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Health Hazards of Lead Exposure 

Pure lead (Pb) is a heavy metal at room temperature and 
pressure. A basic chemical element, it 
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abatement; plumbing; heating and air conditioning maintenance 
and repair; electrical work; and carpentry, renovation, and remodel-
ing work. Plumbers, welders, and painters are among those 
workers most exposed to lead. Significant lead exposures also can 
arise from removing paint from surfaces previously coated with 
lead-based paint such as bridges, residences being renovated, and 
structures being demolished or salvaged. With the increase in 
highway work, bridge repair, residential lead abatement, and resi-
dential remodeling, the potential for exposure to lead-based paint 
has become more common. 
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EXPOSURE�LIMITS 

The standard establishes maximum limits of exposure to lead 
for all workers covered, including a permissible exposure limit 
(PEL) and action level (AL). 

The PEL sets the maximum worker exposure to lead: 50 micro-
grams of lead per cubic meter of air (50µg/m3) averaged over an 
eight-hour period. If employees are exposed to lead for more than 
eight hours in a workday, their allowable exposure as a TWA for 
that day must be reduced according to this formula: 

Employee exposure (in µg/m3) = 400 divided by the hours worked 
in the day. 

The AL, regardless of respirator use, is an airborne concentra-
tion of 30µg/m3, averaged over an eight-hour period. The AL is the 
level at which an employer must begin specific compliance activi-
ties outlined in the standard. 

APPLICABILITYTO�CONSTRUCTION 

OSHA’s lead in construction standard applies to all construction 
work where an employee may be exposed to lead. All work related 
to construction, alteration, or repair, including painting and decorat-
ing, is included. Under this standard, construction includes, but is 
not limited to: 
� Demolition or salvage of structures where lead or materials 

containing lead are present; 
� Removal or encapsulation of materials containing lead; 
� New construction, alteration, repair, or renovation of structures, 

substrates, or portions or materials containing lead; 
� Installation of products containing lead; 
� Lead contamination from emergency cleanup; 
� Transportation, disposal, storage, or containment of lead or 

materials containing lead where construction activities are 
performed; and 

� Maintenance operations associated with these construction 
activities. 
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� A description of each activity in which lead is emitted (such as 
equipment used, material involved, controls in place, crew size, 
employee job responsibilities, operating procedures, and 
maintenance practices); 

� The means to be used to achieve compliance and engineering 
plans and studies used to determine the engineering controls 
selected where they are required; 

� Information on the technology considered to meet the PEL; 
� Air monitoring data that document the source of lead emissions; 
� A detailed schedule for implementing the program, including 

copies of documentation (such as purchase orders for 
equipment, construction contracts); 

� A work practice program; 
� An administrative control schedule, if applicable; and 
� Arrangements made among contractors on multi-contractor 

sites to inform employees of potential lead exposure. 

Hazard�Assessment 
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lead exposure of similar duration and level, under essentially the 
same conditions. For employees engaged in similar work, the 
standard requires that the members of the group reasonably 
expected to have the highest exposure levels be monitored. This 
result is then attributed to the other employees of the group. 

The employer must establish and maintain an accurate record 
documenting the nature and relevancy of previous exposure data. 
Instead of performing initial monitoring, the employer may in some 
cases rely on objective data that demonstrate that a particular lead-
containing material or product cannot result in employee exposure 
at or above the action level when it is processed, used, or handled. 

BIOLOGICAL�MONITORINGTESTS 

Analysis of blood lead samples must be conducted by an OSHA-
approved lab and be accurate (to a confidence level of 95 percent) 
within plus or minus 15 percent, or 6 µg/dl, whichever is greater. If 
an employee’s airborne lead level is at or above the AL for more 
than 30 days in any consecutive 12 months, the employer must 
make biological monitoring available on the following schedule: 

� At least every two months for the first six months and every six 
months thereafter for employees exposed at or above the action 
level for more than 30 days annually; 

� At least every two months for employees whose last blood 
sampling and analysis indicated a blood lead level at or above 
40 µg/dl; and 

� At least monthly while an employee is removed from exposure 
due an elevated blood lead level. 

PENDING�EMPLOYEE�EXPOSURE�ASSESSMENT 

Until the employer performs an exposure assessment and 
documents that employees are not exposed above the PEL, OSHA 
requires some degree of interim protection for employees. This 
means providing respiratory protection, protective work clothing 
and equipment, hygiene facilities, biological monitoring, and 
training—as specified by the standards—for certain tasks prone to 
produce high exposure. These include: 

10 
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Manual demolition of structures such as dry wall, manual 
scraping, manual sanding, and us
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INFORMATION�FORTHE�EXAMINING�PHYSICIAN 

The employer must 
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The employer must instruct the physician that findings, including 
lab results or diagnoses unrelated to the worker’s lead exposure, 
must not be revealed to the employer or included in the written 
opinion to the employer. The employer must also instruct the 
physician to advise employees of any medical condition, occupa-
tional or non-occupational, that necessitates further evaluation or 
treatment. In addition, some states also require laboratories and 
health care providers to report cases of elevated blood lead concen-
trations to their state health departments. 

Medical�Removal�Provisions 
Temporary medical removal can result from an elevated blood 

level or a written medical opinion. More specifically, the employer 
is required to remove from work an employee with a lead exposure 
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medical determination indicates they are no longer necessary. If the 
former position no longer exists, the employee is returned con-
sistent with whatever job assignment discretion the employer 
would have had if no removal occurred. 

WORKER�PROTECTIONS�AND�BENEFITS 

The employer must provide up to 18 months of medical removal 
protection (MRP) benefits each time an employee is removed from 
lead exposure or medically limited. As long as the position/job 
exists, the employer must maintain the earnings, seniority, and 
other employment rights and benefits as though the employee had 
not been removed from the job or otherwise medically limited. The 
employer may condition medical removal protection benefits on the 
employee's participation in followup medical surveillance. 

If a removed employee files a worker's compensation claim or 
other compensation for lost wages due to a lead-related disability, 
the employer must continue medical removal protection benefits 
until the claim is resolved. However, the employer's MRP benefits 
obligation will be reduced by the amount that the employee 
receives from these sources. Also, the employer’s MRP benefits 
obligation will be reduced by any income the employee receives 
from employment with another employer made possible by virtue 
of the employee’s removal. 

RECORDS�REQUIREMENTS�INVOLVING�MEDICAL�REMOVAL 

In the case of medical removal, the employer’s records must 
include: 
� The worker’s name and social security number, 
� The date of each occasion that the worker was removed from 

current exposure to lead, 
� The date when the worker was returned to the former job 

status, 
� A brief explanation of how each removal was or is being 

accomplished, and 
� A statement indicating whether the reason for the removal was 

an elevated blood lead level. 

15 
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Recordkeeping 

EMPLOYER�REQUIREMENTS 

The employer must maintain any employee exposure and 
medical records to document ongoing employee exposure, medical 
monitoring, and medical removal of workers. This data provides a 
baseline to evaluate the employee’s health properly. Employees or 
former employees, their designated representatives, and OSHA 
must have access to exposure and medical records in accordance 
with 29 CFR 1910.1020. Rules of agency practice and procedure 
governing OSHA access to employee medical records are found in 
29 CFR 1913.10. 

EXPOSURE�ASSESSMENT�RECORDS 

The employer must establish and maintain an accurate record of 
all monitoring and other data used to conduct employee exposure 
assessments as required by this standard and in accordance with 29 
CFR 1910.1020. The exposure assessment records must include: 

� The dates, number, duration, location, and results of each 
sample taken, including a description of the sampling 
procedure used to determine representative employee 
exposure; 

� A description of the sampling and analytical methods used and 
evidence of their accuracy; 

� The type of respiratory protection worn, if any; 
� The name, social security number, and job classification of 

the monitored employee and all others whose exposure the 
measurement represents; and 

� Environmental variables that could affect the measurement of 
employee exposure. 

MEDICAL�SURVEILLANCE�RECORDS 

The employer must maintain an accurate record for each 
employee subject to medical surveillance, including: 
� The name, social security number, and description of the 

employee's duties; 
� A copy of the physician's written opinions; 

16 
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� The results of any airborne exposure monitoring done for the 
employee and provided to the physician; and 

� Any employee medical complaints related to lead exposure. 

In addition, the employer must keep or ensure that the 
examining physician keeps the following medical records: 

� A copy of the medical examination results including medical and 
work history; 

� A description of the laboratory procedures and a copy of any 
guidelines used to interpret the test results; and 

� A copy of the results of biological monitoring. 

The employer or physician or both must maintain medical 
records in accordance with 29 CFR 1910.1020. 

DOCUMENTS�FOR�EMPLOYEES�SUBJECT�TO�MEDICAL�REMOVAL 

The employer must maintain--for at least the duration of 
employment–an accurate record for each employee subject to 
medical removal, including: 
� The name and social security number of the employee; 
� The date on each occasion that the employee was removed 

from current exposure to lead and the corresponding date which 
the employee was returned to former job status; 

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

� A statement about each removal indicating whether the reason 
for removal was an elevated blood level. 

EMPLOYER�REQUIREMENTS�RELATEDTO�OBJECTIVE�DATA 

The employer must establish and maintain an accurate record 
documenting the nature and relevancy of objective data relied on to 
assess initial employee exposure in lieu of exposure monitoring. 
The employer must maintain the record of objective data relied on 
for at least 30 years. 

DOCUMENTS�FOR�OSHA�AND�NIOSH�REVIEW 

The employer must make all records--including exposure 
moni-toring, objective data, medical removal, and medical 
records--

17 
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through a high-efficiency particulate air (HEPA) vacuum system. For 
operations such as welding, cutting/burning, or heating, use local 
exhaust ventilation. Use HEPA vacuums during cleanup operations. 

For abrasive blasting operations, build a containment structure 
that is designed to optimize the flow of clean ventilation air past the 
workers’ breathing zones. This will help reduce the exposure to 
airborne lead and increase visibility. Maintain the affected area 
under negative pressure to reduce the chances that lead dust will 
contaminate areas outside the enclosure. Equip the containment 
structure with an adequately sized dust collector to control 
emissions of particulate matter into the environment. 

ENCLOSURE�OR�ENCAPSULATION 

One way to reduce the lead inhalation or ingestion hazard posed 
by lead-based paint is to encapsulate it with a material that bonds 
to the surface, such as acrylic or epoxy coating or flexible wall 
coverings. Another option is to enclose it using systems such as 
gypsum wallboard, plywood pane5e4mpjm,5d 4]Tv,nµj(p,l s 
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type. Heat guns should have electronically controlled temperature 
settings to allow usage below 700 degrees F. Equip heat guns with 
various nozzles to cover all common applications and to limit the 
size of the heated work area. 

When using abrasive blasting with a vacuum hood on exterior 
building surfaces, ensure that the configuration of the heads on the 
blasting nozzle match the configuration of the substrate so that the 
vacuum is effective in containing debris. 

Ensure that HEPA vacuum cleaners have the appropriate attach-
ments for use on unusual surfaces. Proper use of brushes of 
various sizes, crevice and angular tools, when needed, will enhance 
the quality of the HEPA-vacuuming process and help reduce the 
amount of lead dust released into the air. 

ISOLATION 

Although it is not feasible to enclose and ventilate some abrasive 
blasting operations completely, it is possible to isolate many opera-
tions to help reduce the potential for lead exposure. Isolation 
consists of keeping employees not involved in the blasting opera-
tions as far away from the work area as possible, reducing the risk 
of exposure. 

Housekeeping�and�Personal�Hygiene 
Lead is a cumulative and persistent toxic substance that poses a 

serious health risk. A rigorous housekeeping progra







SAK 
www.osha.gov 

END-OF-DAY�PROCEDURES 

Employers must ensure that workers who are exposed to lead 
above the permissible exposure limit follow these procedures at the 
end of their workday: 
� Place contaminated clothes, including work shoes and personal 

protective equipment to be cleaned, laundered, or disposed of, 
in a properly labeled closed container. 

� Take a shower and wash their hair. Where showers are not 
provided, employees must wash their hands and face at the end 
of the workshift. 

� 
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step in reducing the movement of lead contamination from the 
workplace into the worker’s home and provides added protection 
for employees and their families. 

Disposable coveralls and separate shoe covers may be used, if 
appropriate, to avoid the need for laundering. Workers must 
remove protective clothing in change rooms provided for that 
purpose. 

Employers must ensure that employees leave the respirator use 
area to wash their faces and respirator facepieces as necessary. In 
addition, employers may require their employees to use HEPA 
vacuuming, damp wiping, or another suitable cleaning method 
before removing a respirator to clear loose particle contamination 
on the respirator and at the face-mask seal. 

Place contaminated clothing that is to be cleaned, laundered, or 
disposed of by the employer in closed containers. Label containers 
with the warning: "Caution: Clothing contaminated with lead. Do not 
remove dust by blowing or shaking. Dispose of lead-contaminated 
wash water in accordance with applicable local, state, or federal 
regulations." 

Workers responsible for handling contaminated clothing, 
including those in laundry services or subcontractors, must be 
informed in writing of the potential health hazard of lead exposure. 
At no time shall lead be removed from protective clothing or 
equipment by brushing, shaking, or blowing. These actions disperse 
the lead into the work area. 

PREVENTING�HEAT�STRESS 

Workers wearing protective clothing, particularly in hot 
environ-ments or within containment structures, can face a risk 
from heat stress if proper control measures are not used. 

Heat stress is caused by several interacting factors, including 
environmental conditions, type of protective clothing worn, the 
work activity required and anticipated work rate, and individual 
employee characteristics such as age, weight, and fitness level. 
When heat stress is a concern, the employer should choose lighter, 
less insulating protective clothing over heavier clothing, as long as 

25 
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it provides adequate protection. Other measures the employer can 
take include: discussing the possibility of heat stress and its signs 
and symptoms with all workers; using appropriate work/rest 
regimens; and providing heat stress monitoring that includes 
measuring employees’ heart rates, body temperatures, an all ,kJkTm_µ,malrE,l,l,TdJ5e 4TjJl 
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PROVIDING�ADEQUATE�RESPIRATORY�PROTECTION 

Before any employee first starts wearing a respirator in the 
work environment, the employer must perform a fit test. For all 
employees wearing negative or positive pressure tight-fitting 
facepiece respirators, the employer must perform either qualitative 
or quantitative fit tests using an OSHA-accepted fit testing protocol. 
In addition, employees must be fit tested whenever a different res-
pirator facepiece is used, and at least annually thereafter. 

Where daily airborne exposure to lead exceeds 50 µg/m3, 
affected workers must don res,Tw,m)jnµ,ll 
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� Procedures for regularly evaluating the effectiveness of the 
program; 

� Procedures to ensure air quality when supplied air is used; 
� A written program and designation of a program administrator; 

and 
� Recordkeeping procedures. 

In addition, the construction industry lead standard stipulates 
medical evaluations of employees required to use respirators. 

If an employee has difficulty in breathing during a fit test or while 
using a respirator, the employer must make a medical examination 
available to that employee to determine whether he or she can 
wear a respirator safely. 

SELECTING�A�RESPIRATOR 

The employer must select the appropriate respirator from Table 
1 of the lead standard, 29 CFR 1926.62(f)(3)(i). The employer must 
provide a powered air-purifying respirator when an employee 
chooses to use this respirator and it will provide the employee 
adequate protection. A NIOSH-certified respiratd
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hoses with bends or kinks may reduce or restrict the airflow to 
a respirator. 

Employee�Information�and�Training 
The employer must inform employees about lead hazards 

according to the requirement of OSHA's Hazard Communication 
standard for the construction industry, 29 CFR 1926.59, including--
but not limited to--the requirements for warning signs and labels, 
material safety data sheets (MSDSs), and employee i(µ1,l,T(pjjl9o,Tw,n)j)µ),mp,5e4mp,5e4mp,5t4]TvJiljlnkt  
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� The right to access records under "Access to Employee 
Exposure and Medical Records," 29 CFR 1910.1020. 

All materials relating to the training program and a copy of the 
standard and its appendices must be made readily available to all 
affected employees. 

WARNING�SIGNS 

Employers are required to post these warning signs in each 
work area where employee exposure to lead is above the PEL: 
� WARNING 
� LEAD WORK AREA 
� POISON 
� NO SMOKING OR EATING 

All signs must be well lit and kept clean so that they are easily 
visible. Statements that contradict or detract from the signs' mean-
ing are prohibited. Signs required by other statutes, regulations, or 
ordinances, however, may be posted in addition to, or in combina-
tion with, this sign. 

OSHA Assistance 

OSHA can provide extensive help through a variety of programs, 
including technical assistance about effective safety and health 
programs, state plans, workplace consultations, voluntary pro-
tection programs, strategic partnerships, training and education, 
and more. An overall commitment to workplace safety and health 
can add value to your business, to your workplace and to your life. 

SAFETY AND HEALTH PROGRAM MANAGEMENT GUIDELINES 

Effective management of employee safety and health protection 
is a decisive factor in reducing the extent and severity of work-
related injuries and illnesses and their related costs. In fact, an 
effective safety and health program forms the basis of good 
employee protection can save time and money, increase produc-
tivity, reduce employee injuries, illnesses and related workers’ 
compensation costs. 

30 
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To assist employers and employees in developing effective 
safety and health programs, OSHA published recommended Safety 
and Health Program Management Guidelines (54 Federal Register 
(16): 3904-3916, January 26, 1989). These voluntary guidelines 
apply to all places of employment covered by OSHA. 

The guidelines identify four general elements critical to the 
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consultants. Comprehensive assistance includes an appraisal of all 
mechanical systems, work practices and occupational safety and 
health hazards of the workplace and all aspects of the employer’s 
present job safety and health program. In addition, the service 
offers assistance to employers in developing and implementing an 
effective safety and health program. No penalties are proposed or 
citations issued for hazards identified by the consultant. OSHA 
provides consultation assistance to the employer with the assurance 
that his or her name and firm and any information about the 
workplace will not be routinely reported to OSHA enforcement staff. 

Under the consultation program, certain exemplary employers 
may request participation in OSHA's Safety and Health Achievement 
Recognition Program (SHARP). Eligibility for participation in SHARP 
includes receiving a comprehensive consultation visit, demonstrat-
ing exemplary achievements in workplace safety and health by 
abating all identified hazards, and developing an excellent safety 
and health program. 

Employers accepted into SHARP may receive an exemption from 
programmed inspections (not complaint or accident investigation 
inspections) for a period of one year. For more information concern-
ing consultation assistance, see the OSHA website at 
www.osha.gov. 

VOLUNTARY�PROTECTION�PROGRAMS 
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hazards and achieve a high level of employee safety and health. 
Whereas OSHA’s Consultation Program and VPP entail one-on-
one relationships between OSHA and individual worksites, most 
strategic partnerships seek to have a broader impact by building 
cooperative relationships with groups of employers and employees. 
These partnerships are voluntary, cooperative relationships between 
OSHA, employers, employee representatives and others (e.g., trade 
unions, trade and professional associations, universities and other 
government agencies). 

For more information on this and other cooperative programs, 
contact your nearest OSHA office, or visit OSHA’s website at 
www.osha.gov. 

ALLIANCE�PROGRAM 

Through the Alliance Program, OSHA works with groups 
committed to safety and health, including businesses, trade or 
professional organizations, unions and educational institutions, to 
leverage resources and expertise to develop compliance assistance 
tools and resources and share information with employers and 
employees to help prevent injuries, illnesses and fatalities in the 
workplace. 

Alliance program agreements have been established with a wide 
variety of industries including meat, apparel, poultry, steel, plastics, 
maritime, printing, chemical, construction, paper and telecommuni-
cations. These agreements are addressing many safety and health 
hazards and at-risk audiences, including silica, fall protection, 
amputations, immigrant workers, youth and small businesses. By 
meeting the goals of the Alliance Program agreements (training 
and education, outreach and communication, and promoting the 
national dialogue on 
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OSHA�PUBLICATIONS 

OSHA has an extensive publications program. For a listing of 
free or sales items, visit OSHA’s website at www.osha.gov or 
contact the OSHA Publication





Employers are responsible for providing a
safe and healthy workplace for their employ-
ees. OSHA’s role is to promote the safety and
health of America’s working men and
women by setting and enforcing stan-
dards; providing training, outreach and
education; establishing partnerships; and
encouraging continual improvement in
workplace safety and health.

This publication provides a general overview
of a particular standards-related topic. This
publication does not alter or determine com-
pliance responsibilities which are set forth
in OSHA standards, and the Occupational
Safety and Health Act of 1970. Moreover,
because interpretations and enforcement
policy may change over time, for additional
guidance on OSHA compliance require-
ments the reader should consult current
OSHA administrative interpretations and
decisions by the Occupational Safety and
Health Review Commission and the courts.

Material contained in this publication is in
the public domain and may be reproduced,
fully or partially, without permission. Source
credit is requested but not required.

This information is available to sensory
impaired individuals upon request. Voice
phone: (202) 693-1999; teletypewriter (TTY)




