permits the return of the em-
ployee to his or her former job status
despite what would otherwise be an
unacceptable blood lead level, later
questions concerning removing the
employee again shall be decided by a
final medical determination. The em-
ployer need not automatically remove
such an employee pursuant to the
blood lead level removal criteria pro-
vided by this section.

(vil) Voluntary Removal or Restric-
tion of An Employee. Where an em-
ployer, 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 em-
ployer shall provide medical removal
protection benefits to the employee
equal to that required by paragraph
(k)(2)(i) of this section.

(1) Employee information and train-
ing—(1) Training program. (i) Each
employer who has a workplace in
which there is a potential exposure to
airborne lead at any level shall inform
employees of the content of Appendi-
ces A and B of this regulation.

(ii) The employer shall institute a
training program for and assure the
participation of all employees who are
subject to exposure to lead at or above

29 CFR Ch. XVII (7-1-87 Edition)

the action level or for whom the possi-
bility of skin or eye irritation exists.

(iii) The employer shall provide ini-
tial training by 180 days from the ef-
fective date for those employees cov-
ered by paragraph (1X1) (i) on the
standard’s effective date and prior to
the time of initial job assignment for
those employees subsequently covered
by this paragraph.

(iv) The training program shall be
repeated at least annually for each
employee.

(v) The employer shall assure that
each employee is informed of the fol-
lowing:

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

(B) The specific nature of the oper-
ations which could result in exposure
to lead above the action level;

(C) The purpose, proper selection,
fitting, use, and limitations of respira-
tors; : -

(D) The purpose and a description of
the medical surveillance program, and
the medical removal protection pro-
gram including information concern-
ing the adverse health effects associat-
ed with excessive exposure to lead
(with particular attention to the ad-
verse reproductive effects on both
males and females);

(E) The engineering controls and
work practices associated with the em-
ployee’s job assignment;

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

(G) Instructions to employees that
chelating agents should not routinely
be used to remove lead from their
bodies and should not be used at all
except under the direction of a li-
censed physician;

(2) Access to information and train-
ing materials. (1) The employer shall
make readily available to all affected
employees a copy of this standard and
its appendices.

(ii) The employer shall provide,
upon request, all materials relating to
the employee information and train-
ing program to the Assistant Secretary
and the Director.

(1ii) In addition to the information
required by paragraph (1)(1)v), the
employer shall include as part of the
training program, and shall distribute
to employees, any materials pertaining
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to the Occupational Safety and He
> Act, the regulations issued pursu:
-~ that Act, and this lead stan
-" which are made available to the
. ployer by the Assistant Secretary.
. (m) Signs—(1) General. (1) The
" ployer may use signs required by o
statutes, regulations or ordinance
addition to, or in combination w
signs required by this paragraph.
(ii) The employer shall assure t
no statement appears on or near
sign required by this paragraph w
. contradicts or detracts from the me
. Ing of the required sign.
. (2) Signs. (i) The employer shall p
.. the following warning signs in e
. work area where the PEL is exceed

" WARNING
LEAD WORK AREA
POISON

NO SMOKING OR EATING

(ll) The employer shall assure th
"signs required by this paragraph are
luminated and cleaned as necessary
that the legend is readily visible.

. (n) Recordkeeping—(1)- Ezposu
“monitoring. (i) The employer shall
tablish and maintain an accura
record of all monitoring required
paragraph (d) of this section.

(i) This record shall include:

(A) The date(s), number, duratio
location and results of each of t}
samples taken, including a descriptic
of the sampling procedure used to d
termine representative employee exp
sure where applicable;

%. (B) A description of the samplir
17 and analytical methods used and ev
i dence of their accuracy;

"~ (C) The type of respiratory prote
tive devices worn, if any;

(D) Name, social security numbe
and job classification of the employe
monjtored and of all other employet
whose exposure the measurement
Intended to represent; and
X* (B) The environmental variable
;. that could affect the measurement «

€mployee exposure.

(ii) The employer shall maintai
these monitoring records for at lea:
40 years or for the duration of emplo;
lent plus 20 years, whichever
longer.
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the action level or for whom the $ossi.
bility of skin or eye irritation exists.

(dii) The employer shall provide inj.
tial training by 180 days from the ef. .
fective date for those employees cov. *
ered by paragraph (1X1) (i) on the :
standard's effective date and prior to }
the time of initial job assignment for ;
those employees subsequently covered
by this paragraph. -7

(iv) The training program shall be #:
repeated at least annually for each i
employee. ¥

(v) The employer shall assure thaf ¥
each employee is informed of the fol- ;

lowing:

(A) The content of this standard and #:
its appendices; -3

(B) The specific nature of the oper-'§
ations which could result in exposure ;
to lead above the action level; E

(C) The purpose, proper selection,
titting, use, and limitations of respira- ;
tors; T ,

(D) The purpose and a description of '3
the medical surveillance program, and }
the medical removal protection pro- :
gram including information concern-;
ing the adverse health effects associat-
ed with excessive exposure to lead ¥
(with particular attention to the ad- &
verse reproductive effects on both ¥
males and females); 3

(E) The engineering controls and %
work practices assoclated with the em- §
ployee’s job assignment; %

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

(@) Instructions to employees that ¥
chelating agents should not routinely &
be used to remove lead from their #
bodies and should not be .used at all Z
except under the direction of a li-
censed physician;

(2) Access to information and train- 3§
ing materials. (1) The employer shall
make readily available to all affected
employees a copy of this standard and ¥
its appendices. o

(ii) The employer shall provide,
upon request, all materials relating to :
the employee information and train- :
ing program to the Assistant Secretary §
and the Director. ;

(ii) In addition to the information
required by paragraph (AX1)(v), the 3
employer shall include as part of the
training program, and shall distribute °
to employees, any materials pertaining
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to the Occupational Safety and Health
Act, the regulations issued pursuant to
that Act, and this lead standard,
which are made available to the em-
ployer by the Assistant Secretary.

(m) Signs—(1) General. (i) The em-
ployer 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 mean-
ing of the required sign.

(2) Signs. (1) The employer shall post
the following warning signs in each
work area where the PEL is exceeded:

WARNING |
LEAD WORK AREA
POISON

NO SMOKING OR EATING

(il) The employer shall assure that
signs required by this paragraph are il-
luminated and cleaned as necessary so
that the legend is readily visible.

(n) Recordkeeping—(l): Ezxposure
monitoring. (i) The employer shall es-
tablish and maintain an accurate
record of all monitoring required in
paragraph (d) of this section.

(i) This record shall include:

(A) The date(s), number, duration,
location and results of each of the
samples taken, including a description
of the sampling procedure used to de-
termine representative employee expo-
sure where applicable;

(B) A description of the sampling -

and analytical methods used and evi-
dence of their accuracy;

(C) The type of respiratory protec-
tive 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
these monitoring records for at least
40 years or for the duration of employ-
ment plus 20 years, whichever is
longer.

§ 1910.1025

(2) Medical surveillance. ({) The em-
ployer shall establish and maintain an
accurate record for each employee
subject to medical surveillance as re-
quired by paragraph (J) of this section.

(ii) This record shall include:

(A) The name, social security
number, and description of the dutles
of the employee;

(B) A copy of the physician’s written
opinions;

(C) Results of any airborne exposure
monitoring done for that employee
and the representative exposure levels
supplied to the physician; and

(D) Any employee medical com-
plaints related to exposure to'lead.

. (iil) The employer shall keep, or
assure that the examining physician
keeps, the following medical records:

(A) A copy of the medical examina-
tion results including medical and
work history required under para-
graph (J) of this section;

(B) A description of the laboratory
procedures and a copy of any stand-.
ards or guidelines used to interpret
the test results or references to that:
information; §

(C) A copy of the results of biologi- -

_cal monitoring.

(iv) The employer shall maintain or
assure that the physician maintains
those medical records for at least 40

. years, or for the duration of employ- -

ment plus 20 years, whichever is
longer. L

(3) Medical removals. (1) The em-:
ployer shall establish and maintain an
accurate record for each employee re-
moved from current exposure to lead
piursuant to paragraph (k) of this sec-
tion.

(ii) Each record shall include:

(A) The name and social security
number of the employee;

(B) The date on each occasion that
the employee was removed from cur-
rent exposure to lead as well as the
corresponding date on which the em-
ployee was 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 elevat-
ed blood lead level. -

815
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(iii) The employer shall maintain
each medical removal record for at
least the duration of an employee’s
employment.

(4) Availability. (1) The employer
shall make available upon request all
records required to be maintained by
paragraph (n) of this section to the
Assistant Secretary and the Director
for examination and copying.

(il) Environmental monitoring, medi-
cal removal, and medical records re-
quired by this paragraph shall be pro-
vided upon request to employees, des-
ignated representatives, and the As-
sistant Secretary in accordance with
29 CFR 1910.20 (a)-(e) and (2)-(i).
Medical removal records shall be pro-
vided in the same manner as environ-
mental monitoring records. :

(5) Transfer of records. (1) Whenever
the employer ceases to do business,
the successor employer shall receive
and retain all records required to be
maintained by paragraph (n) of this
section.

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

(iii) At the expiration of the reten-
tion period for the records required to
be maintained by this section, the em-
ployer shall notify the Director at
least 3 months prior to the disposal of
such records and shall transmit those
records to the Director if requested
within the period. :

(iv) The employer shall also comply
with any additional requirements in-
volving transfer of records set forth in
29 CFR 1910.20¢h). .

(0) Observation of monitoring. (1)
Employee observation. The employer
shall provide affected employees or
their designated representatives an op-
portunity to observe any monitoring
of employee exposure to lead conduct-
ed pursuant to paragraph (d) of this
section.

(2) Observation procedures. (1)
Whenever observation of the monitor-
ing of employee exposure to lead re-
quires entry into an area -where the
use of respirators, protective clothing
or equipment is required, the employ-

29 CFR Ch. XVII (7-1-87 Edition)

er shall provide the observer with and
assure the use of such respirators,
clothing and such equipment, and
shall require the observer to comply
with all other applicable safety and
health procedures.

(ii) Without interfering with the

monitoring, observers shall be entitled .

to:

(A) Receive an explanation of the
measurement procedures;

(B) Observe all steps related to the
monitoring of lead performed at the
place of exposure; and

(C) Record the results obtained or
receive coples of the results when re-
turned by the laboratory.

(p) Effective date. This standard
shall become effective March 1, 1979.

(q) Appendices. The information

contained in the appendices to this -

section is not intended by itself, to
create any additional obligations not
otherwise imposed by this standard
nior detract from any existing obliga-
tion.

(r) Startup dates. All obligations of
this standard commence on the effec-
tive date except as follows:

(1) The initial determination under
paragraph (d)(2) shall be made as soon
as possible but no later than 30 days
from the effective date.

(2) Initial monitoring under para-
graph (d)4) shall be completed as
soon as possible but no later than 90
days from the effective date.

(3) Initial biological monitoring and
medical examinations under para-
graph (j) shall be completed as soon as
possible but no later than 180 days
from the effective date. Priority for bi-
ological monitoring and medical ex-
aminations shall be given to employ-
ees whom the employer believes to be
at greatest risk from continued expo-
sure.

(4) Initial training and education
shall be completed as soon as possible
but no later than 180 days from the ef-
fective date.

(5) Hygiene and lunchroom facilities
under paragraph (i) shall be in oper-
ation as soon as possible but no later
than 1 year from the effective year.

(6)X(i1) Respiratory protection re-
quired by paragraph (f) shall be pro-
vided as soon as possible but no later
than the following schedule:
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- (A) Employees whose 8-hour
» exposure exceeds 200 pg/m—on
effective date.
~ (B) Employees whose 8-hoirr
exposugg ex/ceeds the PEL but is
* than 200 pg/m*-150 days fr
.~ fective date. ¥s from the
(C) Powered, air-purifying respirators
vided under (£)(2Xi1)~219
fective date, das from the
(D) Quantitative fit tests .
under (fX3Xii)—one year lr:ng: ::"rl

date. Qualitative fit testin
the Interim. € Is required

(7)) Written compliance plans
quired by paragraph (e)3) shall
+. completed and avalilable for fnspect;
;+- and copying as soon as possible but
i later than the following schedule;

. (A) Employers for whom compi]
Y« " the PFIJL or lxt:;erlm level is requ!?edu;.?iilm
year from the effective da
" Trom the eftective date. %= momt
s - (B) Employers in secondary g, It
%rennlng. lead storage battery tr:a.ne uh;agcg
ing lead plgment manfacturing 3nd nonf

fining {ndustry—1 year from the effects
- date for the interim level; 5 year;
7 effective date for PEL. yeas from t
- (D) Plans for construction of tyglene {
cilitles, if required—8 months froar spo
fective date. ° frm the e

“J# (8) The permissible exposuss :
paragraph (c) shall becoms 'e?f?cittir
50 days from the effective dize,

é%‘ - (C) Employers in primary smel:ing and
%

" APPENDIX A T0 SrcrioN 191195

: <125—S¢
. STANCE DATA SHXTT PorR Occrre—
POSURE TO Lzap #=omaL Ex

1. SUBSTANCE IDENTIPICATS

o+ A. Substance: Pure lead (P3,

;' metal at room temperature &’: ;r:ses? ’
. 8nd {s a basic chemical elemens. - £an co :

_bine with various other subsizmiess to fo,

: nuénerous lead compounds. '

; . Compounds Covered tre

' The word “lead™ when usedbii/n ngﬁ

,Imeans elemental lead, al] inomgnfe xe,,é

,- not apply to other organic lead o <
. C. Uses: Exposure to lead occusy xit:n;::;
-~ 120 different occupations, inelnd=z srimarr
and secondary lead smelting, jeee Korage

- battery manufaczuring, lead Pifow: many-
acturing and use. solder manuiasii-ng ans
use, shipbuilding and ship repeiees au':
manufacturing. and prising. T




1)

R}:4

0

-

-

y.

29 CFR Ch. XVt (7-1-87 Edition)

er shall provide the observer with and
assure the use of such respirators,
clothing and such equipment, and
shall require the observer to comply
with all other applicable safety and
health procedures.

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

measurement procedures;

F
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(A) Receive an explanation of the 3

(B) Observe all steps related to the #

monitoring of lead performed at the
place of exposure; and

(C) Record the results obtained or- _.

turned by the laboratory.
(p) Effective date. This standa.rd
shall become effective March 1, 1979.
(q) Appendices. The information
contained in the appendices to this 3
section is not intended by itself, to

create any additional obligations not 3

otherwise imposed by this standard

nor detract from any existing obliga- ‘T'

tion.

(r) Startup dates. All obligations of .
this standard commence on the effec-
tive date except as follows:

(1) The initial determination under
paragraph (d)(2) shall be made as soon
as possible but no later than 30 days
from the effective date.

(2) Initfal monitoring under para-_

graph (d)(4) shall be completed as
soon as possible but no later than 90

days from the effective date.
(3) Initial biological monitoring and

medical examinations under para- A

graph (§) shall be completed as soon as
possible but no later than 180 days
from the effective date, Priority for bi-
ological monitoring and medical ex-
aminations shall be given to employ-
ees whom the employer believes to be
at greatest risk from continued expo-
sure.

(4) Initial training and education
shall be completed as soon as possible
but no later than 180 days from the ef-
fective date.

(5) Hygliene and lunchroom facillties
under paragraph (i) shall be in oper-
ation as soon as possible but no later
than 1 year from the effective year.

(6)(1) Respiratory protection re-
quired by paragraph (f) shall be pro-
vided as soon as possible but no later
than the following schedule:
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(A) Employees whose 8-hour TWA
exposure exceeds 200 pg/m3—on the
effective date.

(B) Employees whose 8- hour TWA
exposure exceeds the PEL but is less
than 200 pg/m>—150 days from the ef-
fective date.

(C) Powered, air-purifying respirators pro-
vided under (£)(2)(i1)—210 days from the ef-
fective date.

(D) Quantlitative fit testing required
under (£)(3Xil)—one year from effective
date. Qualitative fit testing is required In
the interim.

(7TX1) Written compliance plans re-
quired by paragraph (e)3) shall be
completed and available for inspection
and copying as soon as possible but no
jater than the following schedule:

(A) Employers for whom compliance with
the PEL or interim level i{s required within 1
year -from the effective date—6 months
from the effective date.

(B) Employers In secondary smelting and
refining, lead storage battery manufactur-
ing lead pigment manfacturing and nonfer-
rous foundry industries—1 year from the ef-
fective date.

(C) Employers In primary smelting and re-
fining Industry—1 year from the effective
date for the Interim level; 5 years from the
effective date for PEL.

(D) Plans for construction of hyglene fa-
cilities, {f required—6 months from the ef-
fective date.

(8) The permissible exposure limit in
paragraph (c) shall become effective
150 days from the effective date,

APPENDIX A TO SECTION 1910.1025--SUB-
STANCE DATA SHEET FOR Occvm'nomx. Ex-
POSURE TO LEAD

1. SUBSTANCE IDENTIFICATION

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

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

C. Uses: Exposure to lead occurs in at least
120 different occupations, including primary
and secondary lead smelting, lead storage
battery manufacturing, lead pigment manu-
facturing and use, solder manufacturing and
use, shipbuflding and ship repairing, auto
Mmanufacturing, and printing.

§ 1910.1025

D. Permissible Exposure: The Permissible
Exposure Limit (PEL) set by the standard is
50 micrograms of lead per cubic meter of air
(50 pg/m’). averaged over an 8-hour work-
day.

E. Action Level' The standard establishes

. an action level of 30 micrograms per cubic

meter of air (30 ug/m?, time weighted aver-
age, based on an 8-hour work-day. The
action level initiates several requirements of
the standard, such as exposure monitoring,
metl:llcal surveillance, and training and edu-
cation.

II. HEALTH HAZARD DATA

A, Ways in which lead enters your body.
When absorbed into your body in certain

" doses lead is a toxic substance. The object of

the lead standard Is to prevent absorption
of harmful quantities of lead. The standard
Is Intended to protect you not only from the
immediate toxic effects of lead, but also
from the serious toxic effects that may not
become apparent until years of exposure
have passed.

Lead can be absorbed into your body by
inhalation (breathing) and Ingestion
(eating). Lead (except for certain organic
lead compounds not covered by the stand-
ard, such as tetraethyl lead) {s not absorbed
through your skin. When lead is scattered
in the air as a dust, fume or mist it can be
inhaled and absorbed through you lungs
and upper respiratory tract. Inhalation of
alrborne lead is generally the most impor-'.
tant source of occupational lead absorption.”
You can also absorb lead through your di-
gestive system if lead gets into your mouth
and is swallowed. If you handle food, ciga-
rettes, chewing tobacco, or make-up which
have lead on them or handle them with
hands contaminated with lead, this will con-
tribute to Ingestion.

A significant portion of the lead that you
fnhale or ingest gets into your blood stream.
Once In your blood stream, lead is circulated
throughout your body and stored in various
organs and body tissues. Some of this lead is
quickly filtered out of your body and excret-
ed, but some remains in the blood and other
tissues. As exposure to lead continues, the
amount stored in your body will increase if
you are absorbing more lead than your body
is excreting. Even though you may not be
aware of any immediate symptoms of dis-
ease, 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 overexrposure to lead—(1)
Short term (acute) overexposure. Lead is a
potent, systemic poison that serves no
known useful function once absorbed by
your body. Taken in large enough doses,
lead can kill you in a matter of days. A con-
dition affecting the brain called acute ence-
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phalopathy may arise which develops quick-
1y to seizures, coma, and death from cardio-
respiratory arrest. A short term dose of lead
can lead to acute encephalopathy. Short
term occupational exposures of this magni-
tude are highly unusual, but not impossible.
Similar forms of encephalopathy may, how-
ever, arise from extended, chronic exposure
to lower doses of lead. There is no sharp di-
viding line between rapidly developing acute
effects of lead, and chronic effects which
take longer to acquire. Lead adversely af-

.fects numerous body systems, and causes

forms of health impairment and disease
which arise after periods of exposure as
short as days or as long as several years.

(2) Long-term (chronic) overexposure.
Chronic overexposure to lead may result in
severe damage to your blood-forming, nerv-
ous, urinary and reproductive systems.
Some common symptoms of chronic overex-
posure include loss of appetite, metallic
taste in the mouth, anxiety, constipation,
nausea, pallor, excessive tiredness, weak-
ness, insomnia, headache, nervous irritabil-
ity, muscle and joint pain or soreness, fine
tremors, numbness, dizziness, hyperactivity
and colic. In lead colic there may be severe
abdominal pain.

Damage to the central nervous system in
general and the brain (encephalopathy) in
particular is one of the most severe forms of
lead poisoning. The most severe, often fatal,
form of encephalopathy may be preceded
by vomiting, a feeling of dullness progress-
ing to drowsiness and stupor, poor memory,
restlessness, irritability, tremor, and convul-
sions. It may arise suddenly with the onset
of seizures, followed by coma, and death.
There is a tendency for muscular weakness
to develop at the same time. This weakness
may progress to paralysis often observed as
a characteristic “wrist drop” or “foot drop”
and {s a manifestation of a disease to the
ngrvous system called peripheral neuropa-
thy.

Chronic overexposure to lead also results
in kidney disease with few, if any, symptoms
appearing until extensive and most likely
permanent kidney damage has occurred.
Routine laboratory tests reveal the presence
of this kidney disease only after about two-
thirds of kidney function is lost. When overt
symptoms of urinary dysfunction arise, it is
often too late to correct or prevent worsen-
ing conditions, and progression to kidney di-
alysis or death Is possible,

Chronic overexposure to lead impairs the
reproductive systems of both men and
women. Overexposure to lead may result in
decreased sex drive, {mpotence and sterility
in men. Lead can alter the structure of
sperm cells raising the risk of birth defects.
There is evidence of miscarriage and still-
birth in women whose husbands were ex-
posed to lead or who were exposed to lead
thémselves. Lead exposuré al3o may result

29 CFR Ch. XVII (7-1-87 Edition)

in decreased fertility, and abnormal men-
strual cycles in women. The course of preg-
nancy may be adversely affected by expo-
sure to lead since lead crosses the placental
barrier and poses risks to developing fe-
tuses. Children born of parents either one
of whom were exposed to excess lead levels
are more likely to have birth defects,
mental retardation, behavioral disorders or
die during the first year of childhood.
Overexposure to lead also disrupts the
blood-forming system resulting in decreased

hemoglobin (the substance in the blood that .

carries oxygen to the cells) and ultimately
anemia, Anemla is characterized by weak-

' ness, pallor and fatigability as a result of de-

creased oxygen carrying capacity in the
blood. - :

(3) Health protection goals of the stand-
ard. Prevention of adverse health effects for
most workers from exposure to lead
throughout a working lifetime requires that
worker blood lead (PbB) levels be main-

" tained at or below forty micrograms per one

hundred grams of whole blood (40 xg/100g).
The blood lead levels of workers (both male
and female workers) who Intend to have
children should be maintained below 30 ug/
100g to' minimize adverse reproductive
health effects to the parents and to the de-
veloping fetus. ‘

The measurement of your blood lead level
is the most useful indicator of the amount
of lead being absorbed by your body. Blood
lead levels (PbB) are most often reported in
units of milligrams (mg) or micrograms (ug)
of lead (1 mg=1000 pg) per 100 grams
(100g), 100 milliters (100 mi) or deciliter ¢(dl)
of blood. These three units are essentially
the same. Sometime PbB's are expressed {n
the form of mg% or pg%. This is a short-
hand notation for 100g, 100 ml, or dl.

PbB 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. PbB
measurements merely show current absorp-
tion of lead, not the effect that lead is
having on your body or the effects that past
lead exposure may have already caused.
Past research into lead-related diseases,
however,” has focused heavily on associa-
tions between PbBs and various diseases, As
a result, your PbB is an important indicator
of the likelihood that you will gradually ac-
quire a lead-related health impairment or
disease.

Once your blood lead level climbs above 40
pg/100g, your risk of disease increases.
There is a wide variability of individual re-
sponse to lead, thus it is difficult to say that
a particular PbB in a given person will cause
a particular effect. Studies have associated
fatal encephalopathy with PbBs as lIow as
150 pg/100g. Other studies have shown
other forms of diseases in some workers
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with PbBs well below 80 ug/100g. Yo
is a crucial indicator of“the rgks z‘é’
health, but one other factor is also extr
ly important. This factor is the lengt
time you have had. elevated PbBs,
longer you have an elevated PbB, the
er the risk that large quantities of le;
being gradually stored in your organs
tissues (body burden). The greater
overall body burden, the greater
chances of substantial permanent dama
The best way to prevent all forms of |
related impairments and diseases—
short term and long term- is tq main
your PbB below 40 ug/100g. The provis
_of the standard are designed with this
in mind. Your employer has prime resp
bility to assure that the provisions of
standard are complied with both by
company and by individual workers. Yo
a worker, however, also have a respons
ity to assist your employer in comp]
with the standard. You can play a key
In protecting your own health by lea
about the lead hazards and their con
learning what the standard requires, fo]
y Ing the standard where it governs your
S actions, and seeing that your employer ¢
:y.plies with provisions governing his actio
vy (4) Reporting signs and symptoms
health problems. You should immedia
Dotify your employer if you develop sig;
symptoms associated with lead poisonin
4 If you desire medica) advice concerning
effects of current or past exposure to ]
on your ability to have a healthy child.
should also notify your employer {f
have difficulty breathing during a resp
tor fit test or while wearing a respirator.

%% The standard contains a procedure wh
# by you can obtain a second opinfon b
-+ Physician of your cholce if the employer
:; lected the initial physician. This proced

r however, was delayed by the Court of
peals in March of 1979, and will not go |
effect until after the Court’s decision on
overall validity of the standard.

APPENDIX B T0 SECTION 1910.1025—
EMPLOYEE STANDARD SUMMARY

This appendix summarizes ke isi
f the standard that youasa wol;' fer sho
?:.Pecome familiar with. ker sho
%3 The appendix discuses the entire sta
D gd. but some portions of the standard

eo!m:c:»ra.rily postponed (stayed) by fede

: urt on March 1, 1979. This litigation ¢

Cerns the validity of the entire lead sta
;;d, and a final decision is expected in 1¢
1 ost of the lead standard is currently leg
¥ in effect, however. The following diss
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in decreased fertility, and abnormal men-
strual cycles in women. The course of preg-
nancy may be adversely affected by expo-
sure to lead since lead crosses the placental
barrier and poses risks to developing fe-
tuses. Children born of parents either one
of whom were exposed to excess lead levels
are more likely to have birth defects,
mental retardation. behavioral disorders or
die during the first year of childhood.
Overexposure to lead also disrupts the
blood-forming system resulting in decreased
hemoglobin (the substance in the blood that
carries oxygen to the cells) and ultimately

anemia. Anemia Is characterized by weak- R:
ness, pallor and fatigability as a result of de- X
creased oxygen carrying capacity in the °

blood.

(3) Health protection goals of the stand- B

ard. Prevention of adverse health effects for®

most workers from exposure to lead &

throughout a working lifetime requires that

worker blood lead (PbB) levels be main- ;

talned at or below forty micrograms per one

hundred grams of whole blood (40 ug/100g)."

The blood lead levels of workers (both male
and female workers) who intend to have

children should be maintained below 30 pg/ .

100g - to minimize adverse reproductive

health effects to the parents and to the de- |

veloping fetus,

The measurement of your blood lead level _'.Q

is the most useful indicator of the amount

of lead being absorbed by your body. Blood

lead levels (PbB) are most often reported in * J
units of milligrams (mg) or micrograms (pug) R

of lead (1 mg=1000 pg) per 100 grams

(100g), 100 milliters (100 m!) or declliter (dl) - . '

of blood. These three units are essentially %

the same. Sometime PbB's are expressed in %
the form of mg% or pg%. This is a short- §

hand notation for 100g, 100 ml, or dl.

PbB 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. PbB
measurements merely show current absorp-
tion of lead, not the effect that lead is
having on your body or the effects that past
lead exposure may have already caused.
Past research Into lead-related diseases.
however, has focused heavily on associa-
tions between PbBs and various diseases. As
a result, your PbB is an {mportant indicator
of the likelihood that you will gradually ac-
quire a lead-related health impairment or
disease.

Once your blood lead level climbs above 40
pg/100g, your risk of disease Increases.
There is a wide variability of individual re-
sponse to lead, thus it is difficult to say that
a particular PbB (n a given person will cause
a particular effect. Studies have associated
fatal encephalopathy with PbBs as low as
150 ug/100g. Other studies have shown
other forms of diseases in some workers
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with PbBs well below 80 ng/100g. Your PbB
s a crucial indicator of the risks to your
nealth, but one other factor is also extreme-
ly important. This factor Is the length of
time you have had elevated PbBs. The
longer you have an elevated PbB, the great-
er the risk that large quantities of lead are
being gradually stored in your organs and
tissues (body burden). The greater your
overall body burden, the greater the
chances of substantial permanent damage.

The best way to prevent all forms of lead-
related Impairments and diseases—both
short term and long term- is to maintain
your PbB below 40 pg/100g. The provisions
of the standard are designed with this end
in mind. Your employer has prime responsi-
bility to assure that the provisions of the
standard are complied with both by the
company and by Individual workers. You as
a worker, however, also have a responsibil-
ity to assist your employer-in complying
with the standard. You can play a key role
in protecting your own health by learning
about the lead hazards and their control,
learning what the standard requires, follow-
ing the standard where it governs your own
actions, and seeing that your employer com-
plies with provisions governing his actions.

(4) Reporting signs and symptoms of
health problems. You should immediately
notify your employer if you develop signs or
symptoms associated with lead poisoning or
if you desire medical advice concerning the
effects of current or past exposure to lead
on your abllity to have a healthy child. You
should also notify your employer if you
have difficulty breathing during a respira-
tor {it test or while wearing & respirator. In
each of these cases your employer must
make avallable to you appropriate medical
examinations or consultations. These must
be provided at no cost to you and at a rea-
sonable time and place.

The standard contains a procedure where-
by you can obtain a second opinion by a
physician of your choice if the employer se-
lected the initial physician. This procedure,
however, was delayed by the Court of Ap-
peals in March of 1979, and will not go into
effect until after the Court’s decision on the
overall validity of the standard.

ArpENDIX B TO SECTION 1910.1025—
EMPLOYEE STANDARD SUMMARY

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

The appendix discuses the entire stand-

ard, but some portions of the standard were
temporarily postponed (stayed) by federal
court on March 1, 1979. This litigation con-
cerns the validity of the entire lead stand-
ard, and a final decision Is expected in 1980.
Most of the lead standard is currently legal-
1y in effect, however. The following discus-
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sion in the Appendix notes those few provi-
sions of the standard which have been tem-
porarily stayed.

I. PERMISSIBLE EXPOSURE LIMIT (PEL)—
- PARAGRAPH (C)

The standards sets a permissible exposure
limit (PEL) of fifty micrograms of lead per
cubic meter of air (50 pg/m?, averaged over
an 8-hour work-day. This is the highest
level of lead in alr to which you may be per-
missibly exposed over an 8-hour workday.
Since it {s an 8-hour average it permits short
exposures above the PEL so long as for each
8-hour work day your average exposure does
not exceed the PEL,

This standard recognizes that your daily
exposure to lead can extend beyond a typi-
cal 8-hour workday as the result of overtime
or other alterations in your work schedule.
To deal with this, the standard contains a
formula which reduces your permissible ex-
posure when you are exposed more than 8
hours. For example, if you are exposed to
lead for 10 hours a day, the maximum per-
mitted average exposure would be 40 pg/m3

11. EXPOSURE MONITORING—PARAGRAPH (D)

If lead is present In the workplace where
you work in any quantity, your employer is
required to make an initial determination of
whether the action level is exceeded for any
employee. This initial determination must
include instrument monitoring of the air for
the presence of lead and must cover the ex-
posure of a representative number of em- :
ployees who are reasonably believed to have
the highest exposure levels. If your employ- -
er has conducted appropriate air sampling -
for lead in the past year he may use these
results., If there have been any employee
complaints of symptoms which may be at-
tributable to exposure to lead or if there is
any other information or observations
which would indicate employee exposure to
lead, this must also be considered as part of
the initial determination. This iritial deter-
minatfon must have been completed by
March 31, 1979. If this initial determination
shows that a reasonable possibility exists
that any employee may be exposed, without
regard to respirators, over the action level
(30 pg/m? your employer must set up an air
monitoring program to determine the expo-
sure level of every employee exposed to lead
at your workplace.

In carrying out this air monitoring pro-
gram, your employer is not required to mon-
itor the exposure of every employee, but he
must monitor a representative number of
employees and job types. Enough sampling
must be done to enable each employee’s ex-
posure level to be reasonably represented by
at least one full shift (at least 7 hours) air
sample. In addition, these air samples must
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_ be taken under conditions which represent

each employee’s regular, daily exposure to
lead. All initial exposure monitoring must
have been completed by May 30, 1979.

If you are exposed to lead and air sam-
pling Is performed, your employer is re-
quired to quickly notify you in writing of air
monitoring results which represent your ex-
posure, If the results indicate your exposure
exceeds the PEL (without regard to your
use of respirators), then your employer
must also notify you of this in writing, and
provide you with a description of the correc-
tive action that will be taken to reduce your
exposure,

Your exposure must be rechecked by mon-
itoring every six months if your exposure is
over the action level but below the PEL. Ailr
monitoring must be repeated every 3
months if you are exposed over the PEL.
Your employer may discontinue monitoring
for you if 2 consecutive measurements,
taken at least two weeks apart, are below
the action level, However, whenever there is
a production, process, control, or personnel
change at your workplace which may result
in new or additional exposure to lead, or
whenever there Is any other reason to sus-
pect a change which may result in new or
additional exposure to lead, your employer
must perform additional monitoring.

1I1. METHODS OF COMPLIANCE—PARAGRAPH (E)

Your employer is required to assure that
no employee is exposed to lead in excess of
the PEL. The standard establishes a priority
of methods to be used to meet the PEL. Due
to the temporary ruling by the United
States Circuit Court of Appeals, your em-
ployer will not be legally required to use the
preferred engineering and work practice
controls. Until the litigation is completed,
your employer may meet the PEL by requir-
ing you to wear respirators. Alternatively,
the employer may choose to implement en-
gineering and work practice controls even
though they are not legally required. Also,
OSHA's previous lead standard is still in
effect. This does require your employer to
use feasible engineering and administrative
controls to reduce employee exposure levels,
but only to a level of 200 micrograms of lead

‘per cubic meter of air (200 pg/m?),

IV. RESPIRATORY PROTECTION—PARAGRAPH (F)
Your employer is required to provide and

assure your use of respirators when your ex- -

posure to lead is not controlled below the
PEL by other means. The employer must
pay the cost of the respirator. Whenever
you request one, your employer is also re-
quired to provide you a respirator even if
your air exposure level does not exceed the
PEL. You might desire a respirator when,
for example, you have received' medical
advice that your lead absorption should be

29 CFR Ch. XVII (7-1-87 Edition)

decreased. Or, you may intend to have chil-
dren in the near future, and want to reduce
the level of lead in your body to minimize
adverse reproductive effects. While respira-
tors are the least satisfactory means of con-
trolling your exposure, they are capable of
providing significant protection if properly
chosen, fitted, worn, cleaned, maintained,
and replaced when they stop providing ade-
quate protection.

Your employer is required to select respl-'

rators from the seven types listed in Table
II of the Respiratory Protection section of
the standard. Any respirator chosen must
be approved by the Mine Safety and Health
Administration (MSHA) or the Natlonal In-
stitute 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 based on your alr-
borne lead exposure, Your employer may
select a type of respirator that provides
greater protection than that required by the
standard; that is, one recommended for a
higher concentration of lead than is present
in your workplace. For example, a powered
air purifying respirator (PAPR) is much
more protective than a typical negative
pressure respirator, and may also be more
comfortable to wear. A PAPR has a {ilter,
cartridge or canister to clean the air, and a
power source which continuously blows fil-
tered air into your breathing zone. Your em-
ployer might make a PAPR avalilable to you
to ease the burden of having to wear a respl-
rator for long periods of time, The standard
provides that you can obtain a PAPR upon
request, but this requirement has been
stayed as a part of the pending litigation.

Your employer must also start a Respira-
tory Protection Program. This program
must include written procedures for the
proper selection, use, cleaning, storage, and
maintenance of respirators.

Your employer rmust assure that your res-
pirator facepiece fits properly. Proper {it of
a respirator facepiece is critical. Obtaining a
proper fit on each employee may require
your employer to make available two or
three different mask types. In order to
assure that your respirator fits properly and
that faceplece leakage is minimized, begin-
ning on November 12, 1982, your employer
must give you either a qualitative fit test in
accordance with Appendix D of the stand-
ard or a quantitative fit test if you use a
negative pressure respirator. Any respirator
which has a fliter, cartridge or canister
which cleans the work room air before you
breathe it and which requires the force of
your inhalation to draw air thru the filter-
ing element is a negative pressure respira-
tor. A positive pressure respirator supplies
air to you directly. A quantitative fit test

uses a sophisticated machine to measure the.
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amount, If any, of test material that
_ into the facepiece of your respirator.
You must also receive from your empl
proper training In the use of respira
Your employer is required to teach you
to wear a respirator, to know why
needed, and to understand its limitatio
Until March 1, 1980, your employer
test the effectiveness of your negative
sure respirator initially and at least
six months thereafter with a “qualitati
test.” In this test, the fit of the facepi
checked by seeing if you can smell a
stance placed outside the respirator, If
can, there is appreciable leakage wher
facepiece meets your face.
The standard provides that if your r
rator uses filter elements, you must be
.. an opportunity to change the filter
- ments whenever an increase in breathin
sistance is detected. You also must be
> mitted to periodically leave your work
" to wash your face and respirator face
-, whenever necessary to prevent skin
_i tion. If you ever have difficulty in breat
- during a fit test or while using a resp
... your employer must make a medical e

Sy

~duces breathing resistance) or to provid

&tgmative means of protection.

2y

V. PROTECTIVE WORK CLOTHING AND
EQUIPMENT—PARAGRAPH (G)

# - If you are exposed to lead above the
+or if you are exposed to lead compo
;. such as lead arsenate or lead azide w
..:.can cause skin and eye irritation, your
. Ployer must provide you with prof
¥ work clothing and equipment approp
¥ for the hazard. If work clothing is provi
-+ 1t must be provided in a clean and dry ¢
- tlon at least weekly, and daily if your
- borne exposure to lead is greater than
" - kg/m?. Appropriate protective work clot
+. and equipment can include coveralls or
Ilar full-body work clothing, gloves,
., 8hoes or disposable shoe coverlets, and
_ shields or vented goggles. Your employ
- Tequired to provide all such equipment a
-.¢ost to you. He Is responsible for provi
: Tepalrs and replacement as necessary,
- also i3 responsible for the cleaning, laun
- Ing or disposal of protective clothing
. ®Quipment. Contaminated work clothin
equipment must be removed in ch
.. fooms and not worn home or you
extend your exposure and expose
family since lead from your clothing ¢
Cumulate in your house, car, ete. Con
Dated clothing which Is to be cleaned, 1
ered or disposed of must be place
Closed containers in the change room. A
€ may lead be removed from prote
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decreased. Or, you may intend to have chil- 3

dren in the near future, and want to reduce
the level of lead in your body to minimize
adverse reproductive effects. While respira-
tors are the least satisfactory means of con.
trolling your exposure, they are capable of
providing significant protection If properly
chosen, fitted, worn, cleaned, maintained,
and replaced when they stop providing ade-
quate protection. :

Your employer is required to select respi-

tx 3 il dhdizy e

rators from the seven types listed In Table &

II of the Respiratory Protection section of
the standard. Any respirator chosen must !

be approved by the Mine Safety and Health ¥

Administration (MSHA) or the National In- *-

stitute for Occupational Safety and Health .

(NIOSH). This respirator selection table will ',

enable your employer to choose a type of i
respirator which will give you a proper 3%

amount of protection based on your air- ;
borne lead exposure. Your employer may

select a type of respirator that provides "%

greater protection than that required by the ‘;

standard; that s, one recommended for a %

higher concentration of lead than is present
In your workplace. For example, 2 powered _-!

alr purlfying respirator (PAPR) Is much' #

pressure respirator, and may also be more :

more protective than a typical negative ji

comfortable to wear. A PAPR has a filter, '

cartridge or canister to clean the air, and a "

power source which continuously blows fil- - 3

tered air Into your breathing zone. Your em-
ployer might make a PAPR available to you

to ease the burden of having to wear a respi- . )
rator for long periods of time. The standard ".§'

provides that you can obtain a PAPR upon | &

request, but this requirement has been .
stayed as a part of the pending litigation. .

Your employer must also start a Resplra- &

tory Protection Program. This program
must Include written procedures for the .3
proper selection, use, cleaning, storage, and
maintenance of respirators. :
Your employer must assure that your res-
pirator facepiece fits properly. Proper fit of
a respirator facepiece is critical. Obtalning a
proper {it on each employee may require
vour employer to make available two or
three different mask types. In order to
assure that your resplirator fits properly and
that facepiece leakage is minimized, begin-
ning on November 12, 1982, your employer
must give you either a qualitative fit test in
accordance with Appendix D of the stand-
ard or a quantitative fit test if you.use a
negative pressure respirator. Any respirator
which has a filter, cartridge or canister
which cleans the work room air before you
breathe it and which requires the force of
your inhalation to draw air thru the filter-
ing element {s a negative pressure respira-
tor. A positive pressure respirator supplies
air to you directly. A quantitative fit test
uses a sophisticated machine to measure the
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amount. if any, of test material that leaks
into the facepiece of your respirator,

You must also receive from your employer
proper training in the use of respirators.
Your employer Is required to teach you how
to wear a respirator, to know why it is

needed. and to understand its limitations,

Until March 1, 1980, your employer must
test the effectiveness of your negative pres-
sure respirator initially and at least every
six months thereafter with a *“qualitative fit
test.” In this test, the fit of the facepiece is
checked by seeing {{ you can smell a sub-
stance placed outside the respirator. If you
can, there is appreciable leakage where the

" facepiece meets your face.

The standard provides that if your respi-
rator uses filter elements, you must be given
an opportunity to change the filter ele-
ments whepever an Increase in breathing re-
sistance Is detected. You also must be per-
mitted to periodically leave your work area
to wash your face and respirator facepiece
whenever necessary to prevent skin irrita-
tion. If you ever have difficulty In breathing
during a fit test or while using a respirator,
your employer must make a medical exami-
nation avallable to you to determine wheth-
er you can safely wear a respirator. The
result of this examination may be to give
you a positive pressure respirator (which re-
duces breathing resistance) or to provide al-
ternative means of protection.

V. PROTECTIVE WORK CLOTHING AND
EQUIPMENT~PARAGRAPH (G)

If you are exposed to lead above the PEL,
or if you are exposed to lead compounds
such as lead arsenate or lead azide which
can cause skin and eye {irritation, your em-
ployer must provide you with protecttve
work clothing and equipment appropriate
for the hazard. If work clothing is provided,
It must be provided in a clean and dry condi-
tion at least weekly, and daily if your air-
borne exposure to lead is greater than 200
r8/m? Appropriate protective work clothing
and equipment can include coveralls or simi-
lar 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. He is responsible for providing
Tepairs and replacement as necessary, and
also is responsible for.the cleaning, launder-
ing or disposal of protective clothing and
€quipment. Contaminated work clothing or
equipment must be removed in change
rooms and not worn home or you will
extend your exposure and expose your
family since lead from your clothing can ac-
Cumulate in your house, car, etc. Contami-
nated clothing which Is to be cleaned, laun-
dered or disposed of must be placed in
closed containers In the change room. At no
Ime may lead be removed from protective

§ 1910.1025

clothing or equipment by any means which
disperses lead into the workroom alr.

VI. HOUSEKEEPING—PARAGRAPH (H)

Your employer must establish a house-
keeping program sufficient to maintain all,
surfaces as free as practicable of accumula-
tions of lead dust. Vacuuming is the pre-
ferred method of meeting this requirement,
and the use of compressed alr to clean floors
and other surfaces is absolutely prohibited.
Dry or wet sweeping, shoveling, or brushing
may not be used except where vaccuming or
other equally effective methods have been
tried and do not work. Vacuums must be
used and emptied in a manner which mini-
mizes the reentry of lead into the work-
place.

VII. HYGIENE FACILITIES AND PRACTICES—
PARAGRAPH (1)

. The standard requires that change rooms,
showers, and filtered air lunchrooms be con-
structed and made available to workers ex-’
posed to lead above the PEL. These require-
ments have temporarily been delayed by the
court of appeals In situations where new fa-
cilities must be constructed, or where sub-
stantial renovations must be made to exist-*
ing facilities. When the PEL is exceeded and
these facilitles are available, however, the
employer must assure that food and bever-
age Is not present or consumed, tobacco
products are not present or used, and cos-
metics are not applied, except in these fa-
cllities. Change rooms, showers, and lunch--
rooms, if available, must be used by workers
exposed In excess of the PEL. After shower-
ing, no clothing or equipment worn during
the shift may be worn home, and this in-
cludes shoes and underwear. Your own
clothing worn during the shift should be
carried home and cleaned carefully so that
it does not contaminate your home. Lunch-
rooms 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 applying cosmetics.

All of the facilities and hygiene practices
Just discussed are essential to minimize ad-
ditional sources of lead absorption from in-
halation or ingestion of lead that may accu-
mulate on you, your clothes, or your posses-
sions, Strict compliance with thesé provi-
sions can virtually eliminate several sources
of lead exposure which significantly con-
tribute to excessive lead absorption.

VIII. MEDICAL SURVEILLANCE—PARAGRAPH (J) -

The medical surveillance program is part
of the standard’s comprehensive approach
to the prevention of lead-related disease, Its
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. purpose Is to supplement the main thrust of
the standard which is aimed at minimizing
airborne concentrations of lead and sources
of ingestion. Only medical surveillance can
determine if the other provisions of the
standard have affectively protected you as
an individual. Compliance with the stand-
ard’'s provision will protect most workers
from the adverse effects of lead exposure,
but may not be satisfactory to protect indi-
vidual workers (1) who have high body bur-
dens of lead acquired over past years, (2)
who have additional uncontrolled sources of
non-occupational lead exposure, (3) who ex-
hibit unusual variations in lead absorption
rates, or (4) who have specific non-work re-
lated medical conditions which could be ag-
gravated by lead exposure (e.g., renal dis-
ease, anemia). In addition, control systems
may fail, or hygiene and respirator pro-
grams may be Inadequate. Periodic medical
surveillance of individual workers will help
detect those faflures. Medical surveillance
will also be important to protect your repro-
ductive ability—regardless of whether you
are a man or woman.

All medical surveillance required by the
standard must be performed by or under
the supervision of a licensed physician. The
employer must provide required medical
surveillance without cost to employees and
at a reasonable time and place. The stand-
ard’'s medical surveillance program has two
parts-perfodic bfological monitoring and
medical examinations.

Your employer's obligation to offer you
medical surveillance is triggered by the re-
sults of the air monitoring program. Med|-
cal surveillance must be made available to
all employees who are exposed in excess of
the action level for more than 30 days a
year. The initial phase of the medical sur-
veillance program, which includes blood
lead level tests and medical examinations,
must be completed for all covered employ-
ees no later than August 28, 1979. Priority
within this first round of meédical surveil-
lance must be given to employees whom the
employer believes to be at greatest risk from
continued exposure (for example, those
with the longest prior exposure to lead, or
those with the highest current exposure).
Thereafter, the employer must periodically
make medical surveillance—both biological
monitoring and medical examinations—
available to all covered employees.

. Biological monitoring under the standard
consists of blood lead level (PbB) and zinc
protoporphyrin tests at least every 6
months after the initial PbB test. A zinc
protoporphyrin (ZPP) test is a very useful
blood test which measures an effect of lead
on your body, but this test has been tempo-

rarily stayed by the Court. Thus biological
monitoring under the standard is currently
limited to PbB testing. If a worker’s PbB ex-
ceeds 40 pug/100g the monitoring frequency
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must be increased from every 6 months to
at least every 2 months and not reduced
until two consecutive PbBs Indicate a blood
lead level below 40 ng/100g. Each time your
PbB is determined to be over 40 ug/100g,
your employer must notify you of this in
writing within five working days of his re-
ceipt of the test results. The employer must
also inform you that the standard requires
temporary medical removal with economic
protection when your PbB exceeds certain
criteria. (See Discussion of Medical Removal
Protection—Paragraph (Kk).) During the first
year of the standard, this removal criterion
is 80 ug/100g. Anytime your PbB exceeds 80
p8/100g your employer must make available
to you a prompt follow-up PbB test to ascer-
tain your PbB. If the two tests both exceed
80 ug/100g and you are temporarily re-
moved, then your employer must make sue-
cessive PbB tests available to you on a
monthly basis during the period of your re-
moval,

Medical examinations beyond the initial
one must be made available on an annual
basis if your blood lead level exceeds 40 pg/
100g at any time during the preceding year,
The initial examination will provide infor.
mation to establish a baseline to which sub-
sequent data can be compared. An {nitial
medical examination must also be made
available (prior to assignment) for each em-
ployee being assigned for the first time to
an area where the airborne concentration of
lead equals or exceeds the action level. In
addition, a medical examination or consulta-
tion must be made available as soon as pos-
sible if you notify your employer that you
are experiencing signs or symptoms com-
monly associated with lead poisoning or
that you have difficulty breathing while
wearing a respirator or during a respirator
it test. You must also be provided a medical
examination or consultation if you notify
your employer that you desire medical
advice concerning the effects of current or

past exposure to lead on your ability to pro-- .

create a healthy child. :

Finally, appropriate follow-up medical ex-
aminations or consultations may also be
provided for employees who have been tem-
porarily removed from exposure under the
medical removal protection provisions of
the standard. (See Part IX, below.)

The standard specifies the minimum con-
tent of pre-assignment and annual medical
examinations. The content of other types of
medical examinations and consultations is
left up to the sound discretion of the exam-
ining physician. Pre-assignment and annual
medical examinations must include (1) a de-
talled work history and medical history, (2)
a thorough physical examination, and (3) 8
series of laboratory tests designed to check
your blood chemistry and your kidney func-
tion. In addition, at any time upon your re-
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2 .zoaratory evaluation of male fertil-
-z =—ade (microscopic examination
«r== 3ample), or a pregnancy test will

-

in any of the medical proce-
- 2333, ete. which your employer is re-
= 0 =ake avallable to you. Medical
-+ Tznce can, however, play a very im-
pec===: Tole in protecting your health. You
pess sorgly encouraged, therefore, to par-
-w& {n a meaningful fashion. The stand-

ar= coriains a multiple physician review
~-2=jgm which would give you a chance
to ==27¢ a physician of your choice directly

—~=ate in the medical surveillance pro-

—_ I you were dissatisfled with an exam-
ira=zz by a physician chosen by your em-
picT4T. you could select a second physician
to scoduct an independent analysis. The
tz= Zoctors would attempt to resolve any
&*srances of opinion, and select a third
pkr==an to resolve any firm dispute. This
p=—sie physician review mechanism, how-
ever. =as been temporarily delayed by the
Caz ¢ Appeals. As a result, generally your
ex=z_orer will choose the physician who con-
duczs medical surveillance under the lead
sta~Sard—unless you and your employer
ea= agree on the choice of a physician or
pkr=icians. Some companies and unions

7¢ azreed in advance, for example, to use
cer.zin independent medical laboratories or
parels of physicians. Any of these arrange-
mects are acceptable so long as required
medical surveillance is made available to
wOrKers. :

Tte standard requires your employer to
provide certain information to a physician
to 2!d in his or her examinat{on of you. This
information includes (1) the standard and
its appendices, (2) a description of your
duties as they relate to lead exposure, (3)
your exposure level, (4) a description of per-
soril protective equipment you wear, (5)

.pricr blood lead level results, and (6) prior

wTiiléen medical opinions concerning you
that the employer has. After a medical ex-
amizmation or consultation the physiclan
musT prepare a written report which must
coniain (1) the physician’s opinion as to
whether you have any medical condition
which places you at increased risk of materi-

al impairment to health from exposure to

lead, (2) any recommended special protec-
live measures to be provided to you, (3) any
biood lead level determinations, and (4) any
récommended limitation on your use of res-
Pimators. This last element must include a
determination of whether you can wear a
rowered air purifying respirator (PAPR) {f
yeu are found unable to wear a negative
Preéssure respirator.

The medical surveillance program of the
lead standard may at some point in time
seIve to notify certain workers that they

have acquired a disease or other adverse
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- 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 em-
ployers, or other persons. Some states have
laws, including worker compensation laws,
that disallow a worker who learns of a job-
related health impairment to sue, unless the
worker sues within a short perfod of time
after learning of the Impairment. (This
period of time may be a matter of months
or years.) An attorney can be consulted
about these possibilities. It should be
stressed that OSHA is in no way trying to
either encourage or discourage claims or
lawsuits. However, since results of the
standard’s medical surveillance program can
significantly affect the legal remedies of a
worker who has acquired a job-related dis-
ease or Impairment, it is proper for OSHA
to make you aware of this.

‘The medical surveillance section of the
standard also contains provisions dealing
with chelation. Chelatfon i{s the use of cer-
tain drugs (administered in pill form or In-
Jected into the body) to reduce the amount
of lead absorbed {n body tissues. Experience
accumulated by the medical and scientific
communities has largely confirmed the ef-
fectiveness of this type of therapy for the
treatment of very severe lead poisoning. On
the other hand, it has also been established
that there can be a long list of extremely
harmful side effects assoclated with the use
of chelating agents. The medical community
has balanced the advantages and disadvan-

_tages resulting from the use of chelating

agents in various circumstances and has es-
tablished when the use of these agents is ac-
ceptable. The standard includes these ac-
cepted limitations due to a history of abuse
of chelation therapy by some lead compa-
nies. The most widely used chelating agents
are calcium disodium EDTA, (Ca Na,
EDTA), Calcium Disodium Versenate (Ver-
senate), and d-penicillamine (pencillamine
or Cupramine).

The standard prohibits “prophylactic che-
lation” of any employee by any person the
employer retains, supervises or controls.
“Prophylactic chelation” is the routine use
of chelating or similarly acting drugs to pre-
vent elevated blood levels in workers who
are occupationally exposed to lead, or the
use of these drugs to routinely lower blood
lead levels to predesignated concentrations
belleved to be ‘safe’. It should be empha-
sized that where an employer takes a
worker who has no symptoms of lead pol-
soning and has chelation carried out by a
physician (either inside or outside of a hos-
pital) solely to reduce the worker’s blood
lead level, that will generally be considered
prophylactic chelation. The use of a hospi-
tal and a physician does not mean that pro-
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phylactic chelation is not being performed.
Routine chelation to prevent increased or
reduce current blood lead levels is unaccept-
able whatever the setting.

The standard allows the use of “therapeu-
tic” or “diagnostic” chelation i{f adminis.
tered under the supervision of a licensed
physician in a clinical setting with thorough
and appropriate medical monitoring. Thera-
peutic chelation responds to severe lead pol-
soning where there are marked symptoms.
Diagnostic chelation involved giving a pa-
tient a dose of the drug then collecting all
urine excreted for some period of time as an
aid to the diagnosis of lead poisoning.

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

IX. MEDICAL REMOVAL PROTECTION—PARAGRAPH
(K)

Excessive lead absorption subjects you to
increased risk of disease. Medical removal
protection (MRP) is a means of protecting
you when, for whatever reasons, other
methods, such as engineering controls, work
practices, and resplrators, have failed to

29 CFR Ch. XVIil (7-1-87 Edition)

provide the protection you need. MRP {n.
volves the temproary removal of a worker
from his or her regular job to a place of sig-
nificantly lower exposure without any loss
of earnings, seniority, or other employment
rights or benefits. The purpose of this pro-
gram is to cease further lead absorption and
allow your body to naturally excrete lead
which has previously been absorbed. Tem-
porary medical removal can result from an
elevated blood lead leve), or &2 medical opin-
ion. Up to 18 months of protection is provid-
ed as a result of either form of removal. The
vast majority of removed workers, however,
will return to their former jobs long before
this eighteen month period expires. The
standard contains specfal provisions to deal

" with the extraordinary but possible case

where a longterm worker’s blood lead level
does not adequately decline during eighteen
months of removal.

During the first year of the standard, if
your blood lead level is 80 ug/100g or above
you must be removed from any exposure
where your air lead level without a respira-
tor would be 100 ug/m?* or above. If you are
removed from your normal job you may not
be returned until your blood lead level de-
clines to at least 60 pg/100g. These criteria
for removal and return will change accord-

Ingto the following schedule:

-1 Removal biood fead (j:g/100 Retumn blood lead
. 3 Ak lead (ug/m? (:9/100 §)
After Mar. 1, 1980 70 and above, | 50 and above............| At or below 50.

After Mar, 1, 1981
After Mar, 1, 1983

six months.

60 and abOVe....ccvcsessiemsarsens] 30 ANE BDOVE ccorneeueenene...| Al OF below 40.
50 and above averaged over

30 and above ..eee...| Do.

You may also be removed from exposure

even if your blood lead levels are below -

these criteria if a final medical determina-
tion Indicates that you temporarily need re-
duced lead exposure for medical reasons. If
the physician who is Implementing your em-
ployers medical program makes a final writ-

- ten opinion recommending your removal or

other special protective measures, your em-
ployer must implement the physician’s rec-
ommendation. If you are removed in this
manner, you may only be returned when
t&he doctor indicates that it Is safe for you to

o s0.

The standard does not give specific in-
structions dealing with what an employer
must do with a2 removed worker. Your job
assignment upon removal is a matter for
you, your employer and your union (if any)
to work out consistent with existing proce-
dures for job assignments. Each removal
must be accomplished in a manner consist-
ent with existing collective bargaining rela-
tionships. Your employer is given broad dis-

cretion to implement temporary removals so
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long as no attempt is made to override exist-
ing =agreements. Similarly, a removed
worker Is provided no right to veto an em-
ployer’s choice which satisfies the standard.

In most cases, employers will likely trans-
fer removed employees to other jobs with
sufficiently low lead exposure., Alternative-
ly, a worker's hours may be reduced so that
the time weighted average exposure is re-
duced, or he or she may be temporarily lald
off if no other alternative is feasible.

In all of these situation, MRP benefits
must be provided during the period of re
moval—l.e., you continue to receive the

same earnings, seniority, and other rightS

and benefits you would have had if you had

not been removed. Earnings includes mort ¢
than just your base wage; it includes oVers 3

and %
rned

time, shift differentials, incentives.
other compensation you would have ef!

if you had not been removed. During th¢ -

period of removal you must also be prov} 0
with appropriate follow-up medical surt r
lance. If you were removed because ¥oU
blood lead level was too high, you mus!
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long as no attempt is made to override exist-

ing agreements, Similarly, a removed§
. worker Is provided no right to veto an em-

ployer’s cholce which satistles the standard.

In most casea, employers will likely trans.
fer removed ¢mployees to other jobs with
sufficlently low lead exposure. Alternative-¥
ly, a worker's hours may be reduced so that ¢
the time welghtcd average exposure Is re.%

- duced, or he or she may be temporarily laid ]
off if no other niternative Is feasible.

In all of these situation, MRP benefits
must be provhiled during the period of re-
moval—i.e., you continue to receive the?y
same earningn, scnlority, and other rlght.sf
and benefits you would have had if you had
not been remaved. Earnings includes more
than just your base wage; it includes over- }
time, shift differentials, incentives, and
other compensntion you would have earned b
if you had nul been removed. During the !
period of removal you must also be provided
with approprinte follow-up medical surveil-
lance. If you were removed because your :
blood lead leved was too high, you must be
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provided with a monthly blood test. If a
medical opinion caused your removal, you
must be provided medical tests or examina-
tions that the doctor believes to be appro-
priate. If you do not participate in this
follow up medical surveillance, you may lose
your eligibility for MRP benefits.

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

If you are removed under MRP and you
are also ellgible for worker compensation or
other compensation for lost wages, your em-
ployer’'s MRP benefits obligation is reduced
by the amount that you acfually recelve
from these other sources. This is also true if
you obtain other employment during the
time you are lald off with MRP benefits.

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

X. EMPLOYEE INFORMATION AND TRAINING—
PARAGRAPH (1)

Your employer is required to provide an
information and training program for all
employees exposed to lead above the action
level or who may suffer skin or eye irrita-
tion from lead. This program must inform
these employees of the specific hazards as-
sociated with their work environment, pro-
tective measures which can be taken, the
danger of lead to their bodies (including
their reproductive systems), and their rights
under the standard. In addition your em-
ployer must make readily available to all
employees, including those exposed below
the action level, a copy of the standard and
its appendices and must distribute to all em-
ployees any materials provided to the em-
ployer by the Occupational Safety and
Health Administration (OSHA).

Your employer is required to complete
this training program for all employees by
August 28, 1979. After this date, all new em-
ployees must be trained prior to initial as-
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signment to areas where there is a possibili-
ty of exposure over the action level.

This training program must also be pro-
vided at least annually thereafter.

XI. SIGNS—PARAGRAPH (M)

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

WARNING
LEAD WORK AREA
NO SMOKING OR EATING

This requirement, however, has been

stayed by the Court of Appeals.

X1I. RECORDKEEPING—PARAGRAPH (N)

Your employer is required to keep all
records of exposure monitoring for alrborne
lead. These records must include the name
and job classification of employees meas-
ured, details of the sampling and analytic
techniques, the results of this sampling, and
the type of respiratory protection being
worn by the person sampled. Your employer
is also required to keep all records of biolog-
ical monitoring and medical examination re-
sults. These must include the names of the
employees, the physician’s written opinion,
and a copy of the results of the examina.
tion. All of the above kinds of records must
be kept for 40 years, or for at least 20 years
after your -termination of employment,
whichever is longer. .

Recordkeeping s also required if you are
temporarily removed from your job under
the medical removal protection program.
This record must include your name and
social security number, the date of your re-
moval and return, how the removal was or is
being accomplished, and whether or not the

.reason for the removal was an elevated

blood lead level. Your employer is required
to keep each medical removal record only
for as long as the duration of an employee's
employment.

The standard requires that {f you request
to see or copy environmental monitoring,
blood lead level monitoring, or medical re-
moval records, they must be made available
to you or to a representative that you au-
thorize. Your union also has access to these
records. Medical records other than PbB’s
must also be provided upon request to you,
to your physiclan or to any other person
whom you may specifically designate. Your
union does not have access to your personal
medical records unless you authorize their
access,
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XIII. OBSERVATIONS OF MONITORING—
PARAGRAPH (0)

When air monitoring for lead s per-
formed at your workplace as required by
this standard, your employer must allow
you or someone you designate to act as an
observer of the monitoring. Observers are

_entitled to an explanation of the measure-

ment procedure, and to record the results
obtained. Since results will not normally be
available at the time of the monitoring, ob-
servers are entitled to record or receive the
results of the monitoring when returned by
the laboratory. Your employer is required
to provide the observer with any personal
protective devices required to be wom by
employees working in the area that is being
monitored. The employer must require the
observer to wear all such equipment and to
comply with all other applicable safety and
health procedures.

X1V, EFFECTIVE DATE—PARAGRAPH (P)

The standard’s effective data is March 1,
1979, and employer obligations under the
standard begin to come into effect as of that
date.

XV. FOR ADDITIONAL INFORMATION

A. Coples of the Standard and explanato-
ry materials can be obtalned free of charge
by calling or writing the OSHA Office of
Publications, Room S-1212, United States
Department of Labor, Washington, D.C.
20210: Telephone (202) 523-6138. The fol-
lowing publications are available:

1. The standard and summary of the
statement of reasons (preamble), FEDERAL
REGISTER, Volume 43, pp. 52952-53014, No-
vember 14, 1978.

2. The full statement of reasons (pream-
ble) FeperaL REGISTER, vol. 43, pp. 54354-
54509, November 21, 1978.

3. Partial Administrative Stay and Correc-
tions to the standard, (44 FR 5446-5448)
January 26, 1979,

4, Notice of the Partial Judicial Stay (44
FR 14554-14555) March 13, 1979.

5. Corrections to the preamble, FEDERAL
{u:cxsm. vol. 44, pp. 20680-20681, April 6,

979. .

6. Additional correction to the preamble
concerning the construction industry, Fep-
ERAL REGISTER, Vol. 44, p. 50338, August 28,
1979.

9. Appendices to the standard (Appendices
A, B, C), FepErRAL REGISTER, Vol. 44, Dpp.
60980-60995, October 23, 1979. .

8. Corrections to appendices, FEDERAL REG-
ISTER, Vol. 44, 68828, November 30, 1979.

8. Revisfon to the standard and additional
appendices (Appendices D and E), FEDERAL
REGISTER, Vol. 47, pp. 51117-51119, Novem-
ber 12, 1982.

B. Additional information about the
standard, its enforcement, and your employ-

29 CFR Ch. XVII (7-1-87 Edition)

er's compliance can be obtained from the
nearest OSHA Area Office listed in your
telephone directory under United States
Government/Department of Labor,

APPENDIX C TO SECTION 1910.1025—MEDICAL
SURVEILLANCE GUIDELINES

INTRODUCTION

The primary purpose of the Occupational
Safety and Health Act of 1970 Is to assure,
so far as possible, safe and healthful! work-
ing conditions for every working man and
woman. The occupational health standard
for inorganic lead! was promulgated to pro-
tect workers exposed to inorganic lead In-
cluding metallic lead, all inorganic lead com-
pounds and organic lead soaps.

Under this final standard in effect as of
March 1, 1979, occupational exposure to in-
organic lead is to be limited to 50 pg/m? (mi-
crograms per cubic meter) based on an 8
hour time-weighted average (TWA). This
level of exposure eventually must be
achieved through a combination of engi-
neering, work practice and other adminis-
trative controls. Perlods of time ranging
from 1 to 10 years are provided for different
industries to implement these controls. The
schedule which Is based on individual {ndus-
try considerations is given in Table 1. Until
these controls are In place, respirators must
be used to meet the 50 pug/m?® exposure
limit. )

The standard also provides for a program
of biological monitoring and medical surveil-
lance for all employees exposed to levels of
inorganic lead above the action level of 30
pg/m?® (TWA) for more than 30 days per
year.

The purpose of this document is to outline
the medical surveillance provisions of the
standard for inorganic lead, and to provide
further information to the physician re-
garding the examination and evaluation of
workers exposed to inorganic lead.

Section 1 provides a detailed description
of the monitoring procedure including the
required frequency of blood testing for ex-
posed workers, provisions for medical re-
moval protection (MRP), the recommended
right of the employee to a second medical
opinion, and notification and recordkeeping
requirements of the employer. A discussion
of the requirements for respirator use and
respirator monitoring and OSHA's position
on prophylactic chelation therapy are also
included in this section.

-Section 2 discusses the toxic effects and
clinical manifestations of lead poisoning and

'The term fnorganic lead used throughout
the medical surveillance appendices Is
meant to be synonymous with the definition
of lead set forth in the standard.
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effects of lead intoxication on e
pathways in heme synthesis. The
effects on both male and female re
tive capacity and on the fetus are
cussed. "

Section 3 outlines the recommend
cal evaluation of the worker expose
organic lead including details of the
history, physical examination, and
mended laboratory tests, which are b

Permissible airbomne lead levels by industry (ug

3. Lead-acid battery manuf. it
4. N foundries

5. Lead pig manuf ing
6. All other indt

1 Airbore levels to ba achieved without refiance
and other administrative controis. While these con
exposure Simit.

. L MEDICAL SURVEILLANCE AND MONITOR

QUIREMENTS FOR WORKERS EXPOSED
ORCANIC LEAD

Under the occupational health st
for inorganic lead, a program of bi
monitoring and medical surveillance
made available to all employees exp
lead above the action Jevel of 30 pg/
for more than 30 days each year. *
gram consists of perlodic blood .
and medical evaluation to be perfo
& schedule which is defined by previ
oratory results, worker complaints
cerns, and the clinical assessment of
amining physician,

Under this program, the blood le
of all employees who are exposed
above the action level of 30 ug/m?
determined at least every six mont
frequency is increased to every two
for employees whose last blood lea
was between 40 ug/100 g whole blo
the level requiring employee medical
al to be discussed below. For employe
are removed from exposure to lead
an elevated blood lead, &8 new bloo
level must be measured monthly. A
toporphyrin (ZPP) measurement is st
recommended on each occasion that
lead level measurement is made. ZPP
toring is one of several requirements
standard that has been temporarily
by pending litigation over the lead s
Unless otherwise noted in this docum
pProvisions of the standard pertain
medical surveillance and medical r
Protection are currently in effect.
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INTRODUCTION

At the present time there is no OSHA standard for heat stress and yet
the effects are sources of occupational illnesses. For this reason it was
felt that a position paper was needed to clarify the documented effects and
explain different methodologies that can be used for the recognition of
this stressor.

, It is anticipated that eventually there will be a standard for heat
stress, The readers of this paper should discern, however, that the control
of heat stress can be achieved in several ways and quite often with minimal
financial expenditures.

Specifically, this paper was prepared to outline the major effects of
heat stress and to delineate the methodology chosen by the Morth Carolina
Department of Labor for measurement of heat stress. Further assistance in
assessing stress from hot environments can be obtained through the OSHA
Division of the Department of Labor,

Albert Weaver
July, 1977
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THE PROBLEM -- AN HISTORIC EXAMPLE
AND CURRENT COMTROL EFFORTS

The classic Black Hole of Cajcutta is more than a figufe of speech.
History buffs will recall that in 1773, 146 British prisoners were crammed
into a room 23 meters square (about 16 feet by 15 feet). After one night

only 23 remained alive. Contrary to popular belief, death iikely resulted
from heat stress and not from suffocation. (4) _

Although there are no Black Holes in North Carolina, there are, in all
1ikeljhood, industrial sites in the state where heat stress may prove to
be excessive. NIOSH has recommended a set of standards (13) to the United
States Department of Labor in the first formal step toward coping with the
problem on a national scale.

The key to successful monitoring is the selection and application of
the best possible techniques of measurement. This publication is the North - -
Caro}ing Department of Labor's first step in preparing to propose its own
standard. :

THERMOREGULATION

To achieve a condition of near total comfort, the thermal load on body -/
mechanisms must be zero or at least tolerable., In conditions which any in--
dividual would consider uncomfortable, the body's. effector mechanisms will
cause changes in the mean skin temperature and the sweat secretion in order
to maintain the body's heat balance. Physiological strain (upon body mech-
anisms) can thus be expressed by thermal load for a given activity level.

In mathematical terms, Fanger (4) indicates this expression is

Y=F (L, %bu) where

Y is  mean thermal rate
L is thermal load

H dis_ internal heat production

ADU is body surface area

Modifications in behavior (where and when possible) serve to thermo- .
regulate body mechanisms, the failure or curtailment of which might otherwise
cause heat stress, These include proper preparation for a given task (se-
Tection process and acclimatization), administrative controls (rest and/or
avoidance of hazard), judicious replacement of lost vital chemicals (water

- and sa]t)S engineering controls, and proper protection (clothing and other

shielding
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Thermoregulation breaks down when environmental conditions are severe.
Thus, a prescriptive zone (cooler than "excessive" or severe level) is defined
and used as the criterion for setting 1imits in industrial work,

THE PRINICIPAL FACTOR

Heat stress and ensuing illnesses normally occur when the temperature of
the air around the body equals or exceeds that of the body itself and the '
body's built-in cooling systems (circulatory and perspiratory) are unable to
compensate adequately or dissipate the excessive heat. Although numerous
variables contribute to the problem, body temperature variation and its control
(or lack of) is the key element.

For purposes of delineating contributors to body temperature the core and
the shell or periphery are defined. In anatomical terms, the core has no
particular location but rather is a concept with temperature measured at
various internal but accessible sites [oral, rectal or by an ingested trans--
mitter (7)]. Core temperatures determined by whatever method (direct reading
or telemetry) are relatively independent of external factors over a broad
range of environments but are related to rate of working or activity. In his
classic work of 1938, Nielsen suggested that "a very efficient and sensitive
mechanism controls the core temperature and that the setting of this thermo-
stat depends on the rate of working". (7) -

The shell (1imbs and periphery) is composed of superficial tissues and
its temperature has much wider variation than the core. The two are in-
herently inseparable and mutually dependent since changes in blood flow alters
the conductance between the core and the shell and heat is lost from the skin
surface through sweating. (7)

A practical upper 1imit for core temperature has been' proposed by NIOSH
in its recommendations for a heat stress standard.. "The worker's deep body
temperature should not be permitted to exceed 39 degrees C (100.4 degrees F)."
(13) This level is coincident with a World Health Organization recom-
mendation in 1967 and the basic precept of the Belding and Hatch Heat Stress
Index that deep body temperature not increase by more than one degree C. (1)
The significance of the 39 degrees C cutoff point is that the prescriptive
zone is exceeded and the subject is in a zone where a relatively small
increase of environmental heat will substantially increase deep body tem-
perature Fort“na§e1y, a_knowledge of the core temperature for any given
subject 1s nefther necessary (requiréd by any proposed standard) nor-
feasible (no socially acceptable method of field measurement).

HEAT BALANCE

The various heat regulatory mechanisms of the body work to maintain a
uniform core temperature and do so by assuring a loss-gain balance between

the key factors. Generally, this relationship includes all or most of the
following items. (7)



(1) M-W=E+C+ K+ R+ S where

M-W 1dis rate of productivity of body heat

M is rate of metabolic energy production
W is rate of external working
E is rate of heat loss through moisture

evaporation on the skin

is rate of gain or loss _through convection

C

K is rate of gain or loss through conduction
R is rate of gain or loss through radiation
S

is rate of heat storage in tissues

Units for the above quantities are normally Kilo calories or BTU's per
hour, In some balance analyses, surface areas (dependent on body weight and
height) are included. Metabolic energy production (M) is the result of action
of all processes active in the creation or destruction of protoplasm. It is
a chemical. change in all Tliving cells which provides the energy for vital

processes. .Typical work valués may vary from 360 BTU/hour (sitting at ease)
to 2600 BTU/hour (heavy, rapid 1ifting).

The factors on the right side of the equation (1) are the basic physical
processes which contribute to heat passage ?from places of higher to places of
lower temperature). Conduction occurs when heat passes through solids

or fluids not {n motion; convection occurs when heat passes via a moving fluid
(gas or 1iquid); radiation occurs as heat crosses a gap between surfaces (no
medfum necessary). Heat is lost by evaporation as a change of state {water

to vapor ) occurring without a direct temperature change. Some heat is stored
in tissues during metabolic energy production. -

In stating the balance of heat in a simplified form
(2) M=E+C+R

it is conceded that heat generated within the body (by external activity or to
overcome an absence of heat, i.e. "cold") must equate to the sum of losses
due only to evaporation, convection and radiation with the all other

factors being relatively insignificant. The physical and measurable quan-
tities necessary to determine the amount of heat exchanged by a human body
with its environment are air temperature, velocity, moisture content, and
radiant temperature.

When core temperatures remain within the range of 99,4 degrees F to
100.4 degrees F (1imits necessary to avoid heat disorders), a balance is
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achieved and all regulatory systems are functioning adequately. An increase
in M causes core temperatures to rise and the body mechanisms bring about
subsequent increases in heat loss. '

The actual mechanics of the body's efforts to maintain a heat balance are
twofold: (1) core heat is carried to the surface (skin) and beyond by addi-
tional flow of blood through dilated vessels and (2) increased acttvity of
sweat glands helps cool skin as sweat evaporates to a 1imiting rate of 2400
BTU/hour which represents a loss of one 1iter of perspiration per hour (capa- .
city for an average acclimatized male to sweat for eight hdursg. (6)

HEAT ILLNESSES AND PREVENTION

Physical disorders attributable to excessive exposure to heat are numerous
but can be placed in five etiologic categories: .

1. Thermoregu1atory'fa11ure
Heat stroke and heat hyperpyrexia

... .. 2. Orthostatic hypotension
- < .. -.r - Heat syncope

';,;1' ;j ““é. Salt and water imbalance o
o Lo Heat exhaustion and heat cramps

.. 4, Behavioral disorder
' Heat fatique

5. Skin disorders and sweat gland injury
Heat rash and anhidrate heat exhaustion

. Of.the above afflictions, the most common appear tb be heat stroke,
heat exhaustion and heat cramps. (12)

. Heat Stroke is a response to heat characterized by extremely high body
temperatures and upsetting or failure of the sweating mechanism. It is an
immedjate, 1ife-threatening emergency for which medical care is urgently
needed. Specific indicators are extremely high body temperature (106 degrees
F or aboveg; hot, red, dry skin; rapid and strong pulse; and possible loss of

- consciousness by victim, Steps should be taken to immediately cool the victim

by any or all of several means -- removal of clothing, sponging with water or
alcohol, cold packs, submersion in tub of cold water. Stimulants are withheld.

Heat Exhaustion is a response characterized by fatigue, weakness, and
collapse due to intake of water inadequate to compensate for fluids lost
through sweating, Specific indicators are nearly normal body temperature;
pale, clammy skin; profuse perspiration; weakness, headaches, nausea (pos-
sible vomiting); and dizziness and possible fainting., The victim should be
made to 1ie down with feet elevated, given salt water and cooled.



Heat Cramps involve muscular pains and spasms due largely to loss of
salt from the body in sweating or to inadequate intake of salt. Leg and abdo-
minal muscles are likely affected first., Pressure or massage will relieve

spasm.

Salt water should be given for an hour,

Observable environmental and biological factors of significance to_the
safety and health officers or industrial managers include the following: (13)

Heat Stroke
Lack of acclimatization and lack of physical fitness

Sustained exertion under environmental heat

Individual susceptibility, pre-existing and chronic
ailments

Drug use and abuse

Heat ‘Exhaustion

Lack of acclimatization and physical fitness

"Lack of indoctrination in hot weather hygiene

Failure to replace salt and/or water lost in sweat
Hork pauses insufficient in frequency and duration
Improper clothing (excessive or inadequate)
Pre-existing physical conditions

Heat Cramps

O —

Heavy sweating and ingestion of water without
replacing lost salt

The aboVe disorders can be prevented through an understanding of the bio-
mechanics involved and proper attention to environmental measures. (13) These

include:

1.
2.

Initial personnel screening and periodic health evaluation.

Acclimatization; that is, a gradual increase in physica1
activity-in the heat during the first four to ten days
on the job.

Properly spaced intervals for rest in cooler recovery areas.
(Add additional workers if pace is set by job.) Encourage
workers to self-l1imit exposure.

Ensuring an ample and easily available (within 200 feet) supply
of drinking water -- up to two gallons per person per eight hour
shift.,

Judicious use of supplemental salt during accTimatization and
adequate salt and potassium intake at meal time.

Avoidance of indiscriminate intake of salt and resulting po-
tassium depletion. Recommendations vary from 1 teaspoon per 1
quart (AMA§ to 1 teaspoon per 10 quarts (Industrial Hygiene
Foundation) in drinking water, (5)



7. Restful sleep in quarters cooled mechanically or by natural
ventilation.

8. Proper clothing, including protective aquipment if needed.

9. Engineering control of heat stress at hot work locations.
See Table 5. (13)

10. Indoctrination of supervisors and workers in hot weather
hygiene.

11. Distribution of work load over entire work day and scheduling
of hottest jobs in coolest part of work shift when possible.

CLIMATIC FACTORS

If the thermal environment occupied by a given individual is to be con-
trolled or modified, the key factors mentioned earlier (air temperature,

velocity, moisture content, and radiant temperature) must be maintained or
altered accordingly. ‘

The free air or dry bulb temperature away from the body will differ
from that on or of the body. Heat exchange by convection and radiation is
directly dependent on this difference. If air temperature exceeds body tem-
perature, ;the body will tend to gain heat.

Radiant temperature differences cause heat to be transmitted
across a gap or space (by electromagnétic waves) and are determined from
measurements of air temperature, velocity and globe temperature. The globe
is normally a hollow six inch sphere with a blackened outside surface and a
thermometer inserted to its center. (The copper floats used in water system
shut-off valves are satisfactory and practical.) The recorded temperature
results from radiant heat absorbed by the globe and the convective heat.

Humidity 1s a measure of the air's moisture content. The more commonly
used "relatively humidity" is a ratio of the actual moisture content of the
air (prevailing partial vapor pressure) and the total moisture that the air
could hold (saturated water vapor pressure). A psychrometric chart yields
humidity when free air temperature (dry bulb) and wet bulb temperaturs are
known, The latter {s determined by placing a fabric sleeve over the bulb
of the thermometer which is then soaked in water. When humidity is high,
evaporation cannot occur as efficiently (heat loss is curtailed) and in the
Timiting case of wet skin (100 percent humidity) evaporation ceases or is
annulled by an equal amount of.condensation. ’

The movement of air, whether natural or forced, in an environment and
over and around the subject contributes to heat control by dissipating con-
vective heat from the body and improving evaporation rates. Air velocity is
determined by a thermoanemometer (e.g. Alnor or Willson) which measures air
motion by the rate of cooling of a hot wire (heated thermocouple) at the tip
of a probe, (14) These instruments have the advantages of a relatively high



0. -

-~

"

- . - - '

sensitivity and are non-directional. Velometer measurements (uni-directional)
are normally not satisfactory except to determine air supplied to the worker
by fans or ducts. Recordable air velocities range from 20 to 1,000 feet per
minute. : - -

In addition to the typical test set-up shown in Figure 1, NIOSH has ex-
amined various portable heat stress monitors (11) including the packaging of
most of the necessary instrumentation into a hard hat. The remaining sensors
and auxiliary equipment (batteries, telemetry units, etc.) would then have to
be included on the subject's belt, :

THERMAL INDICES

0f the myriad factors contributing to heat exchange between the human skin
and environment, it would be both convenient and expedient if those ot any
real significance could be conclusively identified and integrated into a
single quantity. The prime advantage would be that of allowing a memntngful
comparison of the effects of different environments, work rates, and clothing.

_The basic problem of heat identification and control is a relatively
simple one -- of stress and strain. It is unlike the classic verification of
Hooke's Law in which one applies a stress to a spring which induces a strain.
The elasticity properties of the material in question are then used to compare
the theoretical change in spring length with that measured. The matter of ap-
plying stress (in this case, heat) to a human subject and measuring the phys- :
ical ?and emotional) strain is far more complex since the stress cannot be con-
fined to environmental terms and the resulting induced strain is not a pure
consequence of the stress and personal physiology.

If the various components in a thermal stress-strain relationship could
be reduced to a simple quantity, it is doubtful that such an integration of
factors would apply to various subjects and varying work rates. Although
Kerslake (7) concludes that in principle such a solution is possible, it is
jmpractical to expect to find a simple means of combining the subject's physi-
ological characteristics with the environment's physical factors. When any or
all of these factors vary extensively, it would be expected that a trade-off
of accuracy and reliability against restricting application of a given index
to a relatively narrow group of subjects would be necessary.

The following 1s a brief review (5), £7) of the more important heat stress
indices in current use, including a cursory evaluation of each based on known
strengths and limitations. '

BIO-PHYSICAL INDICES (based on heat exchange ana]ysis)
1. Belding and Hatch Heat Stress Index (HSI)

Since this method will 1ikely become the basis, with some modifi-"
cations, for North Carolina's proposed heat stress standard, it will
be discussed more fully in a subsequent section. The basic quantities,
rate of evaporative heat loss needed to maintain heat balance and max-

imum evaporative capacity, are estimated. Their ratio is the heat stress
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index. Calculations are independent of subject responses and aré ‘based
on cons%ant skin temperature (35 degrees C) and body surface area

(1.86 m¢). With these restrictions and exclusion of respiratory heat
exchange, the HSI can be found from five nomographs-(Table:3).

Although intended for industrial application, original measurements
were made on nude subjects. Originally Belding and Hatch did not
consider the introduction of a layer of clothing to be a serious
deviation. Later Belding et al. concurred with McKarns and Brief
(8) that values for the contributions of radiation and convection
would "probably be 30 to 40 percent greater if the men were nude.”
Modified nomographs (see Figure 3) account for clothing.

Givone's Index of Thermal Stress (ITS)

This method first predicted the sweat rate required for thermal
equilibrium in subjects wearing summer clothing but later included

- subjects with other coverings and allowed for solar radiation. The .-

same basic quantities used in HSI are estimated and from the ratio..
of required to maximum energies, a sweating efficiency is found. The
ITS is the sweat rate required for thermal equilibrium. Again, skin
temperature is assumed constant and the author provides a method that
is "simple and workable by an astute blending of theory and empir-
jcism". Kerslake considers the ITS to be "better" than the other

- rationally-based methods (HSI) in that although it is more complicaféd,
- - this disadvantage is offset by its more logical statement of heat ;.
w1 stress., . o

Its equivalence predictions check better (than HSI) with both theo-
retical expectation and practical experience. The ITS can be mod-
ified to accommodate various amounts and types of clothing and to

. allow for variations in subject shape and size.

PHYSIOLOGICAL INDICES (based on responses to known thermal stresses)

1.

McArdle's Predicted Four-Hour Sweat Rate (P4SR)

This method is based on World War II studies of Navy men on four-hour
watches in hot climates for which the subjects were acclimatized to
moderate work; The actual stress index is the total sweat lost during
the four-hour exposure by persons wearing either shorts or overalls.

A nomogram devised by trial and error yields a basic sweat rate which
can then be modified according to limited categories of work activity
(7) and clothing configurations, It is necessary to measure the
basic quantities of globe temperature, wet and dry bulb temperatures,
air velocity and estimate a metabolic rate.

Wet Bulb Glohe Temperature Index (WBGT)

Using a simple weighing of only wet bulb and globe temperature
readings

(1) VBGT = 0.7Twb +0.3Tq (indoors)
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Yaglou and Minard devised perhaps the most readily obtainable index.
The method was intended originally for use in open desert conditions
and has, in fact, contributed to a significant decrease in heat dis-
orders at military training bases such as the Marine Corps. Recruit
Depot at Parris Island, South Carolina. Its use is generally re-
tricted and appropriate to those conditions for which heat stress
reaches a critical level. Its virtues include simplicity and the
option of direct readings through rugged, portable, electronic
equipment,

When the VIBGT is applied in the outdoors, equation (1) is altered to -
include an air (dry bulb) temperature component

(2) WBGT = 0.7T,p +'0.2Tg +.0.1T,

with the latter factor accounting for solar radiation. An overall. -
value is calculated on a time-weighted average basis for relatively -

"- continuous exposure, If exposure is not continuous (less than 15

minutes duration at a time) then a two-hour time-weighted average
would be used. : .

The recommendations forwarded to the United States Department of =
Labor by NIOSH used the WBGT as the basis for determining heat -
stress with additional restrictions on core temperatures, work ~ .
practices (acclimatization, rest, etc.) and monitoring-record- .~ :*

- keeping. Kerslake concludes that "something very 1ike the WBGT :. -

might well be the ideal" (heat stress index). More recently, -
Brown and Dunn have suggested that the WBGT become the basis for . -
an international standard on thermal stress. (3)

SUBJECTIVE INDICES (based on quantitative grading of comfort)
1.

Effective Temperature of Yaglou (ET)

The method is based on instantaneous impressions of subjects moving
back and forth from one conditioned room to another. The ET is that
of still, saturated air which would correspond to an equivalent sen-
sation. Only wet and dry bulb temperatures are needed to use a nomo-
gram, Numerous modifications have been proposed since the original
scale, The ET would coincide with the WBGT only in still air. It
has received widespread use in steady state applications since the
1920's and may not readily Tose favor among those who understand it
but are not physiologically oriented. Although based on initial
impressions which do not hold after prolonged exposure, it is the
basis for the WBGT and thus aids in identifying those most seriously
affected by heat stress.

Equivalences En Séjour (ES) of Missenard

To circumvent the shortcomings of immediate personal perceptions
of the differences between environments (ET), the ES was devised to
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yield 1mprgssions shortly after transfer or after at least half an
hour (en sejour), Nomograms for either clothed or nude subjects are
entered at a given air velocity to yield an ES directly which is that
for an environment of still, saturated air produging an equivalent
sensation. The ES appears to be superior to the more time-honored ET
for steady state sensation.

NORTH CAROLINA ADOPTED METHODOLOGY ‘

After evaluating the various means of realistically determining heat
stress, the North Carolina Department of Labor has elected to employ, at
least in the initial data-gathering phase, the method devised by Belding and
Hatch (1) as modified by McKarns and Brief. (8) This technique for relating
a worker's physiological steess to his immediate working environment was first
proposed in 1955 as a revision of the effactive temperature index while

Belding and Hatch were members of the faculty at the University of Pittsburgh.

Basically, the index is a ratio (a/8) (multiplied by 100) where (a) is
the evaporation of that amount of sweat required (evaporation required) for
a man to maintain body temperature within the normal range and (8) is that
amount of sweat that can be evaporated into, or accepted by, the particular
climate (maximum evaporative capacity) in which he is working or living. (6)
The "man" in question is a "standard man" defined in Fundamentals of Industrial
Hygiene as "a theoretical physically fit man of standard (average) height,
weigﬁt, dimensions, and other parameters . . ., (9) MNormal sweating capacity
is implicit since thermal equilibrium can be maintained only through the
cooling effect of sweating.

As many as 15 variables contribute to heat stress, but fortunately for
the evaluator, these can be reduced to five quantities. Four are determined
by direct readings (wet bulb, dry bulb, globe temperature and air velocity).
The fifth quantitive is a somewhat subjective estimate of expended energy (meta-
bolism) for a variety of activities (Table 1) from Brief and NIOSH (13), that
of ACGIH (15), or of Passmore and Durnin (10) in Table 2. The latter quantity

" - could be determined by direct measurements of pulse rate, sweat loss, or oxy-

gen consumption. Such measurements would be impractical in a field situation.

Of the four necessary measurements, three can be taken with a minimal
set-up time (see Figure T for apparatus set-up). Globe temperature, however,
requires an equilibrium period of 20 minutes. Additional requirements for
gathering reliable data include (1) shielding the dry bulb thermometer from .
the sun or other radiant surfaces (while permitting free air movement around
the bulb), (2) placing the thermometers at approximately chest level of the
workers, (3) assuring that the wet bulb wick will be totally absorbent (cap-
j1larity effectiveness) by soaking it overnight prior to use (wash new wicks),
and (4) wetting the wick with distilled water. (15)

10
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The Belding and Hatch method (modified) is relatively easy to use,
rationally-based, and successfully field-tested. Its limitations are admitted
but considered to be fewer in number and less severe than those placed on any
of the other -techniques for arriving at a heat stress index.” N '

The nomograms in Figure 2 are used in the following steps:

" 1. In Chart A find the intersection of the globe temperature with the
air speed and drop a vertical 1ine to the lower horizontal axis.

2. Extend this vertical 1ine to the metabolism value in Chart B. From
this point extend a horizontal 1ine to the right vertical axis.

3. Go now to Chart X and find the intersection of the wet bulb and dry

bu}b temperatures and extend a horizontal 1ine to the right vertical
axis,

4. Continue this line to the appropriate air speed on Chart Y. Raise
*a vertical 1ine from this point to the top horizontal axis.

5. Finally, continue the two 1ines terminated on Charts B and Y until
they intersect on Chart Z. Read this value as the Heat Stress Index.

6. Evaluate this number using Table 3 to determine the extent of strain
(6) in subjective terms.

Deficiencies in the final evaluation may result from the actual sub-

. ject (1) differing from the "standard man" and (2) being clothed (index

developed on nude or semi-nude subjects). The latter potential error can be
reduced and the heat stress index made more realistic for clothed subjects

: by reducing values in Chart A of Figure 2 by 40 percent or by using the re-

visions of McKarns and Bitef (see Figure 3). (6) . A more objective assessment

of the actual problem results from a calculation of the allowable exposure
time (see page 17).

The ease and convenience of use of the Belding and Hatch method should not
be allowed to obscure the fact that neither this method nor any of the others
will predict stress accurately under all conditions and circumstances (con-
sensus of all index authors). (9) Qualitative observations, personal inter-
views, and the evaluator's intuition should not be discounted.

Hithout minimizing the potential hazards involved in excessive exposure
to hot environments, it appears that the natural selection process protects the
majority of workers subject to heat stress. Those who "eannot stand the heat"
seem to quickly Tearn to "stay away from.the fire" or "out of the kitchen"-(or
out of the foundries, steam tunnels, brick factories, or boiler rooms) and
thus, avoid the "Black Holes" of industry.

11
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TABLE 1
- AVERAGE ENERGY EXPENDITURE, M,
WHILE PERFORMING SELECTED ACTIVITIES

Values supplied for 70 kg (154 1b.) man, for most activities,
adjustment for energy cost is proportional to body. weight.

Body Position and Activity M, BTU/hour
Typical Range
SITTING, at ease B 360
1ight hand work(writing, typing) ' 410 s 380-430
moderate hand and am work (drafting, 1ight ’
drill press, light assembly, tailoring) 500 450-550
heavy hand and arm work (nailing, shaping 5 .
stones, filing) y 840 720-960
Tight arm and leg work (driving car on i -
open road, machine sewing) : 670 . . 600-770
moderate arm and leg work (local driving ‘
of truck or bus) : _ 860 . 720-960
STANDING, at ease 2 C 460
moderate arm and trunk work (na111ng.,; ' ' :
filing, ironing} , 890 720-960
heavy arm and trunk work (hand sewing. : .
chiseling) . 1440 - _ 960-1920
WALKING, casual (foreman, 1ectur1ng) -3 S 720 . - - 600-840
moderate arm work (sweeping, stockroom o SR :
work ' -1080 - 960-1200 -

carrying heavy loads or with heavy arm
movements (carrying suitcases, scything,

hand-mowing lawn) - 1680 ' 1440-1920
transferring 35 1b. sheet mater1a1s 2 yds.
at trunk level, 3 times per minute . 890 : .
pushing whee1barrow on level at o 700-1440
2 mph _ ‘ - 770
3 mph . 960
4 mph - 1420
up, 5 degree grade at 3 mph - 2040
-maiiman climbing stairs 2880
down, 5 degree grade at 3 mph 820
JOGGING, Tevel, 4.5 mph , . 1800
RUNNING, Tevel, 7.5 3050
LIFTING, 44 1bs., 10 cyles per min.,
floor to waist 1970
floor to shoulder o 2590
SHOVELING, 18 1b. load 1 yd. with _
1 yd. 1ift, 10 times per min. 1920
HEAVY ACTIVITY AT FAST TO MAXIMUM PACE ’ 2400-4800

13
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TABLE 2
ENERGY EXPENDITURES, M, FOR VARIOUS ACTIVITIES®
ACTIVITY M (BTO/HR) ACTIVITY M (BTU/HR
Typing, electrica1g 270-330 fachine fitting 1000
Typing, mechanical 300-375 Tractor plowing 1000
Lying at ease . 334-360 Grass cutting 1020
Sitting at ease .- 380-395 Hoeing 1045
~|Standing at ease 405-450 Mixing cement 1115
Draftsman 430 Walking on job 1165-1610
Dri1iing, machine 430 Pushing wheelbarrow . 1190-1660
Light assembly work 430 Chiseling wood ‘ 1355
Armature winding 525 Shoveling 1285-2495
Printer 525 Loading mixer 1425
Light machine work 570 Digging trenches -1425-2090
achine wood sawing 570 Gardening, digging 1445
Measuring wood 570 Brush clearing 1450
Medium assembly work 640 Sawing wood 1500-1790
Radjo mechanics 640 Forging A 1520-1595
Driving a car 670 Tending heating furnaces- 1595-3850
Sheet metal worker 715 Working with axe 1640-5730
Shoe manufacturing 715 Drilling wood, hand 1665
Walking, casual 715-925 Scrubbing : 1665
Machinist 740 Cross cutting with bucksaw 1780-2500
Drilling rock 880-2255 Climbing stairs or ladder . 1830-3140
Drilling coal 900-2255 Planing wood 1925-2160
Weeding 905-1855 Tree felling 1950-3020
Bricklaying 950 Trimming felled trees 2070-2760
Timbering 975-2140 Slag removal 2500-3000
Plastering walls 975

aFrom reference 10. Used with permission.

blomen
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ENTER A. Drop vertical line from intercept of
globe temperature with air speed; tlus get
combined radiation and convection heat load.
Extend vertical line to

ENTER B, At intercept with metabolism, draw

horizontal line: obtain total heat Joad in

1

l 140 —————r—— terms of evaporation Trequiréd for heat balance
ENVIRONMENTAL (e req). Extend horizontal line to ENTER C.
. ' '30_ . . . . . -
l - ENTER X, Draw horizontal line fiom intercept
£ of db and wb temperature: obtain vapor pres-
g§'*°r sure gradient between saturated skin at 95 F
« ‘and ambient air. Extend line to
£ 1o} A — EXAMELE : .
3 AIR SPEED ENTER Y. At intercept with air.speed draw
l " oo el ] vertical line: obtain maximm evaporation
H from wet skin at 95 F (E max). Extend line to
_ S |
c . - N L3 -
I ‘ %0 : ENTER Z, Move to intercept with horizontal
' line from C. (If E max exceeds 2400, enter
—te [1 1 e y
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l Figure 2

- Flow Charts for Determining Heat Stress Index.
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TABLE 3
Evaluaticn of Values in Belding and Hatch H.S.T.

Index of Fhysiological and Hygienic Implications of 8-hr.
Heat Stress Exposures to Various Heat Stresses
-20 Mild cold strain. This condition frequently exists in
~10 areas where men recover from exposure to heat.

0 No thermal strain.

410 Mild to moderate heat strain. Where Jjob involves higher

intellectual functions, dexterity, or alertness, subtle
to substantial decrements in performance may be expected.
'In performance of heavy physical work, little decrement
expected unless ability of individuals to perform such
__________ work under no thermal stress is marginal. )
Severe heat strain, involving a threat to health unless
men are physically fite. Break—in period required for

L0 men not previously acclimatized. Some decrement in per-
50 - formance of physical work is to be expected, Medical
60 selection of persomnel desirable because these condi-~

tions are unsuitable for those with cardiovascular or
respiratory impairment or with chronic dermatitis.
These working conditions are also unsuitable for acti-
vities requiring sustained mental effort.

Very severe heat strain. Only a small percentage of
the population may be expected to qualify for this
worke Personnel should be selected (a) by medical ex—
amination, and (b) by trial ocn the job (after acclima-
tizaticn.s Special measures are needed to assure ade—
quate water and salt intake. Amelioration of werking
conditions by any feasible means is highly desirable,
and may be expected to decrease the health hazard
while increasing efficiency on the job. Slight "indis-

- position" which in most jobs would be insufficient to
affect performance may render workers unfit for this
exposure.

883

100 The maximum strain tolerated daily by fit, acclimatiz—
ed young men.
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ALLOWABLE EXPOSURE TIME* - MCKARNS AND BRIEF

Activity (Use of Figure 3) T

Find V on 1ine 1 and connect to t on line 2. Read C on line 33
If t, > 95° F use + side.

Obtain dewpoint from standard psychrOMetr1c chart (Tables 4a and
4b) using t, and t_,

Connect V on 1ine 1 to dewpoint.on line 4. Read E . on Tine 5.

"Connect V on Tine 1 to temperature difference (t -t ) on Tine 6.

Read K on 1ine 7. Go to bottom chart.

Connect K on Tine 7 (bottom chart) to t; on 1ine 8. Read rqd%ant '
wall temperature (t,) on line 9. VR

Project value on 1ine 9 to 1ine 10 and read radiation.

Connect radiation on 1ine 10 to metabolism on 1ine 11. Read
sum of R & M on 1ine 12.

Transfer C from step #1 (upper chart) to line 3 in bottom chart

(note if + or ~) and connect to R & M on 1ine 12. Read Ereq On
Tine 13.**

Connect E . on line 5§ to E oq ON line 13. Read allowable
(continuougf exposure time Tilminutes on line 14.

*Corresponds to a body temperature rise of 2° F which is equiv-

alent to a body heat gain of 250 BTU (considered to be a prac-
tical limit).

**At this point, the AET and MRT (minimum recovery time) can be
calculated by the following relationships:
250 x 60
AET = =—=——
Ereq = Enax

MRT + 250 x 60

Epax - req(conditions in rest area)

17



HEAT EXCHANGE AND HUMAN TOLERANCE LIMITS
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WET BULB TEMPERATURES
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TABLE 5
HEAT STRESS CONTROLS

Item Possible Actions

Heat Components:
Metabolism Reduce by:
Mechanization of some or all tasks.

Sharing work load with others (particular]y during
peak heat periods).
Increasing rest time.

Radiation Reduce by .
1inimizing 1ine-of-sight to source.
‘ Insulating furnace walls,
Using reflective screens,

HWearing reflective aprons (particularly va]uab1e
when workers face source).

" Covering exposed parts of body.

Convection ‘ Reduce by:

Above 95 F Lowering air temperature,
SRR SRt Lowering air velocity.

Wearing clothing.

Below 95 F .- _....~... Reduce by:
PR Lowering air temperature.
o Increasing air velocity.
Removing clothing.

Evaporation - - Increase by:

dvailable (Emax) Increasing air velocity.
Decreasiqg humidity.

Work Schedule:

Duration - Shorten duration of each exposure.
Use more frequent rest periods.

Recovery .. Use nearby air conditioned space fo rest.area.
) ) Adjust V in rest area for effective cooling.

. Other Allow worker to self-1imit exposure on basis of
signs and symptoms of heat strain.
Provide cool, potable water containing 0.1% salt.

IClothing For extreme conditions, use cooled (by vortex tube
_ or other means) clothing,

Wear type of clothing to obtain Epax>Ereq With

minimum sweating.
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REQUEST

FOR ASSISTANCE

NAME OF COMPANY:

COMPANY ADDRESS:

(City) ' .

INDIVIDUAL TO CONTACT:

TITLE:

TELEPHONE NO.:

TYPE INDUSTRY: -

REQUEST: CONSULTING SERVICE
QSHA SEMINAR
OSHA STANDARD*
EﬁTEgSION OF ABATEMENT

»

ADDITIONAL DETAILS AND COMMENTS:

E
RECORDKEEPING INFORMATION
*There is a charge for 1910 and 1926 QSHA Standards.

SAFETY TRAINING PROGRAM
ANSWER SPECIFIC QUESTIONS
FOLLOWING OSHA INSPECTIONS
ARRANGE INFORMAL CONFERENCES
ANSWER SPECIFIC QUESTIONS ON
OSHA STANDARDS

(Signature)

(Date)

* SERVICE

_Education and

I -

Standards and

s
\

NORTH CAROLINA DEPARTMENT OF LABOR
OCCUPATIONAL SAFETY & HEALTH ADMINISTRATION -
P. 0. Box 27407, Raleigh, North Carolina 27611

SAFETY SERVICES & CONTACTS

John C. Brooks
Commissioner

DESCRIPTION
¢ Safety Training Information

‘o Training o Safety Meetings & Seminars
o OSHA-NC Bulletin
, o Publications
Consultative ® Answer OSHA Questions Concerning
Services Compliance

e Visit Plant Sites

o Prepare Yoluntary Compliance Programs

e Help Establish Safety Programs for
Small Employers

e Answer Specific Questions following

Inspections OSHA Inspections
o Request Extension of Abatement Dates

~ ® Arrange Informal Conference

Safety and . o Technical Assistance for Methods of

Health Engi- Abatement or Compliance

neering e Interpretation of Standards

. ¢ Variances

Industrial o Provide Assistance for Health Programs

Hygiene Con- o Plant Surveys to Determine Health

sultative Hazards

Services ® Suggestions for Engineering Controls
7

NAME

George Jones

Jim Dudley

Greg Coulson

kY

Mike Peeler

John Lumsden

. (Dept. of Human
Resources, Occu-
patfonal Health)

TELEPHORE KO.
915/733-4880

919/733-4880

919/733-4880

919/733-4880

919/733-3680



