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PREFACE

This manual was developed to provide guidance for those who are about to
undertake an asbestos abatement project. The procedures and practices detailed in
these pages incorporated current technology at the time of publishing. The reader
should be reminded that as technology evolves, so do the methods for conducting
asbestos abatement. For this reason, the word "“interim" was added to the title,
emphasizing the need for the reader to obtain the most up-to-date information

available.

Many of the recommended procedures discussed in this document go beyond the
minimum requirements of the various regulations which have been promulgated by
OSHA and EPA. Accordingly, many of the recommended practices are not
mandatory requirements. Texts of the OSHA asbestos regulation (29 CFR
1910.1001) and EPA's National Emission Standards for Hazardous Air Pollutants (40
CFR 61, subpart M) are included in this manual as Appendices A and B,
respectively. The reader should refer to these regulations to determine federal
requirements for asbestos abatement projects. The reader should also be aware
. that often there exist additional procedures which may be substituted for those
discussed here. Further, the practices recommended may not be appropriate for

every project.

This manual was prepared by professionals in the field of asbestos abatement and
control. Throughout its preparation and upon completion, the manuscript was

subjected to peer review in government, academic and industry circles.

The technical expertise and common sense provided by the contractor are major
components of a successful abatement project. We encourage the reader to
improve further upon the techniques provided in this manual as he gains additional
knowledge through field practice. This will ensure that the abatement industry

continues to evolve to improve asbestos abatement work practices.
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COURSE OVERVIEW
SELF-GRADED PRE-COURSE QUIZ

COMMENTS ON POST-COURSE EXAMINATION
Objective: Provide a brief discussion of the topics that will be covered and how
these topics are integral components of an asbestos abatement
project; acquaint participants with the types of questions on the post-
course exam.,
Learning Tasks: Information in this section should enable participants to:
<F Become familiar with the contents of the notebook

& Learn what topics will be covered and in what sequence

<F Become aware of the various facets of an asbestos abatement

project

F Be introduced to a multidisciplinary approach to asbestos

abatement

(o Perform a self-evaluation of their knowledge concerning the

subject via a pre-course quiz

<F Become familiar with the format and contents of the post-course

exam



This overview and the accompanying flow diagram
(The Asbestos Abatement Flowchart) demonstrate
how different parts of the course fit together. And,
since contractors are often consulted as asbestos
specialists, it will also assist them in addressing the
asbestos abatement issue with the scientific com-

munity and general public.

The public is often confused about the source of
asbestos. It is a mineral rock mined from the earth
in much the same ways as other minerals, such as
iron, lead, and copper. However, instead of crushing
up into dust particles, it divides into millions of fine
fibers. These fibers come in three common
varieties: chrysotile, amosite, and crocidolite. All
three varieties exhibit substantial resistance to heat
and chemicals, and thus have been used for a variety
of commercial and industrial purposes. In fact,

asbestos has been used in more than 3,000 products.

The asbestos industry started during the 1870s when
the first commercial chrysotile mine opened in
Quebec, Canada. The crocidolite variety was first
mined in South Africa during the 1890s. Arno.site
also comes from Africa, but its mining did not begin

until 1916.



Asbestos was used some as insulation during the
period 1870-1900, but its use becamme more common
on steam pipes and boilers of ships after 1900. Until
the early 1940s, most asbestos-containing
insulations in the United States contained chrysotile
from Canada. The 1940s marked significant changes
in the American use of asbestos. Amosite became
widely used in American ships and ship yards during

WWII.

The use of asbestos then started expanding to
include acoustical and decorative purposes,
especially in buildings. After WWII ended and
military demand for asbestos declined, sprayed
asbestos  fireproofing  materials were used
extensively in buildings. Estimates indicate that
more than half of the large multi-story buildings
constructed during the 1950-1970 period contain
some form of sprayed asbestos-containing materials.
These uses will be discussed and shown in the next
section covering "Background Information to
Asbestos Abatement." Asbestos use in the United
States didn't start to decline until the 1973-1978
EPA bans on spray-applied materials, and the
building recession which happened during that same

period.



Diseases and deaths associated with exposure to
asbestos fibers are the principle factors behind "the
Asbestos Problem." The three major respiratory
diseases associated with asbestos are asbestosis,
lung cancer, and mesothelioma. Their medical
nature are discussed in much greater detail in the

section, "Health Effects of Asbestos Exposure."

While the documented health effects from exposure
to asbestos are no doubt the underlying cause of the
asbestos problem, the legal problems which followed
and even now continue are contributing factors.
LLegal actions affect all parties involved in asbestos
abatement in several ways and are addressed in the

section, "Legal and Insurance Considerations."

During the early 1970s, the federal government
attempted to respond to these health and legal
problems by issuing regulations and guidelines to
provide some controls for industrial exposures to
asbestos fibers. Then during the late 70s and early
80s, they added guidelines and requirements to
cover building occupants, especially schools. These
actions, combined with the health and legal issues,

prompted the need for asbestos abatement policies.



However, before an asbestos problem in a building
can be controlled, it must be evaluated and a
variety of decisions must be made. Those evaluat-
ing and deciding techniques are not the focus of this
course, but since they can affect all involved
parties, they will be reviewed during the next

section of this manual.

If an asbestos problem exists, the evaluation and
deciding techniques will almost always result in
"Contract Specifications" for an abatement or
control project. Those specifications will be dis-

cussed in a section devoted to that subject.

Once the specifications are issued and a contractor
is selected to do the work, a variety of simultaneous
and sequential considerations, techniques, and job
phases are necessary to complete the abatement

project.

These considerations, techniques, and phases are the
main contents of this course. In addition to those
sections already mentioned, notebook modules are

included on the following topics:

o Pre-Work Activities/Considerations



Establishing a  Medical Surveillance

Program

Protecting the Worker -- Respiratory

Program/Protective Clothing

Establishing an Air-Supplied Respirator

System

Preparing the Work Area and Establishing

the Decontamination Unit

Confining and Minimizing Airborne Fibers

Other Safety and Health Requirements

Air Sampling Requirements During and

After the Project

Cleaning Up the Work Area

Waste Disposal Requirements

Post-Removal Encapsulation and Sprayback

Procedures



o Glovebag Techniques for Removal of Pipe

Insulation; and

o New Developments in Asbestos Abatement

The accompanying pre-course quiz illustrates the
type of questions which are included in the 100
question post-course exam. However, most
participants find the post-course exam to be slightly
more complex and difficult than the quiz. The quiz
questions and answers will be discussed during a self-

grading session,



ASBESTOS ABATEMENT FLOWCHART
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PRE-COURSE QuUiIZ

INSTRUCTIONS - Circle the one answer which is mogt correct.

3.

4.

5.

10.

*Frisble ssbestos material”™ means sny materisl that contains more than one
percent asbestos by weight and that:

s. Can be crumbled, pulverized, or reduced to powder, when dry, by hand
pressure.

b. Cannot release fibers into the gir.

c. Withstands a temperature of 20009F for four hours without burning.

d. Cannot be burned at any temperature in 8 normal atmosphere.

If the plastic which seals off the work ares gc*s a rip in it, what should be
done?

a. Seal it at the end of the shift

b. Stop work in ares and seal with tape
c. Prop s piece of plywood over it

d. Stick s disposable suit in it

Whose ultimate legsl responsibility is it to make sure that the contractor's
employees are properly protected from work hazards?

s. OSHA's
b. The contractor's
c. EPA's

d. State Board of Worker's Compensation

Wetting agents are used in the water sprayed onto ssbestos materials (to be
removed) in order to:

8. Wet the materials/asbestos more effectively

b. Make the room cooler

c. Make the water flow thru the sprayer better

d. Cause the material to relesse and break up better

Which of the following factors are important for protecting the workers while
they perform asbestos removal work?

a. Hang plastic and notify OSHA

b. Wet the material and require protective equipment

c. Post signs and wait 24 hours before starting

d. Remove the material dry and complete the work quickly

The purpose of an airlock st the perimeter of an asbestos abatement ares is
to: .

Keep sir out of the work ares

Keep asbestos fibers in the work area
Keep humidity in the work ares

Keep strangers out of the work ares

apoe

Protection factors are one measure of a respirator's effectiveness. Which
protection factor is incorrect for the type of respirator?

Type C airline = 1000

Half mask filter = 100
Disposable = 5 |

Powered air purifying = 1000

apeoe

If an employee sverages breathing 10 liters (10,000 cubic centimeters) of air
per minute and the air contains 0.) f/cc (fiber per cubic centimeter), how may
fibers will the employee breath during 8 hours?

s. 1,000
b. 4,800

c. 48,000
d. 480,000

The person in the drawing is most likely:

Checking his respirator's protection factor
Showing his finger nails to en inspector
Checking the fit of his respirator

Giving 8 hand signal to 8 co-worker

ange

The person in the drawing is wearing what type of respirator?

Disposable/Air Purifying
Full Fece/Type C

Half Mask/Air Purifying
Half Mask/Air Supplied

anpe



BACKGROUND INFORMATION CONCERNING

ASBESTOS ABATEMENT

Objective:  To understand some of the activities and decisions that precede an

asbestos abatement project. This includes the building survey, hazard

assessment, and interim control procedures.

L.earning Tasks:

(@)

(o

-

[ (@)

(=

Material presented in this section should enable participants to:

Recognize what various types of asbestos-containing materials

look like in buildings.
Gain a brief understanding of the procedures involved when a
building survey is conducted to obtain an inventory of possible

asbestos-containing materials.

Understand the criteria used by the building surveyor to conduct

a hazard assessment.

Recognize the many factors that are included in the decision-

making process prior to asbestos abatement.

Gain an overview of the many elements that are included in an

operations and maintenance program.,

-10-



HEALTH EFFECTS ASSOCIATED WITH ASBESTOS EXPOSURE

Objective: To provide an overview of the mechanisms of exposure and diseases

associated with inhalation of asbestos fibers.

Learning Tasks: Information in this section should enable participants to:

<« Gain a brief understanding of the routes-of-entry into the body

for asbestos fibers

<y Recognize the major diseases associated with asbestos exposure

<y Understand the concept of latency period, or the length of time

following exposure to asbestos before onset of disease may occur

<y Understand the relationship between smoking and asbestos

exposure, and the increased risk of disease

-11-



HEALTH EFFECTS ASSOCIATED WITH ASBESTOS

EXPOSURE

The adverse health effects associated with asbestos
exposure have been extensively studied for many
years. Results of these studies and epidemiologic
investigations have demonstrated that inhalation of
asbestos fibers may lead to increased risk of devel-
oping one or more diseases. Exactly why some
people develop these diseases and others do not
remains unclear. In this discussion, each of the
major diseases associated with asbestos will be
examined, along with the risk and how that risk can

be minimized.

It is important to recognize that the majority of
people who have developed a disease as a result of
asbestos exposure were asbestos workers. These
workers were frequently exposed to high concentra-
tions of asbestos fibers each working day with little
or no protection. The asbestos abatement worker of
today follows specific work practices and wears
appropriate protection, including respirators, to
minimize the risk of exposure. EPA has designed
this course to help prevent future disease as a result

of exposure to asbestos fibers during abatement.

-12-



THE RESPIRATORY SYSTEM

The primary diseases associated with asbestos are
due to inhalation of asbestos fibers. A brief
discussion of the respiratory system will help in
understanding these effects. As air is breathed into
the body, it passes through the mouth and nose into
the windpipe or trachea. The trachea splits into two
smaller airways called the bronchi. Each bronchus
divides into smaller and smaller tubes which termi-
nate into air sacs called alveoli. In these air sacs,
oxygen is absorbed into small blood vessels and
waste gases such as carbon dioxide pass out of the

blood.

The lung itself is divided into two halves and sits in
the pleural cavity. This cavity and the outside of
the lung itself have a Saran-wrap type lining. The
pleural cavity and lung linings are in contact with
each other and are very moist. Just like two panes
of glass with a drop of water between them, these
linings slide easily across each other, but are very
difficult to pull apart. Accordingly, as the chest
cavity expands, the lungs expand and air rushes in.
If these linings (mesothelia) were to become

damaged, inhalation could not occur properly.

-13-



The body has several mechanisms by which it
"filters" the air it breathes. First, very large
particles are removed in the nose and mouth. Many
smaller particles impact on the mucous-coated walls
of the airways and are caught. These airways have
a hair-like lining (ciliated cells) which constantly
beats upward. Accordingly, particles caught in the
mucous are swept up into the back of the mouth.
From here they are swallowed or expelled by cough-
ing. Cigarette smoking temporarily paralyzes these
ciliated cells, inhibiting one of the body's natural
defenses against unwanted dust. As the smoker
sleeps, the hair-like cells start working again and
carry large amounts of mucous into the back of the
mouth. This causes the so-called "smoker's hack" in
the morning. After the first cigarette or two, the
cleansing mechanism is paralyzed again and the
coughing stops. It should now be evident why
cigarette smokers who are exposed to asbestos
appear to be at greater risk. Other reasons will also

be discussed later in this section.

Even with the above-mentioned natural defenses of
the body, some dust particles inevitably reach the
tiny air sacs. When this occurs, large cells (called
macrophages) attempt to engulf the particle and

"digest" it. For this reason, they are sometimes

14-



called the lung's garbage collectors. However,
because asbestos is a mineral fiber, the macro-
phages are often not successful. If the cells cannot
digest the fibers, they call in a secondary defense
mechanism. They deposit a coating on the fibers
causing scar tissue to be formed, and a condition

develops known as asbestosis.

ASBESTOSIS

Asbestosis is a disease characterized by fibrotic
scarring of the lung. It is a restrictive lung disease
which reduces the capacity of the lung. The
common symptom is shortness of breath. Asbestosis
is prevalent among workers who have been exposed
to large doses of asbestos fibers over a long period
of time. Accordingly, there is a clear dose-response
relationship between asbestos exposure and develop-
ment of this disease. This means that the greater
the asbestos exposure, the more likely asbestosis
will develop. All forms of asbestos have demon-
strated the ability to cause asbestosis. Like all
diseases associated with asbestos exposure, it may
take many years for the disease to develop. The
typical latency period for asbestosis is 15-30 years.
An asbestos abatement worker using work practices

and protective equipment described in this manual

-15-



will have a much smaller likelihood of developing

asbestosis as a result of his or her work.
LUNG CANCER

There are many causes of lung cancer, of which
asbestos is only one. While employees exposed to
industrial concentrations of asbestos in years past
have a five times greater risk of getting lung
cancer, the risk is not as great as the cigarette
smoker who has a ten times greater risk. Even more
important, these two factors operate together to
produce the greatest risk of all. A cigarette smoker
who also works with asbestos is more than 50 times
more likely to contract lung cancer thanla non-

smoking non-asbestos worker.

Like asbestosis, there exists a long lag time between
initial exposure and the occurrence of lung cancer,
typically 20-30 years. There appears to be some
relationship between asbestos exposure and lung
cancer, although no "safe level" has yet been
determined. Again, these figures relate to past
industrial situations where workers wore little or no
protective equipment. Proper protection and work

practices will substantially lessen the risk of

-16-



abatement workers getting lung cancer due to

asbestos.

MESOTHELIOMA

The asbestos-associated disease of greatest concern
in asbestas abatement is probably mesothelioma.
Fortunately, it is also the rarest. Mesothelioma is a
cancer of the chest cavity lining (mesothelium) and
can also occur in the lining of the abdominal cavity.
Although exposure to asbestos has been strongly
associated with most cases of mesothelioma, some
cases may occur without asbestos exposure. If
mesothelioma occurs in the chest cavity, it is called
pleural mesothelioma. In the abdominal cavity, it is
known as peritoneal mesothelioma. This type of
cancer spreads very rapidly and is always fatal. The
exact cause remains unknown. There does not
appear to be any increased risk of mesothelioma for
smokers and there does not appear to be a dose-
related relationship between the amount of asbestos
exposure and mesothelioma. Cases have been
recorded where the person's asbestos exposure had
been extremely limited. Like the other diseases of
asbestos, mesothelioma takes 30-40 years after

initial exposure, if it occurs.

-17-



OTHER DISEASES

Several other diseases are found more often among
persons exposed to asbestos than the normal popula-
tion. These include cancer of the esophaqus,
stomach, colon, and pancreas, pleural plaques,
pleural thickening, and pleural effusion. The inci-
dence of these health effects is much less than lung
cancer. Again, the importance of using the proper
work practices and protective equipment cannot be
overemphasized to minimize the occurrence of

these diseases due to unnecessary asbestos exposure.

-18-



Objective: To

LEGAL AND INSURANCE CONSIDERATIONS

provide a brief awareness of the legal and insurance issues

affecting asbestos abatement contracting.

Learning Tasks:

| (@)t

<«

()

[ (@5

() g

(&)

Information in this section should enable participants to:

Grasp an overview of common and statutory law, including tort

litigation and regulatory compliance.
Discover the value of recordkeeping and documentation.
L.earn the "State-of-the-art obligation."

Appreciate asbestos abatement contract specifications - and

documents.

Discern bonding, workers' compensation, and insurance

requirements.

Avoid legal pitfalls on asbestos abatement projects.

-19-



LEGAL PROBLEMS IN ASBESTOS ABATEMENT

The owner or manager of a building facing the
presence of asbestos has many problems. A major
area of concern for building owners is the legal
implications of asbestos present in buildings. In
general, the problems can be divided into two areas.
One broad area is the law of torts or legal wrongs.
This could include the possibility of an owner being
sued for failure to properly abate or contain
asbestos. It could also include a cost recovery
action by an owner who has or will perform an
abatement program. The second broad area of
concern to owners is the area of contracts as
related to asbestos abatement programs. This is the

area of emphasis in these remarks.

lThe remarks contained in this paper are, by nature,

general and do not attempt to specifically explore
the law of any state. Moreover, these remarks are
not intended to constitute a specific legal opinion on
any asbestos abatement project. The sole purpose
of these remarks is for the general guidance of
those involved in asbestos abatement work. Specific
legal advice on any matter should be obtain from

competent legal counsel.

-20-



TYPES OF CONTRACTS

Once a building owner has decided to engage in an
asbestos abatement program, the owner is faced
with many practical questions. The first of these
relates to contract documents. A typical contract
used for this type of work is the American Institute
of Architects (A..A.) form contract. This will
frequently consist of A..A. Form 101 ("Owner-
Contractor Agreement Form -- Stipulated Sum"), a
four-page document which typically contains the
name of contracting parties, the contract amount,
the start and completion date and other general
data. Accompaying the A.I.A. Form 101 is the
A.l.A. Form 201. This is a 19-page document which
contains much of the "boiler plate" language. A.L.A.
201 has been around for many years. Its clauses
have been frequently litigated and lawyers and
building owners are familiar with the normal inter-
pretation placed on the language in A.I.A. 201. This
provides for a degree of certainty which is desir-
able. Of course, disputes do arise under these
clauses. However, it is much easier for counsel and
a building owner and a contractor to resolve differ-
ences in this known area than in the unknown areas
of a job specification on an asbestos abatement

contract.

-21-



The third document that will typically be included in
an asbestos abatement contract is the job manual or
job specifications. Whether the job is private and an
A.L.A. contract is used or whether the job is public
and an A.L.A. contract is used or whether the job is
public, and for example, the General and Special
Conditions, a two-inch thick book of standard speci-
fications on a Federal project is used, any asbestos
abatement project requires a set of job specifica-
tions. The fact that these job specifications have
not been through the courts and have not been
subject to the interpretations placed on the standard
specifications in A.I.A. forms and other standard
forms like the Federal forms makes architects and
engineers cautious in their interpretations of
asbestos abatement specifications -- and it should.
Frequently, architects and engineers give very strict
interpretations to these clauses and are much less
permissive than in interpretation of other clauses

involving less hazardous activities.

CONTRACT SPECIFICATIONS

One of the primary important areas in the specifica-
tions is the work description. Typically, if a whole
building is involved, the work description may be no

problem. However, if a contractor is being asked to

-22-



remove only a segment of a floor of a building, or
the like, a serious abatement problem may exist.
When the plastic barrier is removed, will the "clean
air" obtained still be clean? Another problem is
illustrated by the job where the contractor was
asked to remove friable material from beams over a
dirt basement in a commercial building.
Specifications did not call for barrier protection for
the dirt. The contractor, fully in compliance with
the specifications, removed the asbestos and con-
taminated the dirt. The result was that a second
abatement effort was required for the removal of
several inches of dirt in the basement. This cost,
quite unnecessary, was the result of inadequately
prepared specifications. Of course, drawings are of
a great assistance in properly defining job bounda-

ries and the specifications.

Another issue that frequently arises if that of
furniture, fixtures, and equipment. Most asbestos
abatement projects require the removal and then
reinstallation of furniture, fixtures, and equipment.
The owner should make a realistic assessment of
whether salvage of fixtures is feasible. The age and
condition of the equipment must be assessed. It will
only promote contractual disputes for the owner to

insist that a contractor remove and reinstall fix-

=23



tures which will be damaged or destroyed by that
very process. The owner should not expect to
engage in a "backdoor" renovation of his building, at
the contractor's expense, by placing specification
requirements on the contractor which are unattain-
able. From a contractor's point of view, a pre-
abatement job inspection is vital to determine

whether or not the specifications are realistic.

SITE SECURITY

Site security is another issue that should be specif-
ically addressed. In certain settings, such as a
school or hospital, an insecure job site can have
grave legal implications. Of course, any construc-
tion site can be dangerous, but an unmonitored
asbestos abatement site may be an "attractive
nuisance" for children or mentally disabled hospital
patients or others. The issue of whether security
must be maintained on a 24-hour basis is also one
which must be addressed. Again, this is an area
where more attention must be given if only one area
of a building is being abated while other areas are
occupied., If an entire building can be isolated,
security is a much easier process. Certainly the
regulatory warning signs required by EPA are impor-

tant. However, these should be viewed as a mini-
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mum warning and further warnings or security are

frequently necessary.

Each owner must participate, if only through his
architect or engineer representative, in equipment
requirernent decisions on an asbestos abatement
project. The decision about whether to require
negative air pressure units, what type of respiratory
protection equipment is required, what type of
clothing is sufficient, what numbers of HEPA units
are required and other similar equipment require-
ments are very important to the success and safety
of the job. From a legal standpoint, it can be
effectively argued that "state of the art" equipment
should be employed. OSHA requirements again
should be viewed as minimal requirements. If one is
not going to employ "state of the art" technology,
that decision must be justified. There may be
instances when Type "C" respiratory protection is
not required, such as during glovebag projects. The
counterbalancing danger of employee accidents
from the hoses on scaffolding might possibly out-
weigh the necessity for an air-supplied respirator.
The owner and his representative must be prepared
to justify such decisions. Of course, if the decision
to employ less than maximum protection is justified,

cost is a reasonable factor to be considered.
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INSURANCE

A major issue for asbestos abatement contractors is
insurance. At present, there is talk of a "crisis" and
some contractors have not been able to obtain
liability insurance. From the owner's or contractor's
perspective, it is first important to understand what
the insurance requirements may be. The first issue
is who must be protected. Generally speaking, the
owner will want to require protection for himself,
the contractor and the workers of the contractor.
This will mean that the owner will wish to be an
additional insured under the contractor's policy and
to be furnished a certificate of insurance. It is
important that the certificate of insurance specify
the types of coverage afforded. If the certificate of
insurance is not completely clear, the owner should
request a copy of the contractor's insurance policy.
Generally, it will be better practice to review the
contractor's policy. This is particularly true with
asbestos work exclusions now appearing in such
policies. In lieu of a review of the policy, an
affirmative representation from the insurer that the
work includes asbestos abatement coverage may
suffice.. However, in most cases, a legal opinion will

be necessary.
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Insurance must protect the insureds from both
personal injury and property damage claims. While
this is standard in liability policies, in personal
injury claims, there may be an exclusion of coverage
for asbestos-related claims and in property damage
coverage, there may be an exclusion for the
"pollution hazard," which could encompass asbestos
fibers released onto the property of another.
Therefore, the owner must be sure that he is pro-
tected from the real hazards presented by asbestos
abatement. Of course, it is necessary to insure

against the normal construction hazards as well.

Another very important point is to determine for
what length of time the insurance will be in force.
Clearly, the insurance should be in force during the
contract. However, it is most important that the
coverage continue after the contract is completed.
This will insure that, if the contractor fails to
completely abate the asbestos problem, and the
owner fails to discover the contractor's oversight,

the owner will nonetheless be protected.

Closely related to this is the need to determine
whether the insurance is "claims made" or
"occurrence" coverage. "Claims made" coverage

will insure one for claims made during the policy
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period. "Occurrence" coverage will insure for an
occurrence taking place during the policy period,
whether or not the claim is made at that time. This
is very important because of the long latency period
associated with asbestos diseases. If the insurance
is "claims made" insurance and the policy expires or
lapses, the owner may not be protected many years
later when the claim is actually made. This matter
should be carefully reviewed with the insurance

representative and with legal counsel.

Generally speaking, the owner needs liability insur-
ance coverage for both personal injury and property
damage risks, a builder's risk policy which protects
against the particular risks occurring during con-
struction, and, of course, workers' compensation
coverage which complies with the law of the state

where the work is to be done.

In most states, workers' compensation covers inju-
ries received on the job by employees. However,
firms engaged in asbestos abatement activities
should be aware that some states do not cover
occupational disease that arises many years after
employment has terminated. Further, some states
permit lawsuits to be filed against the employer by

its employees. Since this complex issue exceeds the
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scope of this manual, employers involved in asbestos
abatement should include workers' compensation

when consulting with their legal counsel.

One other important aspect of specification writing
and interpretation is the clean air standard to be
used. The OSHA standard of 2 fibers/cc has been
widely criticized and OSHA has attempted to lower
that standard to 0.5 fibers/cc. Again, the safest
legal path is going to be "state of the art," "State
of the art,” according to many industrial hygienists
and other professionals, is 0.01 fibers/cc. Electron
microscopy should also be employed to demonstrate
"state of the art" work. If one is going to conduct
an asbestos abatement program, most contractors
will accept this as a standard they can attain.
Whether, in a given situation, a more strict standard
(i.e., not to exceed background levels) should be
applied, will have to be a judgment for the profes-

sionals in an individual case.

SUPERVISION AND TRAINING

The heart of any asbestos abatement project is not
the equipment, although the equipment is important,
or the physical structures, although they are vital,

too. The heart of the project is the care and skill
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exercised by the workers who remove the asbestos-
containing materials. If this occurs in a professional
manner, the owner can expect a good result. If the

work is sloppy, good equipment will not save the job.

Many projects are conducted with both trained and
untrained workers. Many asbestos abatement con-
tractors hire local workers and train them.
Unfortunately, a few contractors hire local workers
and do not train them. From the owner's perspec-
tive, it is vital that the job superintendent be an
experienced asbestos abatement worker. He or she
must have had the experience on various projects
and under various conditions. The owner should
require documentation of the experience. It will
behoove the owner to check on the quality of the
preceding jobs. The superintendent is the key to the

work.

Many jobs are sufficiently extensive to require a job
superintendent and a job foreman. The latter person
typically will be in the barriered area actually
supervising the workers while the job superintendent
may be in and out of the area at various times. If a
job foreman is required, he or she, too, should be
experienced and able to instruct the workers on-site

and personally supervise actual preparation, removal
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and follow-on clean-up activities. It is desirable to
contractually require that both of these positions be

filled by qualified individuals.

Many owners are now asking for contractors with
experienced work crews. It is possible to contractu-
ally require such, although the price of the job will
probably go up. From a legal standpoint, these
workers, particularly if untrained, are the weakest
link in the chain. If the workers are hired by the
contractor untrained, it is essential not only to meet
such OSHA requirements as medical examinations,
but also to conduct a program of worker training.
This should be done before any worker enters the
work site. The training should be conducted by
someone experienced in the field. This may be the
job superintendent. The training should include a
description of the hazards and all warnings neces-
sary for the worker to understand. Obviously, it
should include instruction in the use of any equip-
ment necessary. From a legal standpoint, it is most
important that records be kept documenting training
was given to each worker. Many contractors require
testing of their workers before they allow them to
proceed to the job site. If a test is administered, it
should be retained. Records of all training should be

kept for each worker. The owner should be per-
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mitted to inspect these records and copy them, if
desired. In fact, the owner may wish to maintain a
complete file on all workers who worked on his job.
This will avoid the problem of the contractor going
out of business later and an asbestos claim arising
against the owner many years thereafter based upon

an alleged failure to warn, or the like.

RECORDKEEPING

This area points to the need to maintain permanent
records on all phases of the job. It is not enough to
maintain these records for a few years. Asbestos
disease latency periods may extend 30 or more years
beyond the work date. These records should be

stored and maintained permanently.

ADEQUATE TIME FOR JOB PEFORMANCE

One of the most difficult problems in asbestos
abatement work is that of time. Once the owner
has decided to conduct an asbestos abatement
program, he is virtually always in a hurry. Many
programs are specified with very short time limits

of two to five days.
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To avoid contractual disputes, it is desirable for the
owner to specify enough time to allow the project to
be completed. Questions of access, other contrac-
tors, and the owners' employees must be considered.
Generally speaking, qualified abatement contractors
will proceed quickly once they begin a job. Owners
are frequently critical of late starts resulting in late
finishes., It may therefore be in the owner's interest
to provide some penalty for a late start as a means
of emphasizing to the contractor that the start date
is important. On the other hand, owners are
frequently quilty of not providing the site at the
time specified. This may result in difficulties for
the contractor with his other work. The resolution
is to cooperatively come up with a time for the
project which will be realistic both in length and in
calendar placement for the owner and the contrac-

tor.

As to delay damages, many owners choose to use
liquidated damages as a vehicle to make sure that
contractors finish the job., If extensive renovation
work or other important use of the facility is
contemplated, the liquidated damages may not suf-
fice to cover the actual damages. In these
instances, the owner may find that he is limited to

damages which are less than what he wants. Most
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courts have limited the owner to liquidated damages
if they are specified on the basis that the reason for
specifying liquidated damages is the uncertainty of

calculation of actual damages.

DISPOSAL OF ASBESTOS-CONTAINING WASTE

Another important issue is that of materials hand-
ling. Of course, the asbestos material must be
properly containerized, labeled, and shipped to an
approved dump site. The contract should so provide.
The owner should obtain receipts to show the deliv-
ery of the materials. It will be desirable to have an
inventory of the drums to compare to the dump site
receipt. This kind of attention to detail will elimi-
nate possible claims of improper toxic substance

dumping.

USE OF IN-HOUSE PERSONNEL

Many owners are public entities and have severe
budget constraints. There is a temptation to there-
fore use in-house staff for important functions in an
asbestos abatement program. Use of in-house staff
in lieu of outside experts may be a serious mistake
and may result in legal liability if the in-house staff

is unqualified. Issues of sovereign immunity and
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waiver of sovereign immunity are always, of course,
involved. However, an outside expert is probably
going to be desirable and needed if the public
agency has a serious enough problem to spend the
time to thoroughly train an in-house staff member
on operations and maintenance and the like. The
expert will be hired on a contractual basis and will

be able to train the in-house staff person.

SELECTION OF QUALIFIED CONTRACTORS

Another problem peculiar to public works is the low
bid problem. Low bid may equate to an unqualified
asbestos abatement contractor. The way to resolve
this problem and still comply with low bid obliga-
tions of a public agency is to pre-qualify the con-
tractor. Pre-qualification should consist of various
requirements., These may include experience, train-
ing, formal education (for instance, attending semi-
nars), insurance, as has been discussed, and a job
inspection. A public agency simply cannot afford to
hire an unqualified contractor on the basis that the
contractor submitted the low bid. Also, if the
contractor does not have the time to visit the site
and inspect it, he probably doesn't have the time to

do the job correctly.
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Frequently, an asbestos abatement contractor may
be coupled with other renovation work. It is virtu-
ally always necessary to have some replacement
structures for the asbestos-containing structures
that are removed. Generally, it is going to be more
desirable to have the asbestos abatement contractor
function as a subcontractor under a general contrac-
tor in charge of the entire project. This will allow
coordination of the trades. In a particularly danger-
ous job, it may be contractually necessary to require
some training of the workers of the other trades of
the dangers of the asbestos work. Certainly, con-
ferences of the trade superintendents throughout
the job is desirable and strict security is most

important in a job of that type.

Using the prime contractor with an asbestos abate-
ment subcontractor does raise a problem if the
asbestos abatement subcontractor is unable to com-
plete the work or is thrown off the job for some
reason. In most instances, the prime contractor will
not be able to complete the work himself. The
owner may wish to reserve the right to select a
substitute asbestos abatement subcontractor using

the same criteria used in the original selection.
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CLEANLINESS OF THE JOB SITE

One final note is that of the completion of the job
by obtaining "clean air." Actually, the contractual
requirements should be a combined requirement of
clean air and clean surfaces. It is possible to have
acceptable air monitoring tests and still have
dangerous levels of asbestos-containing materials
present within the building. In fact, once an abate-
ment project is undertaken, the disturbing of the
surfaces frequently makes the remaining material,
if not removed, more friable. Therefore, the owner
or his representative must be sure that the contrac-
tor has thoroughly removed all material and that the
air is clean. In this regard, the specifications may
call for disturbing the surfaces in the building,
including turning on the HVAC system and simula-
tion of normal activity within the building. The
background level must be considered. Generally, it
will not be necessary to specify a cleanliness stan-
dard higher than the background level. Certain
settings, such as a hospital, where fibers of cotton
and other materials are a reqular fact of life, pose
testing problems. These should be resolved with the

air sampling professional.
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AIR MONITORING PROFESSIONAL

In that regard, the integrity of the air monitoring
person is vital. The air monitorer should be quali-
fied and experienced. There have been a few
instances of falsified tests reported. The important
contractual idea is to get air monitoring under a
separate contract from the abatement contractor.
An owner does not normally want to have a "turn
key" contract where his abatement contractor sup-
plies the air monitoring. The owner may wish the
air monitoring paid for as part of the abatement
contract, but should contractually provide for his

own air monitoring with a separate firm or person.
PAYMENT AND PERFORMANCE BONDS

One additional way to insure compliance with an
asbestos abatement contractor is to require a pay-
ment and performance bond. The insurance industry
is not very interested in this type of bond, but they
can‘be obtained by qualified contractors. The slight
additional cost of the bond is normally an insignifi-

cant part of the overall abatement contractor cost.

This is very much of an overview of the asbestos

abatement contract and its workings. It is very
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important that each owner and contractor consult
with legal counsel about specific legal problems.
These cannot be answered in a general presentation

such as this one.
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Objective: To

CONTRACT SPECIFICATIONS

provide an overview of the contract specifications used for

asbestos abatement projects.

L.earning Tasks:

(o

<

()

(@)

(&)

| (&)

Information in this section should enable participants to:

Recognize the importance of well-designed detailed contract

specifications.

Understand the reasons why specifications must be designed for

each project.

Become familiar with the content of guideline contract

specifications.

Be aware of key items in the contract specifications that can

greatly affect project cost and performance period.

Recognize the importance of strict enforcement of the

specifications.

Further recognize the need for an interdisciplinary approach to

asbestos abatement.
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CONTRACT SPECIFICATIONS

Well designed, detailed contract specifications pro-
vide the overall guidance for each asbestos abate-
ment project. These specifications permit the con-
tractor to provide the building owner or architect an
accurate estimate or bid for completing the project.
With few exceptions, two contracts are required for
each project. One contract is established with the
contractor performing the actual abatement work
and a second contract between the building owner

(or architect) and the air sampling professional.

Poorly designed specifications will result in a poorly
done project. If details are omitted in the specifi-
cations or procedures are unclear, the bids will vary
tremendously. Likewise, contractors must spend the
necessary time to read the specifications in their
entirety before the pre-bid walk-through of the

intended job site.

Some key items the contractor should look for in the

specifications include the following:

- Be sure that drawings and specifications

match what is in the building when con-

ducting the pre-bid survey.
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- Check the criteria that will be used to
judge cleanliness of the work area. Will

electron microscopy be used?

The above-mentioned items are just a few of the
many things that are addressed in well-written job
specifications. Specifications must always be
developed for each individual project, unless it is an
emergency removal. Specifications from one
project may not be used for another without major

modification.

Attached to this section is a copy of guideline
specifications developed by the State of Maryland
for use on projects involving public buildings in their
state. Notes have been made in the right-hand
column of the pages indicating where the specifica-
tions may deviate from practices taught in this

course.
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PART 1 - General Information

1.1 Bidding Requirements

1.1.1 Site Investigation

1.1.1.1

1.1.1.2

1.1.1.3

1.1.1.4

By submitting a bid, the Oontractor acknowledges that he has in-
vestigated and satisfied himself as to a) the conditions affecting
the work, including but not limited to physical conditions of the
site which may bear upon site access, handling and storage of
tools and materials, access to water, electric or other util-
ities or otherwise affect performance of required activities; b)
the character and quantity of all surface and subsurface materials
or obstacles to be encountered in so far as this information is
reasonably ascertainable from an inspection of the site, includ-
ing exploratory work done by the Building Owner or a designated
consultant, as well as information presented in drawings and
specifications included with this contract. Any failure by the
Contractor to acquaint himself with available information will not
relieve him from the responsiblity for estimating properly the
difficulty or cost of successfully performing the work. The
Building Owner is not responsible for any conclusions or inter-
pretations made by the Contractor on the basis of the information
made available by the Building Owner.

No bids will be accepted from any Contractor who has not inspected
the job site either in person or through a qualified designated
representative.

Bidders shall attend a pre-bid meeting to be held [Insert time,
place]. Attendance at this meeting by the Bidder or his qualified
representative is a mandatory prerequisite for the acceptance of

a bid from that Contractor.

Bidders are advised to take representative samples of the material
for analysis. Abatement procedures and equipment will vary
depending on material composition. This should be reflected in

bid proposals.

1.1.2 Discrepancies

1.1.2.1

Should a Bidder find discrepancies in the plans and/or specific-
ations or should he be in doubt as to the meaning or intent of any
part thereof, he must, no later than [ ] days prior to the bid
opening, request clarification from the Building Owner. Dis~

crepancies with regard to conflicts between the Contract Documents
~48-
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1.1.2.2

1.1.2.3

and applicable Federal, State or Local regulations or requirements
shall be included herein. Failure to request such clarification
is a waiver to any claim by the Bidder for expense made necessary
by reason of later interpretation of the Contract Documents by the
Building Owner.

Bxplanations desired by a prospective Bidder regarding the con-
tract drawings [Insert drawings in Appendix], specifications or
other bid documents shall be requested in writing from the
Building Owner no later than [ ) days prior to the bid opening.
Requests shall include the contract number and name and shall be
directed to (insert address)

Oral explanations or instruction will not be binding. Only writ-
ten addenda are binding. Any addenda resulting from these re~
quests will be mailed to all listed holders of the Bid Document no
later than [ ] days prior to the bid opening. The Bidder shall

acknowledge the receipt of all addenda.

1.1.3 Modification and Withdrawal of Bids

1.1.3.1

1.1.3.2

Withdrawal or modifications to bids are effective only if writ-
ten notice thereof is filed prior to time of bid opening and at
the place specified in the Notice to Bidders. A notice of with-
drawal or modifications to a bid must be signed by the Contract-
or his designated representative.

No withdrawal or modifications shall be accepted after the

time for opening of proposals.

1.1.4 Bid Security

1.1.4.1

1.1.4.2

Each Bidder must furnish a bid bond issued by a reputable security
company with his proposal. The bond must be in an amount not less
than [ ] percent of the amount of the base bid. Other se—

curity may be acceptable as agreed to by the Building Owner,
Insurance requirements- The (ontractor shall purchase and maintain
insurance that will protect him from claims that may arise out of
or result from his activities under this Contract, whether those
activities are performed by himself or by any Subcontractor or by
anyone directly or indirectly employed by any of them or by

anyone for whose acts any of them may be liable.

1.1.4.2.1 Bidders shall submit proof of coverage under the Warkman's

Campensation insurance system of the State of [ ] or other

similar benefit acts.

_49-



1.1.4.2.2

1.1.4.2.3

1.1.4.2.4

1.1.4.2.5

Bidders shall submit a certificate of general liability
insurance for personal injury, occupational disease and
sickness or death and property damage. Insurance shall
include "Occurrence" claim provisions. Minimum acceptable
coverage is:

$1,000,000 Cambined Single Limit for Bodily Injury and

Property Damage or

$500,000 Bodily Injury and $250,000 Property Damage (each
occurence)

(NOTE: Building Owner must determine the appropriate
coverage for specific projects. Insurance policies
of this nature routinely explicitly prohibit
recovery for incidents involving toxic substances.
Contractor must be able to document that he has
notified his insurance carrier of the nature of his
work involvement with asbestos and that the coverage
in effect specifically includes an endorsement for
asbestos abatement activities. The Building
Owner should consult with his insurance carriers and
legal representatives for any specific provisions
that they may require for the abatement contract or
for insurance coverage and to review Bidder submiss-
ions.)

The Building Owner shall provide vehicle liability and
property damage insurance for the duration of the project.
{Any additional insurance requirements]

If the Owner permits the Contractor to use anv of the Owner's
equipment tools or facilities, such use will be gratuitous
and the Contractor shall release the Owner from any respon-
sibility arising from claims for personal injuries, including
death, arising out of the use of such equipment, tools, or
facilities irrespective of the condition thereof or any

negligence on the part of the Owner in permiting their use.

1.1.4.3 Should the Bidder to wham the contract is awarded fail or be un-

able to execute the contract for any reason within [ ] days

after notification of award, then an amount equal to the

difference between the acceptable bid price, and that of the

next highest Bidder shall be paid to the Building Owner as liquid-

ated damages.
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1.1.4.4

As a prerequisite to signing the contract and prior to the expir-
ation of [ ) days following notification of award, the Bidder
shall have furnished Performance and Payment Bonds and Certifi-

cates of Insurance.

1.1.5 Licenses and Qualifications

1.1.5.1

1.1.5.2

1.1.5.3

1.1.5.4

1.1.5.

1.1.5.

Bidders must be licensed as required by Construction Firm Law of
[include citation from appropriate regulations) (where applicable)
Bidders must be licensed as required by the [regulatory agency])
for the purpose of removal, encapsulation, enclosure, demolition
and maintenance of structures or components covered by or com-
posed of asbestos-containing materials [include citation from
appropriate requlation].

Bidders shall demonstrate prior experience on asbestos abatement
projects of similar nature and scope through the submission of
letters of reference from the Building Owner's including the name,
address and telephone number of contact person (someone
specifically familiar with the Contractor's work) for at least
three (3) previous users of service. Include descriptions of
projects, locations, and records of all air monitoring data

that were generated during the project.

Bidders shall submit a notarized statement, signed by an officer

of the company, containing the following information:

4.1 A record of any citations issued by Federal, State or Local’

regulatory agencies relating to asbestos abatement activity.

Include projects, dates, and resolutions.

5.4.2 A list of penalties incurred through non-campliance with

asbestos abatement project specifications including liquidated
damages, overruns in scheduled time limitations and

resolutions.

4.3 Situations in which an asbestos related contract has been

terminated including projects, dates and resons for termin-

ations.

1.1.5.4.4 A listing of any asbestos-related legal procedings/claime in

which the Contractor (or employees scheduled to participate
in this project) have participated or are currently involved.

Include descriptions of role, issue and resolution to date.
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1.1.6

The Builaing Owner reserves the right to reject bids for any reason
that serves the best interests of the Building Owner or building
occupants. The Building Owner also reserves the right to waive any
technicality or irregularity in a bid. Failure to submit requested
information/documentation or the submission of incorrect information/
documentation will result in automatic disaqualification of bid

package.

1.2 Definitions

1.2.1

1.2.2

1.2.3

1.2.4

1.2.5

1.2.6

Abatement - Procedures to control fiber release from asbestos-contain-
ing materials. Includes removal, encapsulation, enclosure, repair,
demolition and renovation activities.

ACGIH - American Conference of Governmental Industrial Hygienists

6500 Glenway Avenue Building D-5

Cincinnati, Ohio 45211

ATHA - American Industrial Hygiene Association.

475 Wolf Ledges Parkway

Akron, Chio 44311

Airlock - A system for permitting ingress and engress with minimum air
movement between a contaminated area and an uncontaminated area,
typically consisting of two curtained doorways separated by a distance
of at least 3 feet such that one passes through one doorway into the
airlock, allowing the doorway sheeting to overlap and close off the
opening before proceeding through the second doorway, thereby prevent-
ing flow-through contamination.

Air nonitoring - The process of measuring the fiber content of a known
wvolume of air collected during a specific period of time. The
procedure normally utilized for asbestos follows the NIOSH Standard
Analytical Method for Asbestos in Air P&CAM 239 or Method 7400.

For clerance air monitoring, electron microscopy methods may be
utilized for lower detectability and specific fiber identification.
Air Sampling Professional - The professional contracted or employed by
the Building Owner to supervise and/or conduct air monitoring and
analysis schemes. This individual may also function as the Asbestos
Project Manager, if qualified. Supervision of air sampling and
evaluation of results should be performed by an individual certified in
the Comprehensive Practice of Industrial Hygiene (C.I.H.) and having

specialized experience in air sampling for asbestos. Other acceptable
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1.2.7

1.2.8

1.2.9

1.2.10

l.2.11

1.2.12

1.2.13

1.2.14

1.2.15
1.2.16

1.2.17

Air Sampling Professionals include Environmental Engineers, Architects,
chemists and Environmental Scientists or others with equivalent
exgperience in asbestos air monitoring. This individual shall not be
affiliated inany way other than through this contract with the
Contractor performing the abatement work.

Amended water - Water to which a surfactant has been added.

ANSI - American National Standards Institute

1430 Broadway

New York, New York 10018

Asbestos means the asbestiform varieties of serpentine (chrysotile),
rie beckite (crocidolite), cummingtonite - grunerite (amosite),
anthrophyllite, and actinolite, and tremolite,

Asbestos containing material (ACM)-Material composed of asbestos of any
type and in an amount greater than 1% by weight, either alone or mixed
with other fibrous or non-fibrous materials

Asbastos containing waste material - asbestos containing material or
asbastos contaminated objects requiring disposal.

Asbestos Project Manager (also known as Clerk-of-the Works or Competent
Person.)-An individual qualified by virtue of experience and education,
designated as the Owner's representative and responsible for overseeing
the asbestos abatement project. [If an Asbestos Project Manager has
been selected, he may be specifically designated here.) See Section
4.3

ASTM - American Society For Testing and Materials

1916 Race Street

pPhiladelphia, Pa. 19103

Authorized visitor - The Building Owner [and any designated represent-
atives] and any representative of a regulatory or other agency having
jurisdiction over the project.

Building Owner - The Owner or his authorized representative.

Certified Industrial Hygienist - (CIH) - An industrial hygienist certi-
fied in Comprehensive Practice by the American Board of Industrial
Hygiene. (See Section 1.2.3 for address)

Clean room - An wncontaminated area or room which is a part of the
worker decontamination enclosure system with provisions for storage of

worker's street clothes and clean protective equipment.
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1.2.18

1.2.19

1.2.20

1.2.21

1.2.22

1.2.23

1.2.24

1.2.25

1.2.26

Contractor - The individual and/or business with which the Building
Owner arranges to perform the asbestos abatement. It is recommended
that wherever asbestos abatement is part of a larger project, the
arbestos work be contracted separately and distinctly from other
contract work. When this is not possible, the Contractor is
responsible for the proper completion of project activities in
accordance with this contract specifications even where a subcontractor
has been retained to perform the actual abatement.

Curtained doorway - A device to allow ingress or engress fram one room
to another while permitting minimal air movement between the rooms,
typically oconstructed by placing two overlapping sheets of plastic over
an existing or temporarily framed doorway, securing each along the top
of the doorway, securing the vertical edge of one sheet along one
vertical side of the doorway and securing the vertical edge of the
other sheet along the opposite vertical side of the doorway. Other
effective designs are permissible.

Decontamination enclosure system - A series of connected roams,
seperated from the work area and from each other by air locks, for the
decontamination of workers and equipment.

Damolition - The wrecking or taking out of any load-supporting struct-
ural member of a facility together with any related handling
operations,

Encapsulant - A liquid material which can be app’ied to asbestos con-
taining material which controls the possible release of asbestos fibers
fram the material either by creating a membrane over the surface
(bridging encapsulant) or by penetrating into the material and binding
its components together (penetrating encapsulant).

Encapsulation ~ The application of an encapsulant to asbestos contain-
ing materials to control the release of asbestos fibers into the air.
Enclosure - The construction of an air-tight, impermeable, permanent
barrier around asbestos containing material to control the release of
asbestos fibers into the air.

EPA - U.S. Environmental Protection Agency

401 M Street S.W.

Washington, D.C. 20460

Equipment decontamination enclosure system - That portion of a

decontamination enclosure system designed for controlled transfer of
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1.2.27

1.2.28

1.2.28

1.2.30

1.2.31

1.2.32

1.2.33
1.2.34

1.2.35

1.2.36

1.2.37

1.2.38

materials and equipment into or out of the work area, typically
consisting of a washroom and holding area.

Ejuipment room - A contaminated area or room which is part of the work-
er decontamination enclosure system with provisions for storage of
oontaminated clothing and equipment.

Facility - Any institutional, cammercial or industrial structure,
installation or building.

Facility component - Any pipe, duct, boiler, tank, reactor, turbine or
furnace at or in a facility or any structural member of a facility.
Fixed object - A piece of equipment or furniture in the work area which
cannot be removed from the work area.

Friable asbestos - Asbestos containing material which can be crumbled
to dust, when dry, under hand pressure.

Glovebag technique - A method with limited applications for removing
small amounts of friable asbestos-containing material from HVAC ducts,
short piping runs, valves, joints, elbows, and other non-planar
surfaces in a non-contained (plasticized) work area. The glovebag
assembly is a manufactured or fabricated device consisting of a
glovebag (typically constructed of 6 mil transparent polyethylene or
polyvinylchloride plastic), two inward projecting longsleeves, an
internal tool pouch, and an attached, labeled receptacle for asbestos
waste. The glovebag is constructed and installed in such a manner that
it surrounds the object or material to be removed and contains all
asbestos fibers released during the process. All workers who are
permitted to use the glovebag technique must be highly trained,
experienced and skilled in this method.

HVAC - Heating, ventilation and air conditioning system

HEPA fil' .- - A high efficiency particulate air filter capable of re-
rmoving particles >0.3 microns in diameter with 99.97% efficiency

HEPA vacuum - A vacuum system equipped with HEPA filtration

Holding area - A chamber in the equipment decontamination enclosure
located between the washroom and an uncontaminated area. The holding
area camprises an airlock.

Movable object - A piece of equipment or furniture in the work area
which can be removed from the work area.

Negative pressure ventilation system -~ A portable exhaust system

equipped with HEPA filtration and capable of maintaining a constant
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1.2.39

1.2.40

1.2.41

1.2.42

1.2.43

1.2.44

1.2.45

1.2.46

1.2.47

1.2.48

1.2.49

1.2.50

low velocity air flow into contaminated areas from adjacent
uncontaminated areas.

NESHAPS - The National Emission Standards for Hazardous Air Pollutants
(40 CFR Part 61)

NIOSH - The National Institute for Occupational Safety and Health

CDC - NIOSH

Building J N.E. Room 3007

Atlanta, Ga. 30333

OSHA - The Occupational Safety and Health Administration

200 Constitution Avenue

Washington, D.C. 20210

Outside air - The air outside buildings and structures.

Plasticize - To cover floors and walls with plastic sheeting as herein
specified.

Prior experience - Experience required of the contractor on asbestos
projects of similar nature and scope to insure capability of performing
the asbestos abatement in a satisfactory manner. Similarities shall be
in areas related to material composition, project size, abatement
methods required, number of employees and the engineering, work
practice and personal protection controls required.

Removal ~ The stripping of any asbestos containing materials from sur-
faces or camponents of a facility.

Renovation - Altering in any way one or more facility components.
Operations in which load-supporting structural members are wrecked or
taken out are excluded.

Shower roam - A roam between the clean room and the equipment room in
the worker decontamination enclosure with hot and cold or warm running
water controllable at the tap and suitably arranged for complete
showering during decontamination.

Staging area - Either the holding area or same area near the waste
transfer airlock where containerized asbestos waste has been placed
prior to removal from the work area.

Strip - To take off friable asbestos materials from any part of
facility

Structural member - Any load-supporting member of a facility, such as

beams and load-supporting walls or any non-load-supporting member, such
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1l.2.51

1.2.52

1.2.53

1.2.54

1.2.55

1.2.56

as ceilings and non-load-supporting walls.

Surfactant - A chemical wetting agent added to water to improve pene-
tration.

Visible emissions - Any emissions containing particulate asbestos mat-
erial that are visually detectable without the aid of instruments.
This does not include condensed uncombined water vapor.

Waste transfer airlock - A decontamination system utilized for trans-
ferring containerized waste fram inside to outside of the work area.
Wet cleani:ng - The process of eliminating asbestos contamination from
building surfaces and objects by using cloths, mops, or other cleaning
utensils which have been dampened with water and afterwards thoroughly
decontaminated or disposed of as asbestos contaminated waste.

Work area - Designated roams, spaces, or areas of the project in which
asbestos abatement actions are to be undertaken or which may become
contaminated as a result of such abatement actions. A contained work
area is a work area which has been sealed, plasticized, and equipped
with a decontamination enclosure system. A non-contained work area is
an isolated or controlled-access work area which has not been
plasticized nor equipped with a decontamination enclosure system.
Worker decontamination enclosure - A decontamination system consisting
of a clean roam, a shower roam, and an equipment room separated from
each other and from tn-: work area airlocks and contained doorways.
'This system is used fro all worker events and exist in the work area

and for equipment and wa:te pass out for small jobs.

1.3 Scope of Work

1.3.1

1.3.2

1.3.3

This specification covers the abatement of exposure to asbestos hazards
from building structures and camponents listed in 1.3.2 It is the in-
tent of the Contract Documents to show all of the work necessary to
complete the project.

[Provide a descriptive list of all locations of asbestos containing

nmaterials to be abated, including potential add-ons and deletions].

Identify preceisely, preferably with drawings, the location of asbestos
-containing materials and the types of abatement to be performed. Alsc
provide details regarding the work necessary to restore the project to
some specified condition.

[Insert other requirements such as general conditions, supplementedary

general conditions, etc. whenever applicable].
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1.4. Description of work

1.4.1

1.4.3

1.4.4

The work specified herein shall be the [removal) [and] [encapsulation]
{and] [enclosure] of asbestos containing materials by competent persons
trained, knowledgeable and qualified in the techniques of abatement,
handling and disposal of asbestos-containing and asbestos-—contaminated
materials and the subsequent cleaning of contaminated areas, who com-
ply with all applicable Federal, State, and Local regulations and are
capable of and willing to perform the work of this Contract.

[Provide details concerning abatement measures for each area mentioned
in 1.3.2, if more than one technique is to be used during the scope of
the Contractl].

The Contractor shall supply all labor, materials, services, insurance,
permits a- equipment necessary to carry out the work in accordance
with all appliable Federal, State and Local regulations and these
specifications.,

{Provide details on special conditions at the site which must be con-
sidered by the Contrator when performing the asbestos abatement (e.g.
high temperatures, equipment that must remain in operation, other toxic
substances in the air, running through pipes or contaminating
surfaces).

The Contractor is responsible for restoring the work area and auxiliary
areas utilized during the abatement to conditions equal to or better
than orginal. Any damages caused during the performance of abatement
activities shall be repaired by the Contractor (e.g. paint peeled off
by barrier tape, nail holes, water damage, broken glass) at no addi-
tional evspense to the Building Owner.

Related work specified elsewhere. (This related work should be
specified elsewhere but mentioned here. This would include work:

such as the replacement of materials for Fireproofing insulation,

on soundproofing purposes, work on e.lectriéal or mechanical systems,

painting, air monitoring, and the installation of new ceiling panals.

1.5 Applicable Standards and Guidelines

1.5.1

General requirements

1.5.1.1 All work under this contract shall be done in strict accordance

with all applicable Federal, State and Local regulations, stand-
ards and oodes governing asbestos abatement and any other trade

work done in conjunction with the abatement.
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1.5.1.2 The nost recent edition of any relevent regulation, standard, doc-
ument or code shall be in effect. Where conflict among the re-
quirements or with these specifications exists the most stringent
requirements shall be utilized.

1.5.1.3 Copies of all standards, regulations, codes and other appliable
documents, including this specification and those listed in Sec~
tion 1.5.2 shall be available at the worksite in the clean change
area of the worker decontamination system. -

1.5.2 Specific requirements

1.5.2.1 Occurational Safety and Health Administration (OSHA)

1.5.2.1.1 Title 29 Oode of Federal Regulations Section 1910.1001 - Gen-
eral Industry Standard For Asbestos.
1.5.2.1.2 Title 29 (ode of Federal Regulations Section 1910.134 General
Industry Standard For Respiratory Protection.
1.5.2.1.3 Title 29 Code of Federal Regulations Section 1926 Construction
Industry
1.5.2.1.4 Title 29 (ode of Federal Regualtions Section 1910.2 Access to
BEmployee Exposure and Medical Records
1.5.2.1.5 Title 2% Code of Federal Regulations Section 1910.1200 Hazard
Camunication
1.5.2.2 Environmental Protection Agency (EPA)
1.5.2.2.1 Title 40 Code of Federal Regulations Part 61 Subparts A and M
(Revised Subpart B) - National Emission Standard For Asbestos.
1.5.2.3 [Include citations for any State or Local regulations that apply
to any phase of the asbestos abatement (e.g. Licensing regulat-
ions; disposal requirements.)]
1.5.2.4 [Title of cother guidelines, codes, or documents with which the
abatement Contractor must comply or be familiar.)

1.6 Submittals and Notices

1.6.1 Contractor shall:
1.6.1.1 Prior To Commencement of Wark:
1.6.1.1.1 Should abatement projects involving greater than 160 linear
feet of pipe insulation or 260 square feet of sprayed,
throweled or otherwise applied material or covering or
camposing building structures or components, send written

notification in accordance with 40 CFR Part 61.146 of Subpart
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1.6.1.1.2

1.6.1.1.3

1.6.1.1.4

1.6.1.1.5

M, to the appropriate State or Federal air pollution control
agency responsible for the enforcement of the National
Emission Standard for Asbestos at least ten (10) days prior to
the commencement of any on-site project activity. Provide
Building Owner with a copy of the notice. [Attach copy of
notification forms and list of air pollution control agencies)
[Also notfiy in writing, with a copy to the Building Owner.)
Submit proof satisfactory to the Building Owner that required
permits, site location and arrangements for transport and
disposal of asbestos containing waste materials have been
made. Obtain and submit a copy of handling procedures and
list of protective equipment utilized for asbestos disposal

at the landfill, signed by the landfill Owner. (Required for
all abatement projects.)

Submit documentation satisfactory to the Building Owner that
the Cont.ra'ct.or's employees, including foremen, supervisors and
any other company personnel or agents who may be exposed to
airborne asbestos fibers or.who may be responsible for any
aspects of abatement activities, have received adequate
training that includes, at a minimum, information in Part 4
Section 4.1 of this document.

Submit documentation from a physician that all employees or
agents who may be exposed to airborne asbestos in excess of
backgound level have been provided with an opportunity to be
medically monitored to determined whether they are physically
capable of working while wearing the respirator required
without suffering adverse health effects. In addition,
document that personnel have received medical monitoring as
required in OSHA 29 CFR 1910.1001 (j). The Contractor must be
aware of and provide information to the examining physician
about unusual conditions in the workplace environment (e.q.
high temperatures, humidity, chemical contamiments) that may
impact on the employee's ability to perform work activities:
Submit to the Building Owner, shop drawings for layout and
construction of decontamination enclosure systems and barriers
for isolation of the work area as detailed in this specifica-

tion and required by applicable regulations. (The Building
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1.6.1.1.6

1.6.1.1.7

l.6.1.1.8

1.6.1.1.9

1.6.1.1.10

1.6.1.1.1

Cwmer may wish to specify these layouts in the specificat-
tions.)

With the Building Owner, inspect the premises wherein all
abatement and abatement related activities will occur and
submit a statement signed by both, agreeing on building and
fixtm;e ocondition prior to the commencement of work.
Submit manufacturer's certification that HEPA vacuums,
negative pressure ventilation units and other local exhaust

ventilation equipment conform to ANSI 29.2-79.

- When rental equipment is to be used in abatement areas or to

transport asbestos contaminated waste, a written notification
concerning intended use of the rental equipment must be pro-
vided to the rental agency with a copy submitted to the Build-
ing Owner.

Document NIOSH approvals for all respiratory protective

" devices utilized on site. Include manufacturer certification

of HEPA filtration capabilities for all cartridges and
filters,

Submit pre-abatement air sampling results (if conducted-these
s:mples are optional, since the (ontractor rarely has access
to the site prior to job initiation.) Include location of
samples, name of Air Sampling Professional, equipment, and
mathods utilized for sampling and analysis. (See sections
1.6.2.1.2 and 4.4.3.1)

Submit documentation of respirator fit-testing for all Con-
t;:actor employees and agents who must enter the work area.
Tnis fit-testing shall be in accordance with qualitative
procedures a9 detailed in the OSHA Lead Standard 29 CFR
1910.1025 Appendix D Qualitative Fit Test Protocol or be

quantitative in nature.

1.6.1.2 During Abatement Activities

1.6.1.2.1

Submit weekly (or as otherwise required by the Building
Owner) job progress reports detailing abatement activities.
Include review of progress with respect to previously
established milestones and schedules, major problems and
action taken, injury reports, equipment breade and bulk
material and air sampling results conducted by Contractor's

Air Sampling Professional.
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1.6.1.2.2

1.6.1.2.3

1.6.1.2.4

1.6.1.2.5

1.6.1.2.6

1.6.1.2.7

Submit copies of all transport manifests, trip tickets and
disposal receipts for all asbestos waste materials removed
from the work area during the abatement process.

Submit daily, copies of worksite entry logbooks with infor-
mation on worker and visitor access.

Submit logs documenting filter changes on respirators, HEPA
vacuums, negative pressure ventilation units, and other
engineering controls,

Submit results of bulk material analysis and air sampling
data coilected during the course of the abatement including
OSH.: compliance air monitoring results.

Submit results of materials testing conducted during the
abatement for purposes of utilization during abatement
activities (e.g. testing of encapsulant for depth of penetra-
tion, testing of substitute materials for adherance to encap-
sulated surfaces)

Post in the clean room area of the worker decontamination
enclosure a list containing the names, addresses, and
telephone numbers of the Contractor, the Building Owner, the
Asbestos Project Officer, the General Superintendent, the Air
Sampling Professionals, the testing laboratory and any other
personnel who may be required to assist during abatement
activities (e.g. Safety Officer, Building Maintenance

Supervisor, Energy Conservation Officer).

1.6.2 Owner Shall

1.6.2.1 Prior to Camencement of Work:

1.6.2.1.1

1.6.2.1.2

Notify occupants of work areas that may be disrupted by the
abatement of project dates and requirements for relocation.
Arrangements must be made prior to start, for relocation of
desks, files, equipment and personal possessions to avoid
unauthorized access into the work area. (Note: Notification
of all building occupants and users is recommended in order
to prevent unnecessary or unauthorized access to the contami-~
nated work area.)

Submit to the Contractor, results of pre-abatement air
sampling (if oconducted) including location of samples, names
of the Air Sampling Professional, equipment utilized and
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method of analysis. (It is recommended that the Building
Owner take the responsibility for obtaining pre-abatement air

sampling.)

1.6.2.1.3 Document that Owner's employees who will be required to enter

the work area during abatement have received training equal
to that detailed in Part 4, Section 4.1. (This training may be
provided by the Contractor's ar the Owner's training con-

sultant at the Owner's discretion.)

1.6.2.1.4 Provide to the Contractor information concerning access, shut-

down and protection requirements of certain egquipment and

systems in the work area.

1.6.2.2 During Abatement

1.6.2.2.1 Submit to the Contractor, results of bulk material analysis

and air sampling data oollected during the course of the
abatement. These sample results are for information only.
They serve only to monitor Contractor performance during the
project and shall not release the Contractor from any re-

sponsibility to sample for OSHA compliance.

1.7 Site Security

1.7.1

1.7.2

1.7.3

1.7.4

The work area is to be restricted only to authorized, trained, and
protected personnel. These may include the Contractor's employees,
employees of Subcontractors, Owner employees and representatives,
State and local inspectors and any other designated individuals. A
list of authorized personnel shall be established prior to job start
and posted in the clean room of the worker decontamination facility.
Entry into the work area by unauthorized individuals shall be reported
immediately to the Building Owner by the Contractor.

A log boock shall be maintained in the clean-room area of the worker
decontamination system. Anyone who enters the work area must record
name, affiliation, time in, and time out for each entry.

Access to the work area shall be through a single worker decontamina-~
tion system located at [designate a location at the worksite]. All
other means of access (doors, windows, hallways, etc.) shall be block-
ed or locked so as to prevent entry to or exit from the work area.

The only exceptions for this rule are the waste pass—out airlock which

shall be sealed except during the removal of containerized asbestos
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1.7.5

1.7.6

waste from the work area, and emergency exits in case of fire or
accident. Bmergency exits shall not be locked from the inside,
however, they shall be sealed with polyéthylene sheeting and tape

until needed.

Contractor should have control of site security during abatement
operations whenever possible, in order to protect work efforts and
equipment.

Contractor will have Owner's assistance in notifying building occupants
of impending activity and enforcement of restricted access by Owner's

employees .

1.8 BEmergency Planning

1.8.1

1.8.2

1.8.3

1.8.4

1.8.5

Erergency planning shall be developed prior to abatement initiation
and agreed to by Contractor and Owner.

Brergency procedures shall be in written form and prominently posted in
the clean change area and equipment room of the worker decontamination
area. Everyone prior to entering the work area must read and sign
these procedures to acknowledge receipt and understanding of work site
layout, location of emergency exits and emergency procedures.
Emergency planning shall include written notification of police, fire
and emergency medical personnel of planned abatement activities, work
schedule and layout of work area, particularly barriers that may
affect response capabilities.

Erergency planning shall include considerations of fire, explosion,
toxic atmospheres, electrical hazards, slips, trips and falls, confined
spaces and heat related injury. Written procedures shall be developed
and employee training in procedures shall be provided.

Emplovees shall be trained in evacuation procedures in the event of

workplace emergencies.

1.8.5.1 For ndn—life—threatening situations - employees injured or other-

wise incapacitated shall decontaminate following normal procedures
with assistance from fellow workers if necessary, before exii:ing

the workplace to obtain proper medical treatment.

1.8.5.2 For life-threatening injury or illness, worker decontamination

shall take least priority after measures to stabilize the injured
worker, remove him fram the workplace and secure proper medical

treatment..
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1.8.6

‘Telephone numbers of all emergency response personnel shall be
prominently posted in the clean chance area and eguipment room, along

with the location of the nearest telephone.

1.9 Pre-Start Meeting

1.9.1

1.9.2

1.9.3

The successful Bidder shall attend a pre-start job meeting [insert
time, location, Attending this meeting will be representatives of the
Owner and the Owner's agents along with testing/monitoring personnel
{eg. Asbestos Project Manager, Air Sampling Professional) who will
actually participate in the Owner's testing/monitoring program.

The Contractor and supervisory personnel who will provide on-site
direction of the abatement activities must attend. The Contractor's
Air Sampling Professional shall also attend.

At this meeting the Contractor shall provide all submittals as required
in Section 1.6. In addition he shall be prepared to provide detailed

information concerning:

1.9.3.1 Preparation of work area

1.9.3.2 Personal protective equipment including respiratory protection and

protective clothing

1.9.3.3 Employees who will participate in the project, including delineat-

ion of experience, training, and assigned responsibilities during

the project.

1.9.3.4 Decontamination procedures for personnel, work area and

equipment.

1.9.3.5 Abatement methods and procedures to be utilized

1.9.3.6 Required air monitoring procedures

1.9.3.7 Procedures for handling and disposing of waste materials.

1.9.3.8 Procedures for final decontamination and cleanup.

1.9.3.9 A sequence of work and performance schedule.

1.9.3.10 Procedures for dealing with heat stress.

1.9.3.11 Emergency procedures
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ART 2 - Materials and BEquipment

2.1 Materials

2.1.1 General (all abatement projects)

2.1.1.1

2.1.1.2

2.1.1.3

2.1.1.4

2.1.1.5

2.1.1.6

2.1.1.7

2.1.1.8

2.1.1.9

Deliver all materials in the original packages, containers or
bundles bearing the name of the manufacturer and the brand name
(where applicable).

Store all materials subject to damage off the ground, away from
wet or damp surfaces and under cover sufficient enough to prevent
damage or contamination. Replacement materials shall be stored
outside of the work area until abatement is completed.

Damaged, deteriorating or previously used materials shall not be
used and shall be removed from the worksite and disposed of pro-
perly.

Polyethylene sheeting for walls and stationary objects shall be a
minimum of 4-mil thick. For floors and all other uses sheeting of
at least 6-mil thickness shall be used in widths selected to
minimize the frequency of joints.

{Method of attaching polyethylene sheeting shall be agreed upon in
advance by the Contractor and Building Owner and selected to
minimize damage to equipment and surfaces. Method of attachment
may include any combination of duct tape or other waterproof tape,
furring strips, spray glue, staples, nails, screws or other
effective procedures capable of sealing adjacent sheets of
polyethlyene and capable of sealing polyethlylene to

dissimilar finished or unfinished surfaces under both wet and dry
conditions (including the use of amended water).]

Polyethlylene sheeting utilized for worker decontamination

enclosure shall be opague white or black in oolor.

[Special materials required to protect objects in the work area
should be detailed (e.g. plywood over carpeting or hardwood
floors to prevent damage from scaffolds and falling material)].
Disposal bags shall be of 6 mil polyethylene, pre-printed with
labels as required by EPA regulation 40 CFR 61.152 (b)(i)(iv) ar
OSHA requirement 29 CFR 1910.1001 (g)(2)(ii).

Disposal drums shall be metal or fiberboard with locking ring

tops.
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2.1.1.10 Stick-on labels as per EPA or OSHA requirements (see 2.1.,2.7) for
disposal drums.

2.1.1.11 Warning signs as required by OSHA 29 CFR 1910.1001 (g){i)(ii)
or as proposed in 29 CFR 190.1001 Asbestos Proposed Rule, Federal
Register and Vol. 49, Tuesday April 10, 1984 (recommended).

2.1.2 Removal

2,1.2.1 Surfactant (wetting agent) shall be a 50/50 mixture
of polyoxyethlylene ether and polyoxyethylene ester, or equiv-
alent, mixed in a proportion of 1 fluid ounce to 5 gallons of
water ar as specified by manufacturer. (An equivalent surfactant
shall be understood to mean a material with a surface tension
of 29 dynes/cm as tested in its properly mixed concentration,
using ASTM method D1331-56- "Surface and Interfacial Tension of
Solutions of Surface Active Agents.”) Where work area
temperature may cause freezing of the amended water solution, the
addition of ethylene glycol in amounts sufficient,to prevent
freezing is permitted.

2.1.2.2 [Specify encapsulating agent to be applied to surfaces from which
asbestos ocontaining material has been stripped.] (It will be
necessary to test the adhesion if new material is to be applied to
the encapsulated substrate. Same manufacturers of replacement
materials will not provide a material warrantly on products applied
over painted, encapsulated or otherwise coated surfaces. Without
proper testing, the material may "fail" and require replacement at
the Owner's expense.)

2.1.2.3 Replacement spray ar trowel-applied fire proofing must be [ULI]
[ULC) labeled and listed, asbestos-free [mineral/fiber} [cementi-
tious) material to provide the degree of fire protection as
required by applicable building codes.

2.1.2.4 Replacement spray or trowel applied thermal insulation and
acoustical material shall be asbestos-free and provide performance
characteristics equal to or better than the original material, and
should be evaluated and selected by the Building Owner prior to

abatement. (See Section 2.1.2.2)
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2.1.3 Encapsulation
2.1.3.1 Encapsuiation materials shall be [specify bridging or penetrating)
type and conform with the following characteristics:
2.1.3.1.1 Encapsulants should not be solvent-based or utilize a wehicle
(the liquid in which the solid parts of the encapsulant are
suspended) consisting of hydrocarbons.
2.1.3.1.2 Encapsulants shall not be flammable.
2.1.3.1.3 Other [specify additional requirements] (Note: Encapsulation
may significantly alter the acoustical characteristics of a
material, the fire ratihg of a material, or the bond of the
material to the substrate These factors must be considered
during the abatement method selection process)
2.1.3.2 Additional materials as necessary for removal, as specified in
2.1.2
2.1.4 Enclosure
2.1.4.1 Enclosure materials shall be [specify] and conform with the
following characteristics.
2.1.4.1.1 The enclosures shall be constructed of materials such that
when the enclosure is completed there is limited potential for
impact damage to the enclosure and no potential for fiber
reiease.
2.1.4.1.2 Other [Specify, where fire, thermal or sound performance
related assemblies are required for enclosure projects. The
applicable {ASTM] [ANSI] [CSA] [ILI) [other] material,
installation, application, specifications or recammended
practice should be specified)
2.1.4.2 AiXditional materials as necessary for removal, as specified in
2,1.2
2.2 Byuipnent
2.2.1 General (all abatement projects)
2.2.1.1 A sufficient quantity of negative pressure ventilation units
equipped with HEPA filtration and operated in accordance with ANSI
29.2-79 (local exhaust ventilation requirements) and EPA guidance

document EPA 560/5-83-002 Guidance for Controlling Friable

Asbestos-Containing Materials in Buildings Appendix F:

Recammended Specifications and Operating Procedures For the Use of

-68-



2.2.1.2

Negative Pressure Systems for Asbestos Abatement shall be
utilized so as to provide one workplace air change every 15
minutes.

To calculate total air flow requirement:

Total ft3/min = Vol. of work area . (in ft-:il.

15 min

To calculate the number of units needed for the abatement:

Number of units needed = [Total ft3/min)

' [Capacity of unit in ft3/min]
If air-supplied respirators are utilized, estimate the volume of
supplied air and add to workplace air volume when calculating
ventilation requirements. For small enclosures and glove bags, a
HEPA filt;ered vacuum system may be utilized to provide negative
air pressure,
Typs “C" air supplied respirators in positive pressure or pressure
demand mode with full facepieces and HEPA filtered disconnect pro-
tection are recammended by the U.S. EPA for all full shift
abatement work until the successful completion of final clearance
air monitoring. Powered air purifying respirators equipped with
HEPA filters and full facepiéoes or respirators with a higher
NIOSH assigned protection factor may be used for inspection or
repair work of less than 1 hour duration per day. A sufficient
supply of charged replacement batteries and filters and a flow
test meter shall be available in the clean change area for use
with powered air purifying respirators. Air purifying respirators
with dual high-efficiency (HEPA) filters may be utilized during
work area preparation activities. (See Section 3.3.2.3).
Air purifying respirators with dual high-efficiency (HEPA) filters
may be utilized during work area preparation activities.
Spectacle kits and eyeglasses must be provided for employees who
wear glasses and who must wear full facepiece respirators.
Respirators shall be provided that have been tested and approved
by the National Institute of Occupational Safety and Health for

use in asbestos contaminated atmospheres.
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2.2.1.3

2.2.1.4

2.2.1.5

2.2.1.6

2.2.1.7

Compressed air systems shall be designed to provide air volumes
and pressures to accomodate respirator manufacture's specificat-
ions. The campressed air systems shall have a receiver of
adequate capacity to allow escape of all respirator wearers from
contaminated areas in the event of compressor failure. Compress-
ors must meet the requirements of 29 CFR 1910.134 (d). Compress-
ors must have an in-line carbon monoxide monitor and periodic
inspection of the carbon monoxide monitor must be evidenced.
Docurentation of adequacy of compressed air systems/respiratory
protection system must be retained on site. This documentation
will include a list of compatible camponents with the maximum
number and type of respirators that may be used with the system.
Periodic testing of compressed air shall insure that systems
provide air of sufficient quality (Grade D breathing air as de-
cribed in Compressed Gas Association Commodity Specifications
G-7.1)

Full body disposable protective clothing, including head, body and
foot coverings (unless using footwear as described in 2.2.1.6)
oconsisting of material inpenetrable by asbestos fibers ('IYVEJ(R

or equivalent) shall be provided to all workers and authorized
visitors in sizes adequate to accomodate movement without tearing.
Additional safety equipment (e.g. hard hats meeting the require-
ments of ANSI Standard 289.1-1981, eye protection meeting the
requirements of ANSI Standard 287.1-1979, safety shoes meeting the
requriements of ANSI Standard 241.1-1967,disposable PVC gloves),
as necessary, shall be provided to all workers and authorized
visitors.

Non-skid footwear shall be provided to all abatement workers.
Disposable clothing shall be adequately sealed to the footwear to
prevent body contamination.

If launderable clothing is to be worn underneath disposable prot-
ective clothing, ;t shall be provided by the Contractor to all
abatement workers. (It is recommended thét launerable clothing be
a unique, specific color to enable it to be distinquished from
general purpose blue, gray or black coveralls which are cammonly
worn.) Laundering must occur in accordance with 29 CFR 1910.1001

(d) (4) (iii) however, (it is preferable that the following

-70-

See section entitled "Establishing a
Supplied Air System" for complete details.



2.2.

2.2.

procedures be utilized:

2.2.1.7.1 Launderers must be trained in proper techniques for handling
asbestos contaminated clothing and provided with personal
protective equipment consisting of appropriate respirators and
disposable clothing for use when needed.

2.2.1.7.2 Machines used for lawndering asbestos contaminated clothing
shall be isolated and restricted for such use.

2.2.1.7.3 Washers shall be equipped with filters to remove asbestos
fibers from discharged water (See Section 3.1.2.7)

2.2:1.7.4 Dryers shall be isolated and restricted for use with asbestos
contaminated fabrics and have HEPA fitered exhaust.

2.2.1.7.5 Machine maintenance shall be performed by protected individ-

uals (as per 2.2.1.7.1.)

.2.1.8 A sufficient supply of disposable mops, rags and sponges for work

area decontamination shall be available.

2 Ramoval

2.2.2.1.A sulficient supply of scaffolds, ladders, lifts and hand tools
(e.g. scrapers, wire cutters, brushes, utility knives, wire saws,
etc.) shall be provided as needed.

2.2.2.2 Sprayers with pumps capable of providing 500 pounds per square
inch (psi) at the nozzle tip at a flow rate of 2 gallons per
minute for spraying amended water.

2.2.2.3 Rubber dustpans and rubber squeegees shall be provided for
cleanup.

2.2.2.

=~
r-3

Brushes utilized for removing loose asbestos containing

material shall have nylon or fiber bristles, not metal.

2.2.2.5 A sufficient supply of HEPA filtered vacuum systems shall be
available during cleanup.

3 Encapsulation

2.2.3.1 Encapsulants shall be sprayed using airless spray equipment.

Nozzle pressure should be adjustable within the 400 to 1500 psi

range. [This can be specified depending on the encapsulant's

viscosity and solids content. Tip size shall also be specified

based on manufacturer's recammendations)

2.2.3.2 Additional support equipment as needed. [specify when known)
(See Section 2.2.2)
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2.2.3.3 The nature of the encapsulant may effect the requirements for
respiratory protection. Vapors that may be given off during
encapsulant application must be taken into account when
selecting respirators, if types other than air supplied are used.
2.2.4 Enclosure
2.2.4.1 [Specify tools to be used to install enclosure supports and
enclosures.] Hand tools equipped with HEPA filtered local exhaust
ventilation shall be utilized during the installation of enclos-
ures and supports if there is any need to disturb asbestos
containing materials during this process. (As an alternative
asbestos material may be partially removed following proper
removal procedures prior to the installation of supports and
enclosures.)
2.2.4.2 A&itional support equipment as needed. [specify when known (See
Section 2.2.2 and 2.2.3))
2.3 Substitions
2.3.1 Approval Required:
2.3.1.1 The Contract is based on the materials, equipment and methods
described in the Contract Documents.
2.3.1.2 The Building Owner will oconsider proposals for substitutions of
materials, equipment and methods only when such proposals are
accompanied by full and complete technical data and all other in-
formation required by the Owner to evaluate the proposed
substitution.
2.3.1.3 Do not substitute materials, equipment or methods unless such
. substitution has been specifically approved for this work by the
Building Owner.
2.3.2 "Or equal":
2.3.2.1 where the phrase "or egual" or "or equal as approved by the
Owner"” occurs in the Contract Document, do not assume that
materials, equipment or methods will be approved by the Owner
unless the item has been specifically approved for this work by
the Owner.
2.3.2.2 The decision of the Owner shall be final.
2.3.3 Separate substitute bids: Bidders may, if they wish, submit complete-

ly seperate bids using materials and methods other than those described
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in the Contract Documents, provided that all substitutions are clearly

jidentified and described, and that the Bid in all other respects is in
accordance with the provisions of the Contract Documents.

2.3.4 Awvailability of specified items:

2.3.4.). verify prior to bidding that all specified items will be available
in time for installation during orderly and timely progress of the
work .

2.3.4.2 1In the event that specified items will not be so available, notify
the Owner prior to receipt of bids.

2.3.4.% Costs of delays because of non-availability of specified items,
when such delays ocould have been avoided by the Contractor, will

be back-charged as necessary and shall not be borne by the Owner.
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pPart 3 - Execution

3.1 Preparation
3.1.1 Work Areas

3.1.1.1

3.1.1.2

3.1.1.3

3.1.1.4

Post caution signs meeting the specifications of OSHA 29 CFR
1910.1001 (g) (1) (ii) at any location and approaches to a locat-
ion where airborne concentrations of asbestos may exceed ambient
background levels. Signs shall be posted at a distance sufficiently
far enough away from the work area to permit an employee to read the
sign and take the necessary protective measures to avoid exposure.
Additional signs may need to be posted following construction of
workplace enclosure barriers

Shut down and lock out electric power to all work areas. Provide
temporary power and lighting. Insure safe installation (including
ground faulting) of temporary power sources and equipment by com—
pliance with all applicable electrical code requirements and OSHA
requirements for temporary electrical systems. All costs for
electric shall be paid for by the Owner.

Shut down and lock out all heating, cooling and air conditioning
system (HVAC) components that are in, supply or pass through the
work area. (Note: Interiors of existing duct work may require
decontamination. This may be done during the pre—cleaning phase of
operations before the ductwork is sealed off or during the final
cleaning phase prior to reengagement of the system. Appropriate
equipment and control measures shall be utilized to prevent con-
tamination of building spaces during this operation. Adequate
cleaning of ductwork may sometimes be accomplished by drawing high

volures of air through the system using the HEPA filtered negative

pressure ventilation units.) Investigate the work area and agree on
preabatement condition with Building Owner. Seal all intake and
exhaust vents in the work area with tape and 6-mil polytheylene
Also seal any seams in system components that pass through the work
area. Remove all HVAC system filters and place in labeled 6-mil
polyethylene bags for staging and eventual disposal as asbestos
contaminated waste.

The Contractor shall provide sanitary facilities for abatement

personnel outside of the enclosed work area maintain them in a clean
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3.1.1.5

3.1.1.6

3.1.1.7

3.1.1.8

3.1.1.9

and sanitary oondition throughout the project.

The Owner will provide water for contruction purposes. Contractor
shall connect to existing Owner system.

Preclean all novable dbjects within the work area using a HEPA f£il-
tered vacuum and/or wet cleaning methods.-as appropriate. After
cleaning, these cbjects shall be removed from the work area and
carefully stored in an uncontaminated location. (Carpeting, drapes,
clothing, upholstered furniture and other fabric items may be dis-
posed of as asbestos contaminated waste or cleaned as asbestos con-
taminated items utilizing HEPA vacuum techniques and off-premises
steam cleaning. Since adequate cleaning of severely contaminated
fabric is difficult, the Building Owner must carefully consider
whether this option is an appropriate one).

Preclean all fixed objects in the work area using HEPA filtered
vacuums and/or wet cleaning techniques as appropriate. Careful at-
tention must be paid to machinery behind grills or gratings where
access may be difficult but contamination significant. Also pay
particular attention to wall, floor and ceiling penetrations be-
hind fixed items. After precleaning, enclose fixed objects in 4 mil
Jolyethylene sheeting and seal securely in place with tape.

Objects (e.g. permanent fixtures, shelves, electronic equip-

nment, laboratory tables, sprinklers, alarm systems, closed circut TV
¢guipment and computer cables) which must remain in the work area
and that require special ventilation or enclosure requirements
should be designated here along with specified means of protection.
(Contract the manufacturer for special protection requirements),
Ca"ltrol panels, gauges etc. in the work area may require Owner
access during abatement. These shall be designated and enclosures
constructed with access flaps sealed with waterproof tape.)
Ereclean all surfaces in the work area using HEPA filtered vacuums
and/or wet cleaning methods as appropriate. Do not use any methods
that would raise dust such as dry sweeping or vacuuming with
egquipment not equipped with HEPA filters. Do not disturb asbestos
oontaining materials during the pre-cleaning phase.

Seal off all windows, doorways elevator openings, corridor
entrances, drains, ducts, grills, grates, diffusers, skylights and

any other openings between the work area and uncontaminated areas
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outside of the work area (including the outside of the building,

tunnels and crawl spaces) with 4 mil polyethylene sheeting and tape

(See Section 3.1.4 - Isolating work area from occupied areas)

3.1.1.10 Cover floors in the work area with polyethylene sheeting.

3.1.1.10.1

Floor shall be covered with two layers of 6 mil (minimum) sheet-
ing. (Floors requiring special protection should be specified.
Carpeting, hardwood flooring and tile floors may be damaged by
leaks of water, ladder feet, scaffold wheels etc. Aditional

layers of protection such as plywood, canvas dropcloths or extra
plastic sheeting may be required by the Owner.) Additional

layers of sheeting may be utilitzed as drop cloths to aid in

cleanup of bulk materials

3.1.1.10.2 Plastic shall be sized to minimize seams. If the floor area

necessitates seams, those on successive layers of sheeting shall
be staggered to reduce the potential for water to penetrate to
the flooring material. A distance of at least 6 feet between
seams is sufficient. Do not locate any seams at wall/floor

joints.

3.1.1.10.3 Floor sheeting shall extend at least 12" up the sidewalls of the

work area.

3.1.1.10.4 Sheeting shall be installed in a fashion so as to prevent slip-

3.1.1.1n

age between successive layers of material. (Vinyl sheeting may
be used for improved traction on floors.)

Cover walls in the work area with polyethylene sheeting. Walls
that are non=porous and will not be damaged by water, sufactant,
encapsulatn do not necessarily need protection. They can be
decontaminated using HEPA vacuums and wet cleaning techniques.
Walls with motor joints (e.g. tile) are considered porous. 1In
addition, openings through these walls to uncontaminated areas of

the building musst be sealed as described in Section 3.1.1.9.

3.1.1.11.1 Walls shall be covered with two layers of 4 mil polyethylene

3.1.1.11.2

3.1.1.11.3

sheeting.

Plastic shall be sized to minimize seams. Seams shall be
staggered and separated by a distance of at least 6 feet.
Wall sheeting shall overlap floor sheeting by at least 12
inches beyond the wall/floor joint to provide a better seal

against water damage and for negative pressure.
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3.1.1

3.1.2

.11.4Wall sheeting shall be secured adequately to prevent it from
falling away from the walls. This will require addi-ional

support/attachment when negative pressure ventilation systems are
utilized.

Worker decontamination enclosure systems.

3.1.2.1 Worker decontamination enclosure systems shall be orovided at

all locations where workers will enter or exit the work area.
One system at a single location for each contained work over is
preferred. These systems may consist of existing rooms outside
of the work area, if the layout is appropriate, that can be
encloéed in plastic sheeting and are accessible from the work
area. When this situation does not exist, enclosure systems
may be constructed out of metal, wood or plastic support as

appropriate.

3.1.2.2 Plans for construction, including materials and layout, shall pe

)

.1.2.4

submitted as shopdrawings and approved, in writing by the Building
Owner prior to work initiation. Warker decontamination enclosure
systems constructed at the worksite shall utilize 6 mil opague
black or white polyethylene sheeting or other acceptable materials
for privacy. Detailed descriptions of portable, pre-fabricated
units, if used-, must be submitted for the Building Owner's
approval. Plans must include floor plan (in accordance with
3.1.2.3) with dimensions, materials, size, thickness, plumbing and
electrical utilities.

The worker decontamination enclosure system shall consist of at
least a clean room, a shower room, and an equipment room, eact
separated from each other and from the work area oy airlocks.

Entry to and exit from all airlocks and decontamination enclosure

system chambers shall be through curtained doorways consisting of
two sheets of overlapping polyethylene sheeting. One sheet shall
be secured at the top and left side, the other sheet at the top
and right side. Both sheets shall have weights attached to the
bottom to insure that they hang straight and maintain a seal over
the doorway when not in use. Doorway designs, providing equivil-
ant protection and acceptable to the Building Owner may be

utilized.
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3.1.2.5

3.1.2.6

3.1.2.7

3.1.2.8

Access between any two rooms in the decontamination enclosure
system shall be through an airlock with at least 3 feet separating
each curtained doorway. Pathways into (from clean to contaminat-
ed) and out from (oontéminated to clean) the work area shall be
clearly designated

Clean room shall be sized to adequately accomodate the work

crew. Benches shall be provided as well as hooks for hanging

up street clothes. (lockers may be provided for valuables,
however, workers may be requested to secure valuables in

their cars). Shelves for storing respirators shall also be
provided in this area. Clean work clothes (if required under
disposables), clean disposable clothing, replacement filters for
respirators, towels and other necessary items s;hall be provided in
adequate supply at the clean room. A location for postings shall
also be provided in this area. Whenever possible, a lockable door
shall be used to permit access into the clean room from outside
the work area. Lighting, heat and electricity shall be provided
as necessary for comfort. This space shall not be used for
storage of tools equipment or materials, (except as specifically)
designated) or as office space.

Shower room shall contain one or more showers as necessary to ade-
quately accamodate workers. Each shower head shall be supplied
with hot and cold water adjustable at the tap. The shower en-
closure shall be co.nst.ructed to ensure against leakage of any
kind. An adequate supply of scap, shampoo and towels shall be
supplied by the Contractor and available at all times.

Shower water shall be drained, collected and filtered

through a system with at least 0.5-1.0 micron particle size
collection capability. (Note: A system containing a series of
several filters with progressively smaller pore sizes is recom-
mended to avoid rapid clogging of filtration system by large
particles.) _

The equipment room shall be used for storage of equipment and
tools at the end of a shift after they have been decontaminated
using a HEPA filtered vacuum and/or wet cleaning techniques as
appropriate. Replacement filters (in sealed containers until

used) for HEPA vacuums and negative pressure ventilation
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ejuipment, extra tools, containers of surfactant and other
materials and equipment that may be required during the abatement
may also be ‘stored here as needed. A walk-off pan (a small
children's swimming pool or equivilant filled with water shall be
located in the work area just outside the equipment room for
workers to clean off foot coverings after leaving the work area
and prevent excessive contamination of the worker decontamination
enclosure system. A drum lined with a labeled 6 mil polyethylene
bag for collection of disposable clothing shall be located in
thie room. Contaminated footwear (e.g. rubber boots, other

reusable footwear) shall be stored in this area for reuse the
following workday.

3.1.3 Waste Container pass-out airlock (usually required only for large
jobs) and emergency exits.

3.1.3.1 The waste container pass-out airlock shall be constructed at some
location away from the worker decontamination enclosure system.
Wherever possible, this shall be located where there is
direct access from the work area to the outside of the building.

3.1.3.2 This airlock system shall consist of an airlock, a container
staging area, and another airlock with access to outside the work
area,

3.1.3.3 The waste container pass—out airlock shall be constructed in
similar fashion to the worker decontamination enclosure system
using similar materials and airlock and curtain doorway designs.

3.1.3.4 This airlock system shall not be used to enter or exit the work-
site.

3.1.3.5 Bmergency exits shall be established and clearly marked with duct
tape arrows or other effective designations to permit easy location
from anywhere within the work area. They shall be secured to
prevent access fram uncontaminated areas and still permit emergency
exiting., These exits shall be properly sealed with polythylene
sheeting which can be cut to permit egress if needed. These exits
may be the worker decontamination enclosure, the waste pass-out
airlock and/or other alternative exits satisfactory to fire
officials.

3.1.4 Isolation of the work area from occupied areas of the building
(Building owner must clearly identify all areas that will be

occupied].
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3.1.4.1

3.1.4.2

3.1.4.3

3.1.4.4

3.1.4.5

The ocontaminated work area shall be separated from uncontaminated,

occupied areas of the building by the construction of air tight
barriers.

Walls shall be oconstructed of wood or metal framing to support
barriers in all openings larger than 4' x 8'.

A sheathing material {plywood, drywall) of at least 3/8" thickness
shall be applied to work side of barrier.

Cover both sides of partition with a double layer of 6 mil poly-
ethylene sheeting with staggered joints and seal in place.

Caulk edges of partition at floor, ceiling, walls and fixtures to

form an air tight seal.

.1.5 Maintenance of workplace barriers and worker decontamination enclos-

ure systems.

3.1.5.1

3.1.5.2

3.1.5.3

3.1.5.4

3.1.5.5

3.1.5.6

Following campletion of the oconstruction of all polythylene
barriers and decontamination system enclosures, allow overnight
settling to insure that barriers will remain intact and secured
to walls and fixtures before beginning actual abatement
activities.

All polyethylene barriers inside the workplace, in the worker
decontamination enclosure system, in the waste container pass-out
airlock and at partitions constructed to isolate the work area
fram occupied areas shall be inspected at least twice daily, prior
to the start of each day's abatement activities and following the
completion of the day's abatement activities. Document
inspections and observations in the daily project log.

Damage and defects in the enclosure system are to be repaired
immediately upon discovery.

Use smoke tubes to test the effectiveness of the barrier system
when directed by Building Owner.

At any time during the abatement activities after barriers have
been erected, if visible material is observed outside of the work
area or if damage occurs to barriers, work shall immediately stop,
repairs be made to barriers, and debris/residue cleaned up using
appropriate HEPA vacuuming and wet mopping procedures.

If air samples collected outside of the work area during abatement
activities indicate airborne fiber concentrations greater than

0.01 f/cc or pre-measured background levels (whichever is lower) -
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work shall immediately stop for inspection and repair of barriers.
Cleanup of surfaces outside of the work area using HEPA vacuums

or wet cleaning techniques may be necessary.

3.1.5.7 Install and initiate operation of negative pressure ventilation

3.1.7

3.1.8

3.1.9

3.1.10

equipment as needed to provide one air change in the work area
every 15 minutes. (See Section 2.2.1.1) Openings made in
the enclosure system to accamodate these units shall be made air-
tight with tape and/or caulking as needed. If more than one unit
is installed, they should be turned on one at a time, checking the
integrity of wall barriers for secure attachment and need for
additional reinforcement. Insure that adequate power supply is
available to satisfy the requirements of the ventilating units.
Negative pressure ventilation units shall be exhausted to the
outside of the building whenever feasible. They shall not be
exhausted into occupied areas of the building. Twelve inch
extension ducting shall be used to reach from the work area to the
outside when required. Careful installation, air monitoring and
daily inspections shall be done to insure that the ducting does
not release fibers into uncontaminated building areas.
Once constructed and reinforced as necessary, with negative pressure
ventilation units in operation as required, test enclosure for leak-
age utilizing smoke tubes. Repair or reconstruct as needed.
Clearly identify and maintain emergency and fire exits from the work
area.
Ramove, clean and enclose in polyethylene the ceiling mounted
objects such as lights and other items that may interfere with the
abatement process and were not previously cleaned and sealed off.
Utilize localized spraying of amdended water and/or HEPA vacuums to
reduce fiber dispersal during the removal of these fixtures.

Ramoval of building structural components

3.1.10.1 After isolation of work area as described in previous sections

and initiation of negative pressure ventilation, remove ceiling
[tiles] [panels]) within the work area carefully. If panels are
to be reused, vacuum them with a HEPA filtered vacuum cleaner and
carefully damp sponge and wrap cleaned [tiles] [panels] in 4 mil
polyethylene sheeting and seal with tape. Store as designated by

building owner (preferably outside of the work area). If (tiles)
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3.1.10.

3.1.10.

3.1.10.

3.1.1
3.1.11.
3.1.1

3.1.11.

3.1.1.

3.1.1.

3.1.11.

3.1.12

3.1.12.

2

3

4

[panels) are to be discarded it is not necessary to clean them,
but wrap in a similar fashion and stage for disposal in the waste
oontainer pass-out airlock. (Disposal is preferred over re-use
when tiles or panals are composed of porus materials because of
difficulties in adequate cleaning.) |

Where suspended ceiling T-grid components must be removed to
perform the abatement, HEPA vacuum and wet-sponge each piece after
removal from hangers. Wrap clean grid pieces in 4-mil polyethy-
lene sheeting and seal with tape. Store as designated by Building
Owner or in waste staging area if designated for disposal.

When removal of ceiling grid suspension system is not necessary
for accessibility, to the asbestos containing materials leave the
system in place and clean properly following completion of
abatement.

{Remove plaster/drywall ceilings including lathe, furring channel
system, wire mesh, ties, clips, screws, nails and other access-
ory items as necessary and dispose of as asbestos contaminated
waste material. Plaster ceiling may actually contain asbestos.
They should be tested.) As work progresses, spray ceiling
materials and debris with amended water to keep wet until

containerized for disposal.)

Camencement of work shall not occur until:

1

.2

3

Enclosure systems have been constructed and tested

Negative pressure ventilation systems are functioning adequately
All pre-abatement submissions, notifications, postings and per-
mits have been provided and are satisfactory to- the Building Owner
(See Section 1.6)

All equipment for abatement, clean-up and disposal are on hand
All worker training [and certification] is completed

Contractor receives written permission from Building Owner to com-

mence abatement.

Alternative Procedures

.1

Procedures described in this specification are to be utilized at
all times.

If specified procedures cannot be utilized, a request must be made
in writing to the Building Owner providing details of the prob-

lem encountered and recamended alternatives
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3.1.12.3 Alternative procedures shall provide equivalent or greater pro-

tection than procedures that they replace.

3.1.12.4 Any alternative procedure must be approved in writing by the

Building Owner prior to implementation.

3.2 Workplace Entry and Exit Procedures

3.2.1 Personnel entry and exit

3.2.1.1

3.2.1.2

3.2.1.3

3.2.1.4

3.2.1.5

3.2.1.6

3.2.1.7

All workers and authorized personnel shall enter the work area
through the worker decontamination enclosure system

All personnel who enter the work area must sign the entry log,
located in the clean room, upon entry and exit.

A1l personnel, before entering the work area, shall read and be
familiar with all posted reqgulations, personal protection require-
ments (including workplace entry and exit procedures) and
emergency procedures. A sign-off sheet shall be used to
acknowledge that these have been reviewed and understood by
all personnel prior to entry.

All personnel shall proceed first to the clean room, remove all
street clothes and appropriately don respiratory protection (as
deemed adequate for the job conditions) and launderable and/or
disposable coveralls, head covering and foot covering. Hard
hats, eye protection and gloves shall also be utilized if
required. Clean respirators and protective clothing shall be

provided and utilized by each person for each seperate entry

into the work area.

Personnel wearing designated personal protective equipment shall
proceed from the clean roam through the shower roam and equipment
room to the main work area.

Before leaving the work area all personnel shall remove gross
contamination from the outside of respirators and protective
clothing by brushing and/or wet wiping procedures. (Small HEPA
vacuums with brush attachments may be utilized for this purpose,
bowever, larger machines may tear the suits) Each person shall

clean bottams of protective footwear in the walk-off pan just
prior to entering the equipment roaom.

Personnel shall proceed to eguipment room where they remove all
protective equipment except respirators. Deposit disposable [and
launderable] clothing into appropriately labeled containers for

disposal [and laundering]
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3.2.1.8

3.2.1.9

3.2.1.10

3.2.1.1

3.2.2 Waste

3.2.2.1

3.2.2.2

3.2.2.3

Reusable, contaminated footwear shall be stored in fhe equipment
room when not in use in the work area. Upon campletion of abate-
ment it shall be disposed of as asbestos contaminated waste.
(rubber boots may be decontaminated at the completion of the
abatement for reuse)

Still wearing respirators, personnel shall proceed to the shower
area, clean the outside of the respirators and the exposed face
area under running water prior to removal of respirator and show-
er and shampoo to remove residual asbestos contamination.

Various types of respirators will requrie slight modification of
these procedures. An airline respirator with HEPA filtered dis-
connect protecﬁion may be disconnected in the equipment room and
work into the shower. A powered air-purifying respirator face-
piece will have to be disconneted formt he Filter/power pack
assembly which is not waterproof, upon entering the shower. A
dual cartridge respirator may be worn into the shower. Cartridges
must be%lacedfor each new entry into the work area.

After showering and drying off, proceed to the clean room and don
clean disposable [and/or launderable] clothing if there will be
later re-entry into the work area or street clothes if it is the
end of the work shift.

These procedures shall be posted in the clean room and equipment
room.

container pass-out procedures

Asbestos contaminateé waste that has been containerized shall be
transported out of the work area through the waste container
pass-out airlock [or through the worker decontamination enclosure
if a separate airlock has not been constructed]

Waste pass-out procedures shall utilize two teams of workers, an
"inside" team and an "outside" team,

The inside team wearing appropriate protective clothing and res-
pirators for inside the work area shall clean the outside, includ-
ing bottoms, of properly labeled containers (bags, drums, or
wrapped components) using HEPA vacuums and wet wiping techniques
and transport them into the waste container pass-out airlock. No
worker from the inside team shall further exit the work area

through this airlock .
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3.2.2.4

3.2.2.5

3.3 Personnel

The outside team, wearing a different color protective clothing
and appropriately assigned respirators, shall enter the airlock

from outside the work area, enclose the drume in clean,

labeled, 6 mil polyethylene bags and remove them fraom the airlock
to the outside. No worker fram the outside team shall further
enter the

work area through this airlock.

The exit from this airlock shall be secured to prevent unauthor-
ized entry.

Protection Requirements

3.3.1 Training

3.3.1.1

3.3.1.2

3.3.1.3

Prior to commencement of abatement activities all personnel who will
be required to enter the work area or handle containerized asbestos
containing materials must have received adequate training in
accordance with Part 4 Section 4.1 of this document.
Special on-site training on equipment and procedures unigue to

this job site shall be performed as required.

Training in emergency response and evacuation procedures shall

be provided

3.3.2 Respiratory Protection

3.3.2.1

3.3.2.2

3.3.2.3

All respiratory protection shall be provided to workers in accord-
ance with the submitted written respiratory protection program,
whicn includes all items in OSHA 29 CFR 1910.134 (b) (1-11). This
program shall be posted in the clean room of the worker Gecontam-
ination enclosure system
Workers shall be provided with personally issued, individually id-
entified (marked with waterproof designations) respirators.
Respirators shall be selected that meet the following level of
protection requirements:
Each Building Owner (in conjunction with an industrial nygienist)
must decide on the levels of respiratory protection that will be
required for asbestos abatement activities. Those level and
specific requirements should be inserted here. (The U.S. EPA
recomends that Type “"C" air-supplied respirators in positive
pressure or pressure demand mode with full facepieces and HEPA

filtered disconnect protection be provided to all full-shift
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asbestos abatement workers. Powered air-purifying respirators
equipped with HEPA filtration and full facepieces may be utilized

for inspection or repair work of less than one (1) hour duration.

(See Section 2.2.1.2)
Inplementation Suggestions:

The use of engineering controls such as negative pressure venti-
lation units and HEPA vacuums and good work practices such as the
tting of asbestos containing material prior to abatement (when
applicable), misting the work area to help fibers settle oﬁt,
removal in small sections, use of glove bags and proper clean-up
and containerization all help to reduce airborne fiber levels in
the work area. A properly designed air monitoring program,
implemented by a qualified air sampling professional and analytical
laboratory, may support the use of respiratory protective devices

that provide a lower factor of protection to the workers than

As a rule of thumb, cartridge respirators
are usually adequate for prepping and
final clean-up. Air supplied respirators
are usually adequate during removal and
gross clean-up.

air supplied respirators, for some abatement activities. Safety
problems associated with the use of airline systems and time and
financial constraints may be reduced through the use of alternative
types of respiratory protection., It is imperative, however, that
adequate air monitoring of fiber levels and a well designed
respriatory protection program (in accordance with 29 CFR 1910.134)
be implemented. Key points of the respirator program include
proper selection of respirator type and size, training of personnel
in the proper inspection, donning, use, cleaning and maintenance
procedures for the respirator selected including their use
limitations and a good fitting and fit testing program to provide
proper protection. Single-use disposable respirators are not
recamended for use during any asbestos abatement activities.
Negative-pressure dual cartridge respirators shall be eguipped with
high efficiency filters and exhalation and inhalation valves to
permit the performance of positive and negative pressure fit
Checks.)
3.3.2.4 Fit testing
3.3.2.4.1 Wworkers must perform positive and negative air pressure fit tests

each time a respirator is put on, whenever the respirator design
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3.3.2.4.2

3.3.2.4.3

3.3.2.5

3.3.2.6

so permits. Powered air-purifying respirators shall be tested
for adequate flow as specified by the manufacturer.

Workers shall be given a qualitative fit test in accordance with
procedures detailed in the OSHA Lead Standard (29 CFR 1910.1025,
Appendix D, Qualitative Fit Test Protocols) for all respirators to
be used on this abatement project. An appropriately administered
quantitative fit test may be substituted for the qualitative fit
test.

Documentation of adequate respirator fit must be provided to the
Building Owner.

No one wearing a beard shall be permitted to don a respirator and
enter the work area.

Additional respirators (mimimum of 2 of each type) and training
on their donning and use must be available at the work site for

authorized visitors who may be required to enter the work area.

3.3.3 Protective Clothing

3.3.3.1

3.3.3.2

3.3.3.3

3.4 Removal

Disposable clothing including head, foot and full body protect-
ion shall be provided in sufficient quantities and adequate sizes
for all workers and authorized visitors.

[Launderable clothing, if required, shall be provided in suffi-

cient quantities and adequate sizes for all workers and author-

ized visitors]).

Hard hats, protective eyewear, gloves, rubber tfoots and/or other
footwear shall be provided as required for workers and authorized
visitors. Safety shoes may be required for some activities.

Procedures

3.4.1 Clean and isolate the work area in accordance with Section 3.1

3.4.2 Wet all asbestos containing material with an amended water solution

using equipment capable of providing a fine spray mist, in order to

reduce airborne fiber concentrations when the material is disturbed.

Saturate the material to the substrate, however, do not allow

excessive water to accumulate in the work area. Keep all removed

material wet enough> to prevent fiber release until it can be con-

tainerized for disposal. If work area temperatures are below 32°F

and amended water is subject to freezing, dry removal permits and

procedures must be utilized (See 2.1.2.1). Maintain a high

humidity in the work area by misting or spraying to assist in fiber
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3.4.3

3.4.4

3.4.5

3.4.6

3.4.7

settling and reduce airborne concentrations. Wetting procedures are
not equally effective on all types of asbestos containing materials
but, shall none-the-less be used in all cases.

Saturated asbestos containing material shall be removed in manageable
sections. Removed material should be containerized before moving to
a new location for continuance of work. Surrounding areas shall be
periocdocally sprayed and maintained in a wet condition until visible
material is cleaned up.

Material removed from building structures or components shall not be
dropped or thrown to the floor. Material should be removed as intact
sections or camponents whenever possible and carefully lowered to

the floor. If this cannot be done for materials greater than 50 feet
above the floor, a dust-tight chute shall be constructed to trans-
port the material to containers on the floor or the material may be
containerized at elevated levels (e.g. on scaffolds) and carefully
lowered to the ground by mechanical means, For materials between 15
and 50 feet above the ground they may be containerized at elevated
levels or dropped onto inclined chutes or scaffolding for subsequent
oollection and containerization.

Containers (6-mil polyethylene bags or drums) shall be sealed when
full. (Wet material can be exceedingly heavy. Double bagging of
waste material usually necessary. A determination of need for single
or double bags must be made early in the abatement process and
agreed to by the Building Owner.) Bags shall not be overfilled.

They should be securely sealed to prevent accidental opening and
leakage by tying tops of bags in an overhand knot or by taping in
gooseneck fashion. Do not seal ‘bags with wire or cord. (Bags may be
placed in drums for staging and transportation to the lan¢:ill. Bags
shall be decontaminated on exterior surfaces by wet cleaning and HEPA
vacuuming before being placed in clean drums and sealed with locking
ring tops}.

Large components removed intact may be wrapped in 2 layers of 6-mil
polyethylene sheeting secured with tape for transport to the
landfill,

Asbestos containing waste with sharp-edged components (e.g nails,
screws, metal lath, tin sheeting) will tear the polyethylene bags

and sheeting and shall be placed into drums for disposal.
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3.4.8

3.4.9

3.4.10

3.4.1

After completion of all stripping work, surfaces from which asbestos
containing materials have been removed shall be wet brushed and

sponged ar cleaned by some equivalent method to remove all visible
residue

Clean-up shall proceed in accordance with Section 3.7

After the work area has been rendered free of visible residues, a
thin coat of a satisfactory encapsulating agent shall be applied to
all surfaces in the work area including structural members, building
components and plastic sheeting on walls, floors and covering non-
removable items, to seal in non-visible residue. (Note: 1) High
temperature components such as boilers and pipes may not permit the
applicaiton of some encapsulants. 2) If insulation or acoustical
materials are to be reapplied to the abated area, be certain that the
encapsulant selected will permit good adhesion to the substrate. A
small area should be tested before application)

Special circumstances (e.g. live electrical equipment, high

amosite content of material, materials previously coated with an en-
capsulant or paint) may prohibit the adequate use of wet methods to
reduce fiber concentrations. For these situations, a dry removal
may be required. The contractor will have to acquire of special
permits, different from those mentioned herein from the NESHAP

enforcement agency.

3.5 Encapsulation Procedures

3.5.1 Clean and isolate the work area in accordance with section 3.1

3.5.2 Repair damaged and missing areas of existing [sprayed] [troweled])
materials with non-asbestos containing subsitutes [specify]. Mater-
ial must adhere adequately to existing surfaces and provide an
adequate base for application of encapsulating agents. Filler
material shall be applied in accordance with manufacturer's
recommended specifications.

3.5.3 Remove loose or hanging asbestos containing materials in accordance
with the requirements of Section 3.4.

3.5.4 Bridging-type encapsulants

3.5.4.1 Apply bridging-type encapsulants to provide [ ] inches of min-

imum dry film thickness over sprayed asbestos surfaces

3.5.4.2 When using a bridging-type encapsulant use a different color

for each coat. Use [oolor} for final coat.
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3.5.5

Penetrating-type encapsulants

3.5.5.1 Apply penetrating-type encapsulant to penetrate existing spray-

ed asbestos materials to a depth of [ ] inches.

3.5.5.2 Apply penetrating-type encapsulant to penetrate existing sprayed

asbestos materials wuniformly to substrate

3.5.5.3 During treatment with a penetrating-type encapsulant, the

3.5.6

3.5.7

3.5.8

Contractor shall remove selected random core samples of the
asbestos-containing materials in the presence of the Owner to
check the depth of penetration.
Apply encapsulants using airless spray equipment (See Section 2.2.1.9
Equipment - Encapsulation)
Clean-up shall be in accordance with Section 3.7
Encapsulated asbestos containing materials shall be.designated app-
ropriately [specify format - labels, signs or color codes and
frequency location of indicators] in order to warn building
maintenance personel in the event that they are required to disturb

the materials.

3.6 Enclosure Procedures

3.6.1

3.6.2

3.6.3

3.6.4

3.6.5

Clean and isolate the work area in accordance with Section 3.1

Spray areas that will be disturbed during the installation of hangers
or other sipport/framing materials for the enclosure with water con-
taining the specified surfactant. Keep these areas damp to reduce
airborne fiber concentrations.

Remove loose ar hanging asbestos containing materials in accordance
with the requirements of Section 3.4.

After installation of hangers and other fixing devices and before in-
stallation of enclosure, repair damaged areas of fireproofing/ther-
mal insulation materials as required using a non-asbestos containing
replacement material. Prepare surfaces and apply replacement mater-
ial in accordance with manufacturer's recommendations.

[Specify enclosure procedures] and include the following require-

ments:

3.6.5.1 Use hand tools equipped with HEPA filtered local exhaust ventilation

to drill, cut into or otherwise disturb asbestos containing mater-
ials during the installation of support systems for the enclosures.
(Alternatively, these areas of material ocould be removed prior to

installation of supports.)
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3.6.5.2 Use materials that are impact resistent and that will provide an

air-tight barrier once construction is complete.

3.6.5.3 Lower utilities as necessary and reinstall in a manner which permits

3.6.7

proper utilization and does not disturb the intergrity of the en-
closures. Utility maintenance should not require the enclosure to
be opened or disturbed. (If it does, an alternative abatement
strategy is indicated)

Enclosed asbestos containing materials shall be designated approp-
riately (Specify format - sign, label, oolor code and frequency/lo-
cation of indicators] in order to warn building maintenance personnel

in the event that they are required to disturb the enclosure.

3.7 Clean-up Procedure

3.7.1

3.7.2

3.7.3

3.7.4

3.7.5

3.7.6

3.7.7

Remove and containerize all visible accumulations of asbestos con-

taining material and asbestos contaminated debris utilizing rubber
dust pans and rubber squeegees to nove material around. Do not use
metal shovels to pick wp or -move accumulated waste. Special care
shall be taken to minimize damage to floor sheeting.

Wet clean all surfaces in the work area using rags, mops and sponges
as appropriatc. (Note: Same HEPA vacuums might not be wet—dry
vacuums, To pick up excess water and gross wet debris, a wet-dry
shop vacuum may be used. This will be contaminated and require
cleaning prior to removal from the work area.)

Remove the cleaned outer layer of plastic sheeting from walls and
floors. Windows, doors, HVAC system vents and all other openings
shall remain sealed. The negative pressure ventilation units shall
remain in continuous operation. Decontamination enclosure systems
shall remain in place and be utilized.

After cleaning the work area, wait at least 24 hours to allow fibers
to settle and HEPA vacuum and wet clean all objects and surfaces in
the work area again.

Remove all containerized waste from the work area and waste container
pass-out airlock.

Decontaminate all tools and equipment and remove at the appropriate
time in the cleaning sequence.

Inspect the work area for visible residue. I1f any accumulation of
residue is observed, it will be assumed to be asbestos and the 24

hour settling period/cleaning cycle repeated.
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3.7.8

3.7.9

The work area shall be cleaned until it is in compliance with State
and Local requirements and any more stringent criteria agreed upon by
the Contractor and Owner prior to initiation of abatement activities

fvitaria chanlA ke in the fAarm Af vianal insrections and airborne
fiber concentrations). Additional cleaning cycles shall be provided,
as necessary, at no cost to the Building Owner until these criteria
have been met.

Following the satisfactory completion of clearance air monitoring
remaining barriers may be removed and properly disposed of. A final
visual inspection by the Owner shall insure that no contamination
remains in the work area. Unsatisfactory conditions may require
addition cleaning and air monitoring. (See section 3.10 Reestablish-

ment of the Work Area).

3.8 Clearance Air Monitoring

3.8.1

3.8.2

3.8.3

3.8.4

Following the completion of clean-up operations, the Contractor
shall notify the Building Owner that work areas are ready for clear-
ance air monitoring.

The Owner shall then arrange for an Air Monitoring Professional to
sample the air in the work area for airborne fiber concentrations.
(Note: The use of TEM (Transmission Electron Microscopy) is highly
recomended for clearance air monitoring. Availability of this
analytical service may be limited, however, and turn around time for
sample analysis may be significantly longer than the NIOSH methods.)
The air sampling shall otherwise be conducted using sampling pumps
calibrated at a flow rate of at least two and not more than 4 liters -
per minute using collection media and procedures in accordance with
NIOSH Standard Analytical Method P&CAM 239 or 7400, as

available., Air volumes shall be sufficient to provide reliable
results down to a ooncentration of 0.0l fibers per cubic centimeter
of air (f/cc) or lower. (Minimum air volumes of 3000 liters shall
be collected) for P&CAM 239 and 1000 liters for method 7400. Volume

requirements for electrom microscope methods should be discussed with

the analytical laboratory)

[The number of samples that are required and the specific locations
vhere they shall be taken should be established by the Building Owner
in conjunction with an industrial hygienist before abatement activity

begins.)
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3.8.5 Aggressive sampling shall be performed with [specify number] port-
able fans circulating air in the work area to simulate actual use
conditions. Negative pressure ventilation units shall not be
utilized for this purpose.

3.8.6 Air Samples shall be analyzed by [Phase Contrast Microscopy] (See
Part 4 Section 4.5 Laboratory Services) [Transmission Electron
Microscopy ]

3.8.7 All samples at all locations shall indicate concentrations of air-
borne fibers less than 0.01 f/cc for release of the work area.

3.8.8 Areas exceeding this level shall be recleaned using procedures in
Section 3.7 and retested until satisfactory levels are cbtained.
(Inplementations Suggestions:

The following is exerpted from A Review of the Scientific Basis for

EPA: School Asbestos Hazard Program with Recommendations to State

Health Officials. Published by the centers for Disease Control in

October, 1984).

When air samples are collected after an asbestos abatement, the
"action level® should conform with a policy of lowest feasible level.
The ooncept of an environmental "action level" is not the same as
that of a permissible exposrue limit that is precisely monitored for
compliance with regulatory standards. As used here it is consistent

with a policy of recommending that asbestos exposures be reduced to
the lowest feasible level. It is readily measured by the NIOSH
#7400 for asbestos in air; and it should be helpful to those who must
make risk management decisions when the general public is
potentially exposed to asbestos.

An "action level" of 0.0l f/c.c. may be useful as a guidelines for
monitoring a building with potentially hazardous asbestos surfaces,
as part of a comprehensive program or during abatement work,
maintenance, etc. It is not a recomended "occupancy” or “safe"
level.

Using the NIOSH Method #7400 including modified rules for counting
only fibers with aspect ratios of 5:1 or more in a 1,000 liter air
sample will permit detection and quantification of about 0.0l f/c.c.
if a coefficient of variation of 25% is considered acceptable for
risk-management decisions. This variability is reasonable, since

the conversion factor used to convert mass concentration to fiber
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oconcentrations in environmental risk assessments has such a large

uncertainity factor.

3.9 Disposal Procedures

3.9.1

3.9.2

3.9.3

3.9.4

As the work progresses, to prevent exceeding available storage
capacity on site, sealed and labeled containers of asbestos contain-
ing waste shall be removed and transported to the prearranged dis-
posal location.

Disposal must occur at an authorized site in accordance with regula-
tory requirements of NESHAP and applicable State and Local guidelines
and regulations.

All dunp receipts, trip tickets, transportation manifests or other
documentation of disposal shall be delivered to the Building Owner
for his records. A recaomended recordkeeping format utilizes a chain
of ~custody form which includes the names and addresses of the
Generator (Building Owner), Contractor, pickup site, and disposal
site, the estimated quantity of the asbestos waste and the type

of containers used. The form should be signed by the Generator, the
Contractor, and thé Disposal Site Operator, as the responsibility for
the material changes hands. If a separate hauler is employed, his
name, address, telephone number and signature should also appear on
the form.

Transportation to the landfill

3.9.4.1 Once drums, bags and wrapped components have been removed fram

the work area, they shall be loaded into an enclosed truck for

transportation.

3.9.4.2 When roving containers, utilize hand trucks, carts and proper

lifting techniques to avoid back injuries. Trucks with lift gates

are helpful for raising drums during truck loading.

3.9.4.3 The enclosed cargo area of the truck shall be free of debris and

3.9.4.4

lined with 6é~-mil polyethylene sheeting to prevent contamination
from leaking or spilled containers. Floor sheeting shall be in-
stalled first and extend up the sidewalls. Wall sheeting shall be
overlapped and taped into place.

Drums shall be placed on level surfaces in the cargo area and
packed tightly together to prevent shifting and tipping. Large
structural components shall be secured to prevent shifting and

bags placed on top. Do not throw containers into truck cargo area.
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3.9.4.5

3.9.4.6

3.9.4.7

Personnel loading asbestos containing waste shall be protected by
disposable clothing including head, body and foot protection and

at a minimum, half-facepiece, air-purifying, dual cartridge
respirators equipped with high efficiency filters.

Any debris or residue observed on containers or surfaces outside
of the work area resulting from clean-up or disposal activities
shall be immediately <leaned-up using HEPA filtered vacuum equip-
ment and/or wet methods as appropriate.

Large metal dumpsters are sometimes used for asbestos waste
disposal. These should have doors or tops that can be closed
and locked to prevent vandelism or other disterbance of the
bagged asbestos debris and wind dispersion of asbestos fibers.
Unbagged material shall not be placed in these containers, nor
shall be used for non-asbestos waste. Bags shall be placed, not

thrown, into these containers to avoid splitting.

3.9.5 Disposal at the landfill

3.9.5.1

3.9.5.2

3.9.5.3

3.9.5.4

3.9.5.5

Upon reaching the landfill, trucks are to approach the dump locat-
ion as closely as possible for unloading of the asbestos contain-
ing waste.

Bags, drums and components shall be inspected as they are off-
loaded at the disposal site. Material in damaged containers shall
be repacked in empty drums or bags as necessary. (Local require-
ments may not allow the disposal of asbestos waste in drums,
Check with appropriate agency and institute appropriate
a_ternative procedures.)

Waste containers shall be placed on the ground at the disposal
site, mot pushed or thrown out of trucks (weight of wet material
could rupture containers).

Personnel off-loading containers at the disposal site shall wear
protective egquipment consisting of disposable head, body and foot
protection and, at a minimum, half-facepiece, air-purifying, dual
cartridge respirators equipped with high efficiency filters.
Following the removal of all containerized waste, the truck cargo
area shall be decontaminated using HEPA vacuums and/or wet methods
to meet the no visible residue criteria. Polyethylene sheeting
shall be removed and discarded along with contaminated cleaning

materials and protective clothing, in bags or drums at the
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disposal site.

3.9.5.6 If landfill personnel have not been provided with personal pro-

tective equipment for the compaction operation by the landfill
operator, Contractor shall supply protective clothing and respir-

atory protection for the duration of this operation.

3.10 Reestablishment of the Work Area and Systems

3.10.1

3.10.2

3.10.4

3.10.5

3.10.6

3.10.7

3.10.8

3.10.9

3.10.10

3.10.11

Reestablishment of the work area shall only occur following the
completion of clean-up procedures and after clearance air monitoring
has been performed and documented to the satisfaction of the Building
Owner

Polyethlene barriers shall be removed from walls and floors at this
time, maintaining decontamination enclosure systems and barriers over
doors, windows, etc. as required.

The Contractor and Owner shall visually inspect the work area for any
remaining visible residue. Evidence of contamination will necess-
itate additional cleaning requirements in accordance with Section 3.7
Additional air monitoring shall be performed in accordance with Sec-
tion 3.8 if additional clean-up is necessary.

Following satisfactory clearance of the work area, remaining poly-
ethylene barriers may be removed and disposed of as asbestos contam-
inated waste.

At the discretion of the Contractor, mandatory requirements for per-
sonal protective equipment may be waived following the removal of all
barriers.

Resecure mounted objects removed fram their former positions during
area preparation activities.

Relocate cbjects that were removed to temporary locations back to
their ariginal positions.

Reestablish HVAC, mechanical and electrical systems in proper work-
ing arder. Remove contaminated HVAC system filters and dispose of as
asbestos contaminated waste. Decontaminate filter assembly using
HEPA vacuums and wet cleaning technigues. 1Install new filters in
BVAC systems. Dispose of old filters.

Repair all areas of damage that occured as a result of abatement act-

ivities,
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Part 4 Support Activities and Personnel

4.1 Training
4.1.1 Training shall be provided by the Contractor to all employees or agents
who may be required to disturb asbestos containing or asbestos contam-
inated materials for abatement and auxilliary purposes and to all super-
visory personnel who may be involved in planning, execution or inspect-
ion of abatement projects.
4.1.2 Training shall provide, at a minimum, information on the following top-
ics:
4.1.2.1 The health hazards of asbestos including the nature of various
asbestos related diseases, routes of exposure, known dose-response
relationships, the synergistic relationship between asbestos
exposure and cigarette smoking, latency periods for disease and
health basis for standards.
4.1.2.2 The physical characteristics of asbestos including fiber size,
aerodynamic properties, physical appearance and uses.
4.1.2.3 Enployee personal protective equipment including the types and
characteristics of respirator classes, limitations of respirators,
proper selection, inspection, donning, use, maintenance and stor-
age of respirators, field testing the face-piece-to-face seal
(positive and negative pressure fitting tests), qualitative and
quantitative fit testing procedures, variations between laboratory
and field fit factors, factors that affect respirator fit (e.g.
facial hair), selection and use of disposable clothing, use and
handling of launderable clothing, non-skid shoes, gloves, eye
protection and hard hats.
4.1.2.4 Medical monitoring requirements for workers including required and
recomended tests, reasons for medical monitoring and employee ac-~
-cess to records.
4.1.2.5 Air monitoring procedures and requirements for workers including
description of equipment and procedures, reasons for monitoring,
types of samples and current standards with recommended changes.
4.1.2.6 Wark practices for asbestos abatement including purpose, proper
construction and maintenance of air-tight plastic barriers, job
set-up of airlocks, worker decontamination systems and waste
transfer airlocks, posting of warning signs, engineering controls

electrical and ventilation system lockout, proper working techni-
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ques, waste clean-up, storage and disposal procedures.

4.1.2,7 Ppersonal hygiene including entry and exit procedures for the work
area, use of showers and prohibition of eating, drinking, smoking
and chewing in the work area.

4.1.2.8 Special safety hazards that may be encountered including eletric-
al hazards, air contaminants (OO0, wetting agents, encapsulants,
materials from Owner's operation), fire and explosion hazards,
scaffold and ladder hazards, slippery surfaces, confined spaces,
heat stress and moise.

4.1.2.9 Workshops affording both supervisory personnel and abatement
workers the opportunity to see (and experience) the construction
of containment barriers and decontamination facilities.

4.1.2.10 Supervisory personnel shall, in addition, receive training aor con-
tract specifications, liability insurance and bonding, legal
considerations related to abatement, establishing respiratory
protection medical surveillance programs, EPA OSHA [and State)
recordkeeping requirements, and other topics as requested by the
Building Owner.

4.1.3 Training must be provided by individuals qualified by virtue of exper-
ience and education to discuss the topic areas in 4.2
4.1.4 Training is to have occurred within 12 months prior to the initiation of
abatement activities.
4.1.5 Contractor must document training by providing date of training, train-

ing entity, course outline, and names and qualifications of trainers.

4.2 Medical Monitoring

4.2.1 Medical Monitoring must be provided by the Contractor to any employee ar
agent that may be exposed to asbestos in excess of background levels
during any phase of the abatement project. (Due to the synergistic
effects between smoking and asbestos exposure, it is highly recommended
that only non-smokers be employed in positions which may require them to
enter asbestos contaminated atmospheres.

4.2.2 Medical monitoring shall include at a minimum:

4.2.2.1 A work/medical history to elicit symptomatology of respiratory
disease.
4.2.2.2 A chest x-ray (posterior - anterior, 14 x 13 inches) evaluated by

a Certified B-reader.
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4.2.2.3

A pulmonary funtion test, including forced vital capacity (FVC)
and forced expiratory volume at one second (FEN)l, administered

and interpreted by a Certified Pulmonary Specialist.

4.2.3 Employees shall be given an opportunity to be evaluated by a physician

to determine their capability to work safely while breathing through the

added resistance of a respirator. (Examining physicians shall be aware

of the nature of respiratory protective devices and their contributions

to breathing resistance. They shall also be informed of the specific

types of respirators the employee shall be required to wear and the work

he will be required to perform, as well as speciai workplace conditions

such as high temperatures, high humidity, and chemical contaminants to

which he may be exposed.)

4.3 Asbestos Project Manager

4.3.1 The Asbestos Project Manager shall be the Owner or a designated respre-

4.3.

sentative paid by the owner. (also known as Clerk-of-the-Waorks or

Campetent Person this person could be an administrator, architect,

engineer, industrial hygienist or other individuals(s) posessing the

qualifications detailed in section 4.3.2.)

2 The Asbestos Project Manager shall be able to demonstrate through

special education, training, skills, knowledge or experience

satisfactory to the Building Owner to indicate the ability to carry out

the following activities as required:

.3.2.1
.3.2.2
.3.2.3
.3.2.4

.3.2.5

.3.2.6

(&%)
.
~
.
~

.3.2.8

.3.2.9

.3.2.10

.3.2.1

aAssist in decision making regarding selection of procedures

assist in writing contract specifications for the abatement

Assist in evaluation of bids and selection of a contractor

Enforce contract specifications

Tour work area with the Contractor and agree on pre-abatement con-
itions of the work area

Inspect and sign off on barriers and decontamination enclosure
systems .

Observe activities at all times during the oourse of abatement.
Meet with the Contractor daily to review work progress and solve
problems or adjust procedures as appropriate.

Perform bulk material or air sampling and all workplace inspection
clearance inspections for the Building Owner.

Re ort on abatement to the Building Owner.

Request, review and maintain Contractor submittals.

-99.



4.3.2
4.3.3

4.3.4

4.4 Air

.12 Provide training and/or respirator fit testing to personnel.

The Asbestos Project Manager shall have the authority to stop any Jjob
activities if they are not being performed in accordance with applicable
requlations or guidelines or the requirements of this specification.
These will be reported to the Owner. with description of activity, reason
for stopping it and alternatives for correcting the problem.

(Note: The Asbestos Project Manager should be selected as early as
possible prior to selection of the Contractor to enable participation
during the pre-bid conference, walk-through, and pre-construction
conference. )

The Asbestos Project Manager shall be covered by adequate liability
insurance to protect against errors and omissions in the performance of
support activities. [Building Owner may insert minimum requirements
based on individual projects.])

Sampling Professional (ASP)

4.4.1

4.4.2

4.4.3

4.4.

The Air Samwpling Professional shall conduct all air sampling for the

Building Owner.

The ASP shall conduct air sampling in accordance with the NIOSH Standard

anylytical Method for Asbestos in Air P&CAM 239 and/or Method 7400 or

other acceptable methods as otherwise agreed upon.

It is recomended that the following schedule be utilized for air samp-

ling during the project (in addition to OSHA compliance monitoring):

3.1 Pre-abatement sampling - A sufficient number of air samples shall
be oollected prior to the start of abatement activities in order
to Getermine prevalent airborne concentrations. Samples should be
taken both inside and outside of the work area and buildings to

establish existing levels under normal activity conditions.

.3.2 Sampling during the abatement project

.4.3.2.1 The following schedule of samples shall be required on a

daily basis, once abatement activities begin (The following
are recomended minimums. The size of the abatement activity
will impact on the number of samples necessary to adequately
monitor the Contractor's activities. Decisions on the

number of samples should be made with the advice of the Air
Sampling Professional):

2 Area Samples (inside the work area)

2 personal Samples (inside the work area)
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4.

4.4.

2 Area Samples (outside the work area in uncontaminated
areas of tﬁe building. One of these shall be at the
entrance to the worker decontamination enclosure.)

1 Area Sample (outside the building)

1 Area Sample (at the exhaust of negative pressure

ventilation equipment.)

4.3.2.2 Samples shall be collected at a sampling rate of 2
liters/min. A minimum acceptable air wvolume is 480 liters.

3.3 Post-Abatement (clearance) air sampling shall be conducted follow-
ing the cleaning phase of work, once the no visible residue
criteron has been met. A sufficient number of samples shall be
collected aggressively (with portable fans circulating air in the
work area to simulate actual use conditions) to determine post-
abatement air concentrations. An adequate wlume of air to

provide accuracy to 0.01 fibers/oc is required.

4.4.4 The Air Sampling Professional shall be experienced and knowledgeable

about the methods for asbestos air sampling and be able to select rep-

resentative numbers and locations of samples.

4.5.5 The Air Sampling Professional shall have adequate liability insurance

to protect against errors and omissions in the performance of support
activities. [Building Owner may insert minimum requirements based on

individual projects.]

4.5 Laboratory Services

4.5.1

4.5.2

4.5.3

Laboratory utilized for analyzing air samples by NIOSH shall be
satisfactory participants in the NIOSH Proficiency Analytical testing
(PAT) program asbestos analysis.

Laboratories used for bulk material identification shall be satisfact-
ory participants in the EPA quality assurance program for. bulk asbestos
analysis.

The period of time permitted between the collection of air samples and
the availability of results shall be less than 24 hours for samples
collecting during abatement activities. Timetables for results of pre-
abatement and clearance air samples shall be established by the Building
Owner. (On-site analytical capabilities are preferred for immediate

results of sampling. This provides the Building Owner with a timely
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review of Contractor performance and a more rapid awareness of hazardous
exposure conditions which can be corrected. This service may not be
readily available, however. Real-time monitoring instruments provide
same support in this matter as long as their limitations are clearly
understood and the Contractor and Building Owner agree in advance on how
the results are to be used. These devices do not meet current OSHA
monitoring requirements and should not be used in place of sampling as

described in Section 4.4.3.2).
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PRE-WORK ACTIVITIES AND CONSIDERATIONS
Objective: To review the primary tasks that should be performed by the
contractor before beginning an asbestos abatement project. Also, to
discuss important considerations that should be examined before
agreeing on job specifications and price.

Learning Tasks: Information in this section should enable participants to:

(Cgy Understand what to look for when conducting the pre-bid walk-

through survey of the job site.

< Ask specific questions relating to job site conditions and how

they effect agreements under the specifications.

< Become knowledgeable in good techniques for screening and

selecting abatement employees.

<5 Understand the type of information that needs to be covered in a

training program for abatement employees.

< Understand the design and use of a project logbook and its

importance during an asbestos abatement job.
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ASSESSING THE WORK AREA

An important "rule of thumb" for any asbestos
abatement contractor is to never accept, or bid
a project, without first viewing and assessing
the site. There is much valuable information to
be gained during one of these assessments, such
as determining the size of the job (number of
sq. ft. of asbestos-containing material), or
examining the configuration of the ceiling sur-
face (irregular ceiling shape can increase the
amount of asbestos-containing material origin-
ally believed to be present). A survey such as
this also provides a basis upon which the con-
tractor can formulate an effective strategy for
asbestos removal and/or control. Some of the
important items an abatement contractor will
need to look for on this pre-bid survey are

outlined in this section of the program.

Check Analytical Results of Bulk Samples

The first questions that a contractor probably
should ask during the pre-bid walk through
survey are who did the initial survey to identify
the asbestos, what type of sampling was con-

ducted, and what forms of analysis were used.
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The contractor should ensure that appropriate
bulk sampling was performed by qualified indi-
viduals using proper analytical methods. A
laboratory that participates in the EPA bulk
asbestos identification quality assurance pro-
gram is a minimal requirement (accreditation
by the American Industrial Hygiene Association
is also preferred). The contractor should then
review the analytical results of the bulk
samples to determine the types and percentages
of asbestos present. There are several reasons
why this type of information will be of benefit
to the contractor. First, the analytical reports
provide excellent documentation that can be
used in establishing a project file. This file can
then be used as a good source of reference
should any questions arise concerning the
asbestos-containing materials in the building.
Information contained in the analytical reports
is also important because different types of
asbestos will require various handling tech-
niques. For instance, amosite is considered by
some scientists to be more hazardous than
chrysotile, in addition to not accepting wetting
agents as well, and will require different hand-
ling procedures. Fiber counts will usually be
much higher when handling amosite as opposed

to chrysotile.
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If analytical reports are not available prior to,
or during the survey, the contractor should
obtain his/her own by including it as part of the
assessment. It is important that the informa-
tion from these reports be used as the main
criteria on which to base decisions, rather than
word-of-mouth from a resident maintenance
worker or other building occupant which could

lead to confused facts or other misinformation.

Inspect the Nature of the Asbestos-Containing

Material

The contractor should determine the hardness
and texture of the asbestos-containing material
to be removed (must touch it). He/she should
also note whether or not it has been painted
over. (Note: A high efficiency cartridge type
respirator should be worn when conducting
these tests.) The contractor may also wish to
test a sample area of asbestos-containing
material to determine its ability to absorb
amended water. This can be done by using a
plant sprayer. If the material cannot absorb
wetting agents, other appropriate strategies
will need to be developed which may increase

the cost and project time.
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Check Accessibility of Material

Note the accessibility of all materials for
removal; that is, whether or not the asbestos-
containing material is accessible enough to
remove. If not, an alternative means of control
might have to be used such as encapsulation or
enclosure. Several factors that may enter into
this determination are ceiling height, false ceil-
ings, pipes, sprinklers, ducts, sloping floors,

fixed barriers, etc.

Check for Difficulty of Isolating the Work Area

Another irnportant concern is isolating the area
in which removal will take place. Is it possible
to enclose the area completely by using six mil
polyethylene? Or, will other measures have to
be implemented in certain areas to adequately
isolate the removal site. In cases such as
school buildings, it may be easiest to simply
line the walls and floors with two layers of six
mil polyethylene since the contractor will
usually remove all desks and chairs from the
work area. However, in cases such as a church
or computer room, plywood and plastic enclo-

sures may have to be constructed so that the
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materials left in the room will not be contami-
nated by the asbestos removal activities, or
damaged by water. Another section of this
program, "Preparing the Work Area and
Establishing a Decontamination Unit," further

discusses these practices.

Determine if Areas Adjacent to Abatement

Activity Will Be Occupied

If areas adjacent to the abatement activity will
remain occupied, several important practices
should be observed. Most importantly, the
HVAC system will need to be altered, or the
opening of the duct into the work area should
be completely sealed off. This sealing of the
HVAC helps ensure that airborne fibers will not
be drawn into the air return system and dis-
persed throughout adjacent areas, or the supply
system will not place the work area under
positive pressure and cause airborne fibers to
escape. To provide documentation that con-
tamination of adjacent areas has not occurred,
a qualified person should take background air
samples in each of the areas before abatement
work begins. These results are then compared

to the results of samples taken in these areas
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during and after the work is completed. By
doing this sampling, it can be demonstrated
that other areas were not contaminated as a

result of the asbestos abatement work.

Determine Room Volume and Natural Air

Movement in the Work Area

During this walk-through survey, consideration
should be given to the number and placement of
negative air units. An estimate of the air
volume in the work area is necessary for deter-
mining the number of units needed to achieve
the desired number of air changes per hour.
Also, the way in which air will move through
the work area is a consideration in placement
of the negative air units. This idea is further
outlined in the section entitled, "Confining and

Minimizing Airborne Asbestos Fibers."

Check Items Reguiring Special Protection

During the pre-bid walk-through, items requir-
ing special protection should be noted. These
items might include walnut paneling, trophy
cabinets, glass piping, carpets, lab equipment,

dangerous chemicals, computers, and elevators.
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In the case of walnut paneling, common sense
should be used when hanging polyethylene to
enclose the work area. Care must be used when
tacking up the plastic so that the paneling will
not become damaged. The nails should be
placed between the panel strips in the natural
gaps as near the ceiling as possible to prevent

any small holes from being visible.

For trophy cabinets that are stationary and
must remain in the work area while removal is
taking place, proper measures must be taken to
ensure that the cabinet is adequately enclosed
with six mil polyethylene. During this initial
survey, the contractor should note the condition
of any of these cabinets, and the exact contents
of each to prevent any future conflicts that
could result if someone were to claim that

something was damaged or missing.

Glass piping is another item that the contractor
should note during the pre-bid walk-through
since special procedures must be followed to
ensure that it does not become damaged. These
glass/ceramic  pipes will often contain
hazardous materials, (i.e., acids, hazardous

waste, etc.). Therefore, the pipes should be
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tagged and/or labeled as containing hazardous
materials, and workers should avoid contacting
them if possible. These glass pipes are often
found in the vicinity of other pipes which have
asbestos-containing lagging on them.
Therefore, contingency procedures must be
established to prevent and handle hazards which

could develop from working around these pipes.

Determine if Existing Carpet is to be Removed

Special note should also be made of where
carpeting is located in the facility. In most
cases, the carpeting should be removed com-
pletely from the area in which the asbestos
removal will be taking place. When fibers
settle on a carpeted surface, they often pene-
trate through to the floor and become trapped
underneath. Once this occurs, repeated traffic
over the area will cause the fibers to be re-
dispersed throughout the surrounding air. If
carpet is specified for removal, assess the diffi-
culty of removing it (i.e., the carpet may be
glued in place). Also, consideration must be

given to disposal requirements/procedures.
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Note Any Materials or Equipment Which Will

Require Special Handling

Additionally, lab equipment and/or dangerous
chemicals should be examined closely by the
contractor during the pre-bid walk-through
survey. It may be necessary to remove much of
the equipment and/or chemicals from the work
area before abatement activities take place. If
the contractor's employees will be moving
expensive lab equipment or chemicals, the con-
tractor should ensure that all items are appro-
priately handled through training and/or direct
supervision. This may be a tedious process
requiring extra time to complete. In some
cases, the building owner may have their own
maintenance personnel perform these functions

before the contractor comes in to begin work.

Note Stationary Objects that Require Special

Attention

As previously mentioned, if the abatement work
area will be in a room that contains computers
which cannot be moved, other strategies must
be developed such as building an elevated plat-

form (plywood and plastic) over the terminals.
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Elevators can also be a major problem on as
asbestos abatement job. The elevator, or the
shaft can become contaminated with asbestos-
containing materials, or their movement can
cause air displacement in contaminated areas.
The contractor will need to take special
precautions to properly seal off the doors with
six mil polyethylene (even plywood in some
cases) and to key the elevator not to stop at the

floor(s) on which the work area is located.

Other Considerations

To prevent any misunderstandings or conflicts,
it is imperative that the job specifications spell
out exactly who is to pay for the utilities used
during the project. Usually, the building owner
will pay these expenses, but if not, this should
be clearly understood by both sides before work
beqgins. Likewise, the waste water filtration
and disposal method should be agreed upon and

specified (see "Waste Disposal Requirements").

The contractor should also document all pre-
existing damages in the areas in which his/her
employees will be working. Photographs, video-

tapes, diagrams, lists, and tape recordings may
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be used for these purposes. This documentation
should include all surface damages (walls,
tables, desks, etc.), vandalism, roof leaks, or
other water damage. This consideration is
important because often after a project has
been completed, the building owner, or another
facility operator will claim that some damages
occurred as a result of the contractor's work.
By utilizing the list that was developed at the
beginning of the project, the contractor can
verify whether the damagés were pre-existing,

and not a result of the contractor's work.

Other important aspects that should be consid-
ered by a contractor when conducting a pre-bid
walk-through survey include an estimate of the
temperature when the project is scheduled to
begin. It may be that the bid is at the end of
the summer, and the project is scheduled to
begin in the winter, or vice versa. In these
cases, appropriate climate control strategies
will need to be implemented. Also, at this
time, it should be decided who will provide
security at night or off-hours to assure that no
unauthorized entries into the contaminated

work area will occur.
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Additional safety hazards that need to be con-
sidered include all electrical circuits and/or
receptacles, equipment, etc. Since the work
area in an asbestos abatement job will common-
ly contain large amounts of water, the potential
for electrical hazards will be greatly increased.
During the pre-bid walk-through, the contractor
should make note of all these potential hazards.
Once the building owner is made aware of these
situations, an appropriate plan of action can be
implemented. It may be possible and appropri-
ate to shut down all power to the work area
while the project is going on. If not, other
precautions will need to be taken. This is
discussed in greater detail in the section
entitled, "Safety and Health Considerations,

Other than Asbestos."

Consideration must also be given as to where
the contractor will be able to park vehicles or
trailers. Are there adequate facilities present-
ly available, or will other arrangements have to
be made? Along with this, consideration must
be given to where the contractor's equipment
and supplies will be stored. If there is not
adequate space available on the job site, it may

be necessary to rent additional space at some
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nearby location. Care must be used so that the
rented space will not become contaminated.
(Note: Recommend lining the space with two

layers of six mil polyethylene.)

Possibly, the most important aspect to consider
during the pre-bid survey is whether full or
partial removal will take place. If partial
removal will be performed, the airborne fiber
clearance levels in the contract specifications
should be examined closely to determine if that

level is achievable.

Another area of concern during the walk-
through should be the configuration of the walls
and surfaces for attaching tape. This is
important to determine how the polyethylene
sheeting will have to be hung to adequately
enclose the work area. Care must be used when
hanging polyethylene so the walls will not be
damaged, but the plastic will remain in place
until intentionally moved. This is an important
consideration at this time since the contractor
will have to estimate how much material will
be needed to enclose all work areas. Many
times, the building owner may want the project

to be inconspicuous to the general public.
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Therefore, opaque polyethylene may have to be
used to construct tunnels from the work areas
outside to the waste disposal trucks.
Additionally, depending on the nature of the
work area, special tools, equipment, and man-
lifts or scissorlifts may have to be utilized

during prepping of the work area.

The location and type of decontamination units
should also be a major consideration before
submitting a bid. Will it be possible to have one
central decontamination unit, or will it be
necessary to establish multiple stations? Some
contractors may have their own units (i.e.,
trailers), but many choose to build them on-
site. Many buildings in which asbestos removal
takes place already contain shower facilities
(i.e., school buildings, gymnasiums, etc.).
Under no circumstances should the contractor
ever permit his/her employees to use these as
part of the decontamination sequence.
Separate facilities should be constructed utiliz-
ing appropriate waste water filtration equip-
ment. An advantage of building temporary site
units is that the chance of residual contamina-
tion is reduced since they will be demolished at

the end of the project and disposed.
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Also, a major area of concern when assessing a
facility prior to beginning work is identification
of any hot surfaces (pipes) that could present a
hazard to abatement workers. First, it should
be noted whether the pipes will be active or
inactive. If they are active, appropriate meas-
ures will have to be taken to ensure that
workers will not contact these surfaces., If the
lines are inactive, work may be carried out as it
would on any other surface of normal tempera-
ture. The contractor should investigate the
types of re-insulation that will be required on
surfaces and pipes after the asbestos-containing
material has been removed. The original
material was there for some specific purpose;
thus, a replacement material with similar prop-

erties will probably be necessary.

If type C, air supplied respirators will be used,
the contractor must determine whether or not
the hoses will reach the work area from the air-
generating source. Low pressure air-supply
lines cannot exceed 300 feet, according to

OSHA regulations.

Another important aspect that must be consid-

ered by a contractor before bidding a project is
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who will pay for the air monitoring, and
whether or not the person conducting the moni-
toring is qualified. This should be established in
the specifications. The building owner should
always be responsible for the daily air sampling,
but the contractor is often responsible (and
required by OSHA) to conduct personal air
sampling on the asbestos abatement employees.
(Note: This is discussed in greater detail in the

"Air Monitoring" section.)

The contractor should ensure that the job speci-
fications allow adequate time for their
company to complete the job with a high degree
of quality. If specifications call for a "hurry
up" job, the contractor should inform the build-
ing owner or architect if they do not feel that
adequate time is available to complete the
project. Attempting to perform the job hastily
may only result in sloppy work and may need-
lessly endanger the health and safety of

employees or other building occupants.

L astly, since there are an increasing number of
ashestos abatement projects being undertaken
these days, many times the people directly

involved with attempting to coordinate an
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asbestos abatement program for a facility may
not be adequately educated in what needs to be
included in the job specifications. Thus, there
will inevitably be cases in which specifications
from other projects are photocopied and sent
out for bids. These are often not applicable in
the least to the particular facility of concern.
The contractor should ensure that the specifi-
cations they are bidding on are designed for the
work and work area of that facility. Though
other specifications can usually serve as a good
guideline for developing a new set of specifica-
tions, they should never be used verbatim from
one project to another. No matter how similar
projects may seem, each one is different in

some way.

These are not all of the special considerations
that need to be examined when conducting a
pre-bid walk-through survey of an asbestos-
containing facility; rather, they are some
common concerns that should typically be
investigated before beginning any asbestos
abatement project. These aspects are
important because they could cost the contrac-
tor's company a substantial amount of time and

money, in addition to possibly endangering the
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II.

III.

lives of employees or other building occupants.
It is imperative that the contractor and the
building owner have a firm understanding as to
exactly how each step of the project will be

carried out.

MEDICAL SURVEILLANCE

Contractors are required as employers to pro-
vide, at no charge to the employee (if exposed
to asbestos), a physical examination by a quali-
fied physician. There are specific items that
these physicals must entail (refer to OSHA 29
CFR 1910.1001). The contractor may use the
results of these physicals to screen potential
employees that wmay have had previous
exposures to asbestos. If possible, the contrac-
tor should avoid hiring a heavy smoker as a
removal worker, or anyone else that would
naturally be at an increased risk from previous
exposure. This topic is further detailed in the

section entitled, "Medical Surveillance."

EMPLOYEE TRAINING

Any workers who will be in or around an

asbestos abatement work area should, as a
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minimum, be advised of the hazards associated
with asbestos exposure, be trained in how to
adequately protect themselves from exposure
during the course of the project, and be trained
in correct job procedures for each of their
positions. OSHA requires training for the use
of respirators. A good way of documenting that
this training has taken place is to develop a
formal training session at which attendance is a
mandatory condition of employment. After the
training is complete, a written test should be
administered. Those who pass the exam should
be permitted to proceed with work, and those
that fail should be held back, reviewed as to
why they failed, and subsequently re-trained. A
typical training program will be at least six to
eight hours long, and for more complex jobs,

should last two days.

A good, in-depth training program should cover
many concepts dealing with the various aspects
of asbestos abatement projects. Background
information on asbestos. Employees should be
told what it is and where it comes from. Also,
they should be informed as to how asbestos was
used and why. An architect, or someone else

with a good technical background may be best
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suited to present this part of the training

program.

The next phase of the training should be an
outline of the dangers or health hazards associ-
ated with exposure to asbestos fibers. Someone
with a good understanding of the medical
hazards associated with breathing asbestos
should give this part of the training session. It
is important that not only the health hazards be
discussed, but also how the fibers enter the
body, and what happens once they are contained
inside the lungs. Fiber size, visibility, and
settling times are all important information. A
film or slides may be helpful in illustrating

these points.

After employees are made aware of the health
hazards associated with asbestos exposure, the
next phase of training should be on what they
can do to protect themselves from this
exposure (i.e., work practices and personal pro-
tective equipment). This training should
include step-by-step instruction on how to per-
form each task associated with their jobs (i.e.,
glovebagging, wetting and scraping, etc.). Also,

training should include a comprehensive review
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of the use of respiratory protection including

the following aspects:

a. How to put on and take off the respirator

b. Cleaning and Maintenance of Respiratqrs

C. Inspection of Respirators

d. Fit testing of Respirators

e. Discussion on uses and limitations of
different types of respirators

f. Hands-on experience (look at various
parts)

Note: The training requirements of an

effective respiratory protection program are

addressed in the section entitled, "Respiratory

Protection."

It is also important that workers be properly
trained in the use of protective clothing. They
should be made aware of its limitations, and
how it should be used to optimize the protec-

tion factor.

The next phase of the training program should
be a discussion of all applicable EPA and OSHA
requlations regarding asbestos abatement
projects. Also, there may be certain state or

local requlations of which employees need to be
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aware. This part of the program should not be
extremely detailed, rather it should provide the
employees with a good understanding of what
they should or should not do when conducting
removal of asbestos-containing materials. It
should be emphasized that the main concern is
the safety and health of the workers, rather
than simply the concern of receiving a citation

for a violation.

The fifth phase of employee training should
deal with proper techniques for sealing off the
work area. In this section, employees will be
instructed on what to look for before sealing
off the work area, and also how to construct a
safe and effective enclosure. Employees should
first be made aware of what an HVAC system
is, and how it affects the air movement through
an area. They should also be instructed on how
to shut the system down and seal off outlets
and inlets so that airborne fibers will not be
drawn into it. Employees should then be
instructed in proper techniques for erecting
plastic barriers, draping the walls, floors, and
furniture with six mil polyethylene. This also
includes construction of airlocks and change

rooms, in addition to posting appropriate warn-
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ing signs, etc. Also, it is important to inform
employees that if a puncture develops in the
polyethylene enclosure while the work area is
active, they should stop work and immediately

seal the leak.

Following the session on sealing off the work
area, workers should be trained in how to
effectively confine and minimize airborne fiber
generation. This can best be accomplished
through proper use of wet methods (i.e., spray
the asbestos-containing material with amended
water). Workers should also be informed at this
time that different forms of asbestos will react
differently to the application of water. For
example, chrysotile will typically accept water;
while amosite is generally more resistant to
wetting. Therefore, employees will have to
take appropriate protective measures since air-
borne fiber concentrations will be potentially
higher when a removal job involves amosite.
Employees should be instructed in methods of
misting the air with water, and also in the
proper methods of using the HEPA vacuum.
Additionally, the function of negative air units
should be outlined and employees made aware

of the need to ensure that these units are kept
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running so that if a rupture occurred in the

enclosure, fiber leakage would be minimized.

A very important aspect of employee training
that is often taken lightly is the recognition and
control of safety and health hazards (other than
asbestos) in an asbestos abatement work area.
Proper training can help reduce employee inju-
ries, and lost time accidents. Subject areas
that should be covered in this part of the
session include the proper use of scaffolding,
how to recognize andf/or eliminate trip/slip
hazards, the proper use of ladders, the identifi-
cation of any electrical hazards, and how to

avoid heat stress/heat stroke situations.

The next phase of employee training should
entail cleaning up the work area. This cleaning
will take place after gross removal has
occurred and all residual debris is ready to be
disposed of. Wet cleaning techniques should be
reviewed (wetting the waste and collecting it
off the floor). Settling times should also be

discussed.

Correct disposal of asbestos-containing debris

is also an important aspect of an abatement

-127-



employee training program (specifically for
employees that will be directly involved with
disposal operations). This part of the program
should include discussions on the need to place
the wetted waste in appropriately labeled six
mil polypropylene bags. These bags should then
be placed in airtight fiberboard drums before
being loaded into the enclosed truck to be taken
to the landfill. (Note: See section entitled,
"Waste Disposal Requirements.") It is
important that any employees who might be
involved with this type of operation in some
way be made aware of the proper procedures
for carrying out these waste disposal activities

and the protective equipment required.

Another important aspect that an employee
training program should include is information
on final inspections/air sampling, and why it is
important. The reason that employees need to
be aware of what the final inspections will
entail is because when they finish work in a
certain area, they can conduct a fairly thorough

visual inspection themselves.

Employees should also be informed as to why

air sampling is being conducted, and what the
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results mean. Employees should be informed
that they may be asked to wear a personal air
sampling pump while they are performing their
job so that the fiber levels that they are
exposed to can be closely monitored. They
should be requested to cooperate with the
industrial hygienist when it is their turn to wear
the sampling equipment. It must also be
emphasized to the employees not to tamper
with the sampling equipment that they are
wearing since the results will indicate the level
of airborne fibers to which they are being

exposed.

Another aspect that the training program
should cover is an explanation of the personnel
decontamination sequence. This should cover
procedures to be followed when beginning or
finishing a shift of asbestos abatement work.
When beginning a shift, employees should be
instructed to enter the clean room first, put on
their protective equipment/clothing, proceed
through the shower area and into the dirty
equipment room before entering the work area.
When finishing a shift, employees should be
instructed to enter the dirty equipment room

first, remove all of their protective clothing
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(except respirators), and then take showers.
Respirators should be removed and washed
while the employee is in the shower. After the
employees complete the shower, they can then
go to the clean room to change back into their
street clothes.  Employees should also be
instructed that in emergency situations, the
emergency will probably override the potential
of adjacent area contamination, and good
judgement should be used if someone needs to
get out of the work enclosure very quickly
(employee has a heart attack, fire, etc.).
Emergency break-through points in the poly-
ethylene enclosure should be clearly marked so

that they will be easily accessible.

Once all of this formal classroom training is
completed, ample time should be provided for
employees to participate in hands-on training or
workshops. Demonstration in these workshops
should include proper techniques for glovebag-
ging, wet and scrape methods, constructing
work area enclosures, personal protective
equipment, etc. This will be the most effective
way to illustrate exactly how these typical
ashestos abatement procedures should be con-

ducted.
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Iv.

Throughout the training program, slides, video
tapes, and hand-outs should be utilized when
possible. A mixture of training techniques
results in better learning. Also, employees with
prior experience in asbestos abatement may
have valuable input during this session. These
comments should be encouraged by the instruc-
tor, and any misinformation should be immedi-
ately corrected without "putting the person
down." It is important for the instructors not
to get overly technical in any one area. At the
end of the program, the written test should be
administered. Results of these tests should be
used to spot areas where employees may need
further training. Also, at this time, employees
should sign a form indicating that they have
received training. The tests and the forms
should then be place in a file so that there will
be documentation that employees were trained

appropriately.

DESIGN AND USE OF A PROJECT LOGBOOK

Prior to the start of any asbestos abatement
project, a logbook should be established. The
logbook serves as a vehicle for maintaining all

the records associated with a project. At a
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minimum, included in the book should be copies
of the employees' medical reports, copies of
any accident, injury, or accident reports, air
sampling results, notes concerning any devia-
tion from standard work procedures, sign-in
sheets, and all other pertinent documents, per-
mits, correspondence, photographs, or records.
Many of these records will be duplicated else-
where such as medical records in the

employee's personal file, etc.

The logbook serves many important functions.
It provides a ready reference for each project
that can be presented at any time during the
project, or long after its completion. It may be
produced by the contractor to demonstrate to
future clients the procedures followed during a
project. The logbook can be an important tool
for planning future jobs and estimating costs.
When planning a project similar in nature, it
can aid in estimating how long the project will
take to complete, how many people will be
necessary, and how to approach specific prob-
lems. The following examples may help to

illustrate this point.
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Example: Prior to the start of one job, the
contractor probed the depth of the fireproofing
and found it to be approximately three inches
deep. During the removal, they discovered that
approximately fifty percent of the fireproofing
was over six inches deep, and in some areas,
nine inches deep. A few extra minutes of
probing the depth of the fireproofing would
have saved much time and money during this
project. Unfortunately, this was not the first
time that this had happened to this company.
Had it been recorded in a logbook the first time
it occurred, and changes in the standard proce-
dures for estimating the amount of material
made, this problem would probably have been

avoided.

Example: A removal project of twenty-four
thousand square feet was two days ahead of
schedule with only the sprayback of treated
cellulose remaining to be completed. Three
days after this sprayback material was applied,
it began to fall from the ceiling. It took the
contractor an extra week of work to remove
this material and replace it with a different
substance. The problem appears to have

resulted from the inability of the material to

-133-



adhere to the substrate since temperatures
during application exceeded 950F in some
cases. Notes of this problem were maintained
in the project logbook and corresponding
. instructions added to the standard operating
procedures to prevent this from occurring

again.

A project logbook may help in protecting a
contractor from future liability concerning a
specific project. A logbook indicates that the
contractor performing the work actually
attempts to do the best job possible using state-
of-the-art techniques. The sign-in sheets main-
tain a record of all people entering and exiting
the work area, for what purpose, for how long,
and what personal protective equipment they
" need. This information, coupled with the air
sampling data, can quickly be used to estimate
how much asbestos the person was exposed to
and for how long. Copies of daily inspection
reports will also reveal if employees were
wearing the appropriate protective equipment
and whether or not it was adequate in protect-
ing them from the airborne fiber levels docu-
mented by the air sampling results. This infor-

mation would be very valuable if needed for
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litigation in the future. It is important to note
that all records must be kept, not just a portion

of them.

Example:  The following is a hypothetical
example. The year is 1996, a woman dies of
lung cancer. Her husband recalls that she
worked in a building when 20 years before, the
owner had stripped asbestos-containing fire-
proofing from the boiler room. A suit is filed
against the building owners and the contractor
who performed the removal work. Although the
contractor performed air sampling throughout
the projects, no records were kept regarding
work practices, other people in the area,
whether the air handling system was on or off,
or where the waste was disposed. Since this is
a hypothetical case, speculation on the outcome
would not be appropriate. However, the
contractor would have a better defense if

proper records were maintained.

The logbook should be well organized, but in a
style decided by the contractor. There are two
common methods of organization. First, there
is the day-by-day method such as a ship

captain's log. If this method is chosen, a
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looseleaf or bound notebook with dividers
labeled with each day should be maintained for
each job. Be sure to make entries on days that
no work is done including how the integrity of

the jobsite was maintained.

Another more common method of organizing a
logbook is by activity. Using this method, a
looseleaf notebook is divided into each activity
and all documentation, notes, and receipts con-
cerning that activity is maintained in the
appropriate section. The following outline is
one suggestion for organizing a logbook. It
should be noted that this is just one outline;
depending on the requirements of each project,
some sections may not apply, while additional

ones may be necessary.

SECTION CONTENTS
Pre-Work EPA or state notification forms,
Papers any necessary state licenses,

county or city permits
(contractor license, disposal per-
mits, etc.). Records regarding
the bonding company, size of
bond, insurance coverage, etc.

Contract Contract specifications, includ-
Specifications ing all drawings/diagrams would

be in this section.
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Personnel

Sign-In
Sheets

Subcantractors

Air Monitoring

Waste Disposal

Daily
Inspection
Reports

Personnel  records including
employment application, W-4
withholding forms, medical

records, and any other records
pertaining to each employee.
Some firms also have their
employees sign certificates stat-
ing that they have read and
understand the OSHA asbestos
standard (29 CFR 1910.1001),
been trained in asbestos removal
techniques, trained and fit
tested for respirators, etc.

A separate section containing
the daily sign-in sheets indicat-
ing when each employee went in
and out of the work area, their
affiliation, and their purpose for
entering the work area. In this
section would be a list of all
authorized personnel permitted
to enter the contaminated area.
Also in this section is a record of
each employees work hours for
payroll purposes.

This section would be a record of
all  subcontractors' activities
including copies of the contract,
names, dates, etc.

All air sampling for the project
should be included in this
section. Area air sampling and
personal sampling results should
be presented. Also presented in
this section should be a copy of
the sampling and analytical
method used along with informa-
tion concerning who performed
the work.

Records of waste disposal activi-
ties including trip tickets should
be kept in this section.

Copies of daily inspection
reports should be maintained.
These reports, addressed else-
where, should also indicate who
performed the inspection, date
and time of inspection. It is
extremely important to include
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comments on unusual aspects of
the project, and to address any
problems that arose and how
they were handled.

Other Sections Other sections may be added as
necessary. Possibly injury/
illness reports, receipts for
rental equipment, lodging, out-
side inspections, newspaper clip-
pings, etc.

The responsibility of maintaining the logbook
should be assigned to responsible personnel.
Normally, this function is performed by the job
site supervisor or the other person responsible
for coordinating activities at the work site.
Upon conclusion of the job, this person may
write a one page summary of the project. This
summary can then be compiled with others and
produced as evidence of previous jobs per-
formed by the contractor to perspective
clients. The two attachments that follow are

examples of a daily project log and a sign-in

sheet, respectively.
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DATE:

DAILY PROJECT LOG

Project Name: Job No.:
Superintendent: (print)
NOTE -  Fill in GENERAL comments on routine progress on this project on the above

date. DETAIL major problems and action taken, injuries, equipment
breakdown, unusual conditions or situations, inspections, hiring or firing of

personnel and any other occurrence which may affect the project. This log
may be utilized as a legal document.

SIGNATURE:

Revised 11/82
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DATE

All personnel must sign in or out

PROJECT

every time they enter/exit the work
area.

SUPT.

PLEASE SIGN CLEARLY

JOB SIGN-IN/SIGN-OUT AND
VISITORS LOG

NAME EMPLOYER

TIME IN TIME OUT REASON/PPE ISSUED
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ESTABLISHING A MEDICAL SURVEILLANCE PROGRAM

Objective: To

provide instructions and guidelines to course participants for

establishing an ongoing medical surveillance program for employees

exposed to airborne asbestos fibers.

Learning Tasks:

<
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Information in this section should enable participants to:

Understand the need for an ongoing medical surveillance

program for workers exposed to asbestos.

Understand the various elements that comprise an acceptable

medical surveillance program

Be knowledgeable of the OSHA standards regarding respirator

use.

Understand how the medical monitoring should be conducted,

what tests should be performed, and what the results mean..

Understand procedures for maintaining appropriate records on

each employee
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THE IMPORTANCE OF MEDICAL SURVEILLANCE

It is important for all asbestos abatement contrac-
tors to establish an ongoing medical surveillance
program for several reasons. The three major areas

of concern are:

1.  The safety and health of all employees
2. Regulatory requirements

3. Other legal liability concerns

Through implementation of a sound medical surveil-
lance program, an abatement contractor will be able
to verify every employee's medical status at a
particular time, comply with OSHA standards on
medical surveillance of workers exposed to asbestos,
and also, to reduce other possible liability risks. In
this section, these three concerns are addressed, in
addition to several other considerations associated

with medical surveillance programs.

Who Needs Medical Surveillance?

Because of the increased public awareness concern-
ing the hazards associated with exposure to airborne
asbestos fibers, and because of various regulatory

requirements, employers and building owners are
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finding themselves in situations where they must
provide for reqgular and periodic medical surveil-
lance for their employees. Asbestos abatement
contractors are required to provide a medical sur-
veillance program for their employees since they
are regularly exposed to airborne asbestos fibers.
For these employees, a medical surveillance
program is used to determine their baseline health
status (health status before beginning work), to
monitor their health during the duration of their
employment/project, and also to provide documen-
tation of their health status along with their work
history upon completion of their employment/

project.

Other employees that should be provided medical
surveillance are custodial and maintenance workers
who may encounter asbestos-containing materials
while performing their normal duties. Examples of
these duties might include working above false ceil-
ings with asbestos-containing insulation, installing
ceiling tiles, or performing maintenance on pipes or
boilers that have asbestos-containing insulation on
them. By law, any employees working in a building
in which the airborne fiber concentrations exceed
0.1 fibers per cubic centimeter (f/cc) during an 8

hour time weighted average (TWA), are required to
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undergo medical surveillance with the cost to be
borne by the employer/building owner. Additionally,
any employee who wears a respirator as a routine
part of their job, must also be medically evaluated
on a regular basis. This is to ensure that the use of
the respirator does not adversely affect his or her

health.

OSHA Standards -- Medical Surveillance

According to the OSHA asbestos standard, 29 CFR
1910.1001, subpart J, the employer/building owner
must provide, at his/her own expense, medical
examinations relative to their employees' exposure
to asbestos. An acceptable medical surveillance
program must include pre-placement, annual, and
termination examinations provided there is suffi-
cient evidence that demonstrates that an employee
has not been examined in accordance with the
standard within the past one-year period. This
standard also outlines the requirements for main-

taining medical records on each employee.

Pre-Placement Exams

According to the OSHA standard, pre-placement

examinations must take place within 30 calendar
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days following the worker's first employment. A
comprehensive medical evaluation must be per-
formed. This should include, as a minimum, a chest
x-ray (posterior-anterior 14 x 17 inches), a medical
history to determine the presence of any possible
respiratory diseases, and pulmonary function tests
including forced vital capacity (FVC) (the maximum
amount of air that can be expired from the lung
after full inhalation), and forced expiratory volume
after one second (FEV] g) (the amount of air forci-

bly expired in one second after full inhalation).

The results of this examination will be used as the
employee's baseline health status, and also to deter-
mine whether or not they are capable of wearing
respirators. A physician's report will then be fur-
nished to the employer/building owner for their
files. If an employee requests to see the report, the
employer/building owner is required to supply them
with a copy. It would also be considered good
practice to explain the report to the individual
employee. Individual test results are normally kept
by the physician or clinic to maintain confidenti-

ality.

It is very important for the employer to be sure the

clinic maintains the results of the examination on
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file. In the event an employee files suit at some
future date claiming a disability, the employer/
building owner will be able to check their records
and prove whether or not the condition could have
occurred as a result of employment with their

company.

In addition to the medical reports, the employer/
building owner should request that the physician
provide a statement indicating whether or not an
employee is capable of wearing a respirator, and
also outlining any limitations associated with their
use. This form should also indicate any other

limitations (i.e., intense heat, extreme cold, etc.).

Annual Examinations

According to OSHA 29 CFR 1910.1001, subpart
(J)(3), every employer must provide, or make avail-
able, comprehensive medical evaluations to each of
their employees engaged in occupations which cause
exposure to airborne asbestos fibers (i.e., abatement
workers, maintenance people, etc.). Such annual
examinations must include, as a minimum, a chest
x-ray (posterior-anterior 14 x 17 inches), a study to
determine the presence of any respiratory diseases,

a pulmonary function test which includes FVC and
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FEV1.0- (Note: Many physicians recommend fewer
x-rays than every year. It is important to consult
your clinic on this matter, but recognize that OSHA
currently requires annual x-ray examinations. This
examination is basically the same as the pre-
placement evaluation, and is used primarily as an

ongoing surveillance mechanism.

The physician will be able to compare the annual
examinations with the pre-placement evaluations to
determine if there are any changes in an employee's
health status. If there are noticeable changes, the
employer and the employee should both be notified
since the situation may require immediate action
(i.e., transfer to another job, discontinue respirator

use, etc.).

Annual examinations, in most cases, will be most
applicable to custodial or maintenance workers who
work in a building, and are not engaged in full-time
asbestos-related work. With the exception of a long
duration project (over 1 year), or an abatement
contractor that continually uses the same employees
on abatement jobs, most of the people used on an
asbestos removal project are temporary workers,
and thus annual monitoring would not be possible.

Temporary workers, in particular, should be encour-
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aged to obtain and preserve copies of their medical

records.

Termination of Employment Examination

Within 30 calendar days before or after the termina-
tion of an employee, OSHA requires that each
employee exposéd to asbestos receive a medical
examination. This examination must entail the
same items as the pre-placement and annual exams.
There must be a chest x-ray (posterior -- anterior
14 x 17 inches), a history to determine the presence
of any respiratory diseases, and pulmonary function
testing including FVC and FEV; g. Records of these
exams must be retained by the employer/building
owner for a minimum period of 30 years to provide
documentation of the health status of the employee.
The reason for this 30 year period is because the
latency period associated with asbestos-related
diseases often ranges between 15-30 years. Thus, if
an employee files a claim 25 years later, the

employer will have records on file for reference.

REASONS FOR SPECIFIC TESTS

All of the tests that are required to be performed

during pre-placement, annual, and termination
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medical examinations are required in order to prop-
erly evaluate the human body systems that are most
likely to be affected by exposure to elevated levels
of airborne asbestos fibers. Some specific reasons

for each tests are discussed as follows:

Chest X-Ray -- (Posterior -- Anterior 14 x 17

Inches): These are performed primarily to detect
irregularities in the lungs or the heart, including any
fibrosis or pleural plaques induced by exposure to
asbestos. Chest x-rays may also be used as a
baseline for comparing future x-rays. ldeally, chest
x-rays should be interpreted by a certified
"B Reader." A "B Reader" is a physician (often a
radiologist or pulmonologist) who has received
specialized training in the interpretation of chest x-
rays, specifically relating to occupational lung
diseases. "B Readers" are required to pass a profi-
ciency test administered by the Centers for Disease

Control (NIOSH) in Morgantown, West Virginia.

Pulmonary Function: These tests are conducted to

determine if a person's lungs are expanding nor-
mally, and if there is adequate air movement in and
out of the lungs. The FVC and FEV) g are con-
ducted through the use of a spirometer. If the

FEVy,g is reduced, this may signify a possible
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obstruction or problem in an employees lungs. If the
FVC or the ratio of FEV) g to FVC is reduced, this
may signify restrictive changes in the employee's

lungs.

Pulmonary History: This part of the examination is

simply a questionnaire that is completed by the
employee. It is used to idéntify the potential for
respiratory diseases. Several questions relate to
chronic lung diseases, while others address the
employee's personal habits such as smoking. There
is often particular concern for the health of a
person who smokes and is also exposed to asbestos.
Smoking is known to have a synergistic effect
relating to asbestos exposure. That is, it compounds
or intensifies the effects. Recent studies indicate
that an asbestos worker who smokes is more likely
to develop lung cancer than non-smokers who do not

work with asbestos.

Physical Examination: Criteria to be evaluated on

the routine physical examination often include
medical history, blood pressure, pulse, vision (depth
perception, peripheral), an audiogram (hearing test),
urinalysis, and follow-up classification with appro-

priate recommendations.
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It is a good recommended practice to require indi-
viduals over 40 years of age, or other people who
might be at an increased risk, to have a physical
examination. Also, for these same individuals, it
would be valuable to have electrocardiograms per-
formed. It is a known fact that the use of respira-
tors places increased strain on the cardio-pulmonary
system; thus, if abnormalities show up on the elec-
trocardiogram, appropriate actions can be taken
(i.e., transfer to a job that does not require respira-

tor use).

Costs Associated with Medical Surveillance

The costs of employee medical surveillance exami-
nations are relatively reasonable compared to the
cost of privately practicing physicians. In some
cases, it may be possible to obtain group discounts if
enough employees are involved. A recent poll of
several occupational health clinics in the Atlanta,

Georgia area indicated the following average costs:

- Chest x-ray
posterior-anterior $ 35-40
lateral 15-20
- Pulmonary Function 20-25

- Pulmonary History --
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- Physical Examination 20-30

- Electrocardiogram 20-30

SUMMARY

Important information to obtain from this section of
the course includes an understanding of why a good
medical surveillance program is essential for
employers/building owners to ensure the safety and
health of their employees, and also to reduce their
liability potential for claims pertaining to asbestos
exposure. Also, it is important to have a firm
understanding of the OSHA requirements regarding
medical surveillance programs for employees
exposed to more than 0.1 f/cc of airborne asbestos
determined by an 8 hour TWA sample, or others who
must routinely wear respirators as a part of their
job. Additionally, it is important to understand the
reasons associated with each of the specific tests
that comprise an acceptable medical evaluation

program.

-152-



Objective: To

PROTECTING THE WORKER:

RESPIRATORS AND PROTECTIVE CLOTHING

provide a detailed discussion of the use, maintenance and

limitations of respiratory protection and protective clothing.

Learning Tasks:
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Information in this section should enable participants to:

Identify the need for effective respiratory protection for

asbestos abatement personnel.

Understand the operating principles of selected respirators used

for praotection against asbestaos.,
Recognize the use and limitations of various types of respirators.
Understand-the importance of properly fitting the respirator.

Become familiar with the concept of protection factors and how

they relate to respirator selection and use.

Understand the basic requirements of an effective respiratory

protection program.

Recognize the need for and proper use of protective clothing and

equipment.
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Working and breathing in some environments can
pose a hazard to workers' health. Inhalation of some
substances can cause immediate or quick injury to
the respiratory system or other major organ systems
of the body. Carbon monoxide and some paint
solvents are examples of relatively quick-acting
substances. The injuries/illnesses caused by other
contaminants may not be obvious for years or even
decades. Asbestos and other cancer-causing agents
fall into this category of long latency (developing)

periods.

Respirators are commonly used to help protect
against these inhalation hazards, especially on
asbestos abatement projects. However, the protec-
tion program is not nearly as simple as choosing a
respirator, giving it to an employee, and expecting
them to get adequate protection. There is a need to
have and apply knowledge about lung structure and
function; hazard recognition, evaluation and control;

government regulations; and human characteristics.

There are three ways hazardous materials can enter

the body:
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o  Through the gastrointestinal (GI) tract

o Through the skin (or cause harmful effects

to the skin)

o Through the respiratory system

Fortunately, asbestos does not appear to pose any
significant degree of hazard through the skin and GI
routes of entry. Unfortunately, it can cause several

diseases when it enters through the lungs.

The respiratory system is a gaseous (air) pump with
a series of airways leading from the nose and mouth
down into the air sacs (alveoli) where there is an
exchange of oxygen and carbon dioxide. At the air
sacs, oxygen enters the blood and carbon dioxide

exits the blood.

The main components of the respiratory system

going from top to bottom are:

0 Nose
0 Mouth
o Throat

o Larynx (voice box)

o Trachea ("windpipe")
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0 Bronchi (branches from trachea)
o Alveoli (air sacs)

o Diaphragm and chest muscles

Airways of the upper respiratory tract (trachea
through bronchi) are lined with cilia -- hair-like
protrusions covered with a sheet of mucous. These
cilia are constantly sweeping upward quickly, then
down slowly, and thus moving the mucous and
trapped materials up at a rate of approximately one
inch per minute. This is an important clearance
mechanism which serves to remove large particulate
matter from the lungs. Particles are brought back
up to the throat where they are swallowed or

expectorated.

Unfortunately, smoking retards this cleansing
mechanism of the lungs by causing paralysis of the
cilia. A few "puffs" on a cigarette drastically
reduces the cilia motion. Smoking several ciga-
rettes retards the cilia for several hours, often
taking an overnight period for them to recover.
This paralyzing effect may be one of the main
reasons the cbmbination of smoking and asbestos

exposure is so hazardous.
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Down past the bronchi are the alveoli. These air
sacs are intimately surrounded by a vast network of
blood capillaries through which gas exchange occurs
(oxygen in and carbon dioxide out). Oxygenated
blood is then delivered to the heart where it is
pumped to millions of tissue cells throughout the

body.

Thus the heart and lungs are highly dependent upon
each other in the process of getting oxygen into the
body. When the lungs become restricted, damaged
or ineffective, the heart must work harder. Bad
cases of ashestosis often result in death by heart
attack. Also, the wearing of respirators can be too
much of a strain for some people (a few), and thus it
is necessary to check this possibility before assign-

ing or wearing a respirator.

The body's need for oxygen varies, so the breathing
rate varies as does the heart rate. Respiratory
rates tend to fall into ranges according to the level

of activity:

Resting: 5-7 liters per minute

(5,000-7,000 *cc per minute)
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Working
Moderately:  25-30 liters per minute

(25,000-30,000 *cc per minute)

E xercising
Strenuously: 100-150 liters per minute

(100,000-150,000 *cc per minute)

*Cubic centimeters (same cc as when referring

to fibers per cc).

These breathing rates are useful in determining how
many fibers (asbestos) workers breath in during
different periods and exposure conditions. For
example, a worker (without a respirator) breathing
at a rate of 25,000 cubic centimeters (cc) per
minute, in an area for 480 minutes (8 hours) where
the fiber levels are two fibers per cubic centimeter
(2 f/ce), would breath in 24 million fibers.

Calculated as follows:

25,000 ce/min x 480 min x 2 f/cc = 24,000,000 fibers

The same calculation method can be used for other

breathing rates, exposure periods, and fiber counts.

Respiratory hazards are generally divided into two

categories -- toxic -contaminants and oxygen
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deficiency. The potential for either or both must be

considered when addressing respiratory protection.

Normal air contains about 21 percent (20.9%)
oxygen. For breathing purposes, air should not
contain less than 19.5 percent or more than 23.5
percent oxygen. Oxygen deficiency generates a
variety of symptoms, ranging from increased
breathing and pulse rate to unconsciousness and

death.

Asbestos abatement projects generally do not pose
oxygen deficiency hazards. However, since there
are abatement projects and circumstances where it
can be a problem, it must always be considered. For
example, there could be an oxygen deficiency prob-
lem while working in steam tunnels, mechanical
chases, or boilers. It is also a consideration during
the use of Type C supplied-air respirators (discussed
in the next section of the notebook). Failing to
consider oxygen deficiency could result in a quick

fatality on an asbestos abatement project.

Toxic contaminants are the more common category
of respiratory hazards on asbestos abatement jobs.
Those toxic contaminants are generally subdivided

into two categories, particulates and gaseous
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materials (or a combination of the two). Asbestos
fibers are an example of the particulate subcategory
and carbon monoxide is an example of the gaseous
subcategory. It is possible to have both these
hazardous substances, plus others (such as encapsu-

lant solvents) in a work area at the same time.

As mentioned earlier, the effects of these contami-
nants can develop quickly or slowly, and they can be
mild or fatal. For example, mesothelioma (speéial
cancer of lung or abdomen linings) may take 20 to
45 years to develop, but once it is detected, it
causes death within a year. Severe exposure to
carbon monoxide can cause death within a few
minutes, or may leave no residual damage if

promptly detected and treated.

Acceptable limits of exposure for respiratory
hazards are based on values documented through
research by such organizations as the American
Conference of Governmental Industrial Hygienists
(ACGIH), the National Institute for Occupational
Health and Safety (NIOSH), the Occupational Safety
and Health Administration (OSHA), and others.
These organizations publish Permissible Exposure
Limits (PELs) and Threshold Limit Values (TLVs'™)

for a variety of toxic substances.
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The limits are expressed for exposure durations,
usually a full work shift. For example, the current
OSHA limits for exposure to carbon monoxide are 50
parts per million (PPM) in workplace air and 20 PPM
in air supplied to Type C respirators. The current
limits and recommended guidelines for asbestos
exposure range from 2 f/cc (QSHA) down to 0.01
f/cc or lower (generally accepted "clearance level"

in abatement industry).

The control of respiratory hazards often involves

three steps:

o assessing the hazards
o reducing or eliminating the hazards

o providing respiratory protective equipment

The asbestos abatement industry is actually based
on these first two steps. Buildings and structures
are surveyed to assess potential asbestos hazards.
When a potential asbestos hazard exists, a group or
contractor is called upon to reduce or eliminate the
hazard through removal, encapsulation, or
enclosure. Thus the third step, respirators, are

generally avoided for the building occupants.
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However, the removal, encapsulation, and enclosure
work has a high potential for respiratory hazards.
Thus, the steps of assessing hazards, reducing
hazards, and providing respiratory protection must

be used again.

Hazard assessment during the abatement work
involves a variety of visual inspections. For
example, barriers are checked for confinement,
asbestos materials are checked for wetness, and
surfaces are inspected for asbestos contamination.
And, quite importantly, a variety of air samples are
collected for asbestos fibers. Sampling locations
include outside the barrier, in the work area, and on
the workers. The results of the samples from the
work area and workers are used to assure proper
hazard reduction/elimination techniques, and more
importantly, to choose proper respirators for the

workers.

Several hazard reduction techniques are used inside
the abatement area, including wetting with amended
water, using negative air machines, prompt bagging
of removal materials, wet cleaning and HEPA
vacuuming. These techniques do reduce the air-
borne fiber concentrations during removal projects,

but they cannot get them down to the 0.01 f/cc
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level which is generally desired and specified. Thus,
the employer (contractor) must proceed to the third
hazard control step and provide proper respirators
and an adequate respirator program for the workers.
The respirators must be selected and the program
established based on OSHA standards, the actual or
anticipated air sampling results, and other guide-

lines (i.e., respirator manufacturers).

As required by the OSHA respirator standard (29
CFR 1910.134), only approved respirators should be
considered during the selection process. And, the
respirators must be approved for protection against
the specific hazard -- asbestos, for example. The
National Institute for Occupational Safety and
Health (NIOSH) is the testing agency to see if a
respirator model can receive approval. If the entire
respirator assembly, including cartridges/filters/
hoses, passes their test, then they and the Mine
Safety and Health Administration (MSHA) issue a
joint NIOSH/MSHA approval number for that
specific respirator assembly. Here are two
examples of approval labels printed on the literature

for two respirators.
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“991-

PERMISSIBLE
CHEMICAL CARTRIDGE RESPIRATOR FOR
ORGANIC VAPORS, DUSTS, FUMES, MISTS
AND RADIONUCLIDES

MINE SAFETY AND HEALTH ADMINISTRATION
NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY AND HEALTH

U'S Department of Heatth and Human Services.
Conter tos Dvsease Conteal

MSHA | APPROVALNO.| NIOSH
Mrne Satery snd PieaTn Admastration TC-23C-243 1or Occupomna Sareny o Heslh

United States Depariment of Labor

ISSUED TO

LIMITATIONS
Approved for respiratory protection against not more than 1,000 parts per million organic
vapors by volume, dusts, fumes, and mists having a time weighted average less than 0.05
milligram per cubic meter, asbestos-containing dusts and mists and radionuclides.
Do not wear for protection against organic vapors with poor warning properties or those which
generate high heats of reaction with sorbent material in the cartridge. Maximum use concentra-
tions will be lower than 1,000 parts per million organic vapors where that concentration
produces atmospheres immediately dangerous to life or health.
Not for'use in atmospheres containing less than 19.5 percent oxygen.
Not for use in atmospheres immediately dangerous to life or health.

CAUTION
In making renewals or repairs, parts identical with those furnished by the manufacturer under
the pertinent approval shall be maintained.
Follow the manufacturer’s instructions for changing cartridges.
This respirator shall be selected, fitted, used, and maintained in accordance with the Mine
Safety and Health Administration, Occupational Safety and Health Administration, and other
applicable regulations.

PERMISSIBLE
RESPIRATOR FOR DUSTS, FUMES, MISTS
AND RADIONUCLIDES

MINE SAFETY AND HEALTH ADMINISTRATION
NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY AND HEALTH

U'S Department of Heath and Human Services

United Staies Depariment ot Labor A P P R OVA L N o . Center f; Desease Comirol
MSHAI| "tc21c135 NIOSH

National Institute
I Occupationsl Satety and Health

ISSUED TO

LIMITATIONS
Approved for respiratory protection against dusts, fumes and mists having a time weighted
average less than 0.05 milligram per cubic meter, asbestos-containing dusts and mists and
radionuclides.
Not for use in atmospheres containing less than 19.5 percent oxygen.
Not for entry into atmospheres immediately dangerous to life or health.

CAUTION
In making renewals or repairs, parts identical with those furnished by the manufacturer under
the pertinent approval shall be maintained.
Follow the manufacturer’s instructions for changing cartridges.
This respirator shall be selected, fitted, used, and maintained in accordance with the Mine
Safety and Health Administration, Occupational Safety and Health Administration, and other
applicable regulations.

MSHA—NIOSH Approval TC-23C-243
Issued to March 10, 1983
The approved half-mask facepiece respirator assembly for organic vapors, dust, fumes, mists
and radionuclides consists of the following parts: 7-201-1,"7-201-2, or 7-201-3 facepiece
and 461973 {TC-23C-243) cartridges.

MSHA—NIOSH Approval TC-21C-135

Issued to , June 29, 1983
The approved half mask facepiece respirator assembly for dusts, fumes, mists and radionuclides
consists of the following parts: 449703, 7-201-1, 7-201-2, or 7-201-3 facepiece and

459322 or 465312 {TC-21C-135) filters.

The approved half-mask facepiece with belt-mounted filter respirator assembly for dusts, fumes,
mists and radionuclides consists of the following parts: 7-202-1, 7-202-2 or 7-202-3
facepiece, breathing tube and plenum assembly and 459322 or 465312 {TC-21C-135} filters.




The first label is for a respirator model with high
efficiency screw in cartridges, such as might be
used for protection against airborne asbestos fibers.
The approval number assigned by NIOSH for this
specific manufacturer and model is TC-21C-135
(see label). The "TC" indicates '"tested and
certified"; the "-21C" indicates what style/cateqgory
of respirator it is; and, the "-135" is a unique
number assigned to this specific manufacturer and

model.

The second label is for a chemical cartridge respira-
tor such as might be used during encapsulating or
spray painting. Note it has both a different
style/category number, and its own assigned
number. There are three major classes/categories
of respirators, plus subcategories for each category.

The major categories are:
o  Air-Purifying
o  Air-Supplied

o Self-Contained

AIR-PURIFYING RESPIRATOR
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Air purifying respirators remove limited concentra-
tions of air contaminants from the breathing air, but
do nothing to improve (or change) the oxygen con-
tent. Thus, they can only be used in atmospheres
where there is enough oxygen, and where air
contaminants do not exceed the specified range of

the respirator and cartridge.

These respirators generally consist of a soft, rubber
facepiece and some kind of replaceable filter or
cartridge. Two major subcategories of air purifying
respirators are the mechanical filter type and the
chemical cartridge type. The mechanical filter
variety is designed to protect against particulate
matter such as dust and asbestos fibers. The
chemical cartridge variety is used to protect against
light concentrations of chemicals, such as solvent
vapors. There are even combination models
approved for both types of protection. Respirator
face pieces (including those for the air-purifying
category) are used to further describe specific
subcategories, based on the construction and face

coverage. The major subcategories are:

o Single-Use (Disposable)
o Half Mask

0 Full Face
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The following diagram shows a Single-Use

(Disposable) type air-purifying respiratar.

Single-Use Respirator

This type respirator is available in both approved
and unapproved model. Some are even approved for
asbestos. However, NIOSH has issued a notice
stating that in spite of their required approval, they
do not recommend them for protection against
asbestos -- a proven human carcinogen. Thus, many
industrial hygienists, safety professionals, manufac-
turers and trained individuals strongly recommend
against this type respirator for protection against

asbestos.

The next diagram shows a Half-Mask type air-
purifying respirator. It also shows some of the

common components.

Half-mask
Respirator




It is called a half-mask because it covers half of the
face -- from under the chin to the bridge of the
nose. Most, but not all, half-mask respirators are
NIOSH/MSHA approved. It is still necessary to
choose the correct approved model for the identi-
fied air contaminant. Note the respirator
components and the correct position for the head

and neck strap.

This diagram shows a Full-face type air-purifying

respirator. It also shows some of its components.

Full Facepiece
Respirator

It is called a full-face type because it covers from
under the chin up to the forehead. This broader
coverage provides a better face fit, higher degree of
protection, and gives some eye protection. Many
full-face respirators have four or more straps.
Regardless of the number of straps, the respirator
should be put on by placing the chin into the chin
cup, then tightening the straps going from the
bottom to the top.
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A relatively new (last 5-10 years) and special
subcategory of air-purifying respirator is the
Powered Air Purifying (PAPR) type. It has received
considerable use on asbestos abatement proejcts,
but now that use seems to be declining in favor of

other types of respirators.

POWERED AIR PURIFYING RESPIRATOR

The previously described air-purifying respiratoré
depend on breathing energy to draw the air in
through the respirator cartridge or filter. However,
these PAPR units use a battery-powered blower that
passes the contaminated air through the cartridge or
filter where the air is cleaned and forced tHroﬁgh a
hose to the facepiece. The face covering can be a

half-mask, full-face mask, helmet (hat), or hood.
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An advantage of using a powered air-purifying respi-
rator is that is supplies air at a positive pressure
within the facepiece, helmet, or hood, so that any
leak is hopefully outward. Therefore, they provide a
higher degree of protection than do half-mask and

full-face air-purifying respirators.

Powered respirators must deliver at least four cubic
feet of air per minute (4 CFM) to a tight-fitting
facepiece and at least 7 CFM to a loose-fitting‘
helmet or hood. They are reportedly designed to
operate a full shift, but after repeated rugged use,
some seem to need recharging or a new battery
during the shift. This issue of operating duration

has contributed to their declining use.

Air Purifying was the first listed category of respi-

rator and Air-Supplied is the second category.

AIR-SUPPLIED RESPIRATOR
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Air-supplied respirators deliver breathing air
through a supply hose connected to the worker's
facepiece (half mask or full face). This category of
respirator is becoming the most important type on

asbestos abatement jobs for several reasons:

o the OSHA asbestos standard (29 CFR
1910.1001) requires jobs be started with

them

o they provide a very high degree of protec-

tion

o they are often required by the contract

specifications,

Because of their importance and complexity, an
entire section of this notebook is devoted to
"Type C Air-Supplied" respirators. Thus, there is no
need for further discussion in this section, other
than to mention them as the second major category

of respirators.

The third and last major category is the Self-

Contained Respirator.
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SELF-CONTAINED RESPIRATOR

Self-contained respirators provide protection for
various periods of time depending upon the amount
of breathing air (air pressure and tank size) and the
breathing demands of the wearer. The worker is
independent of his/her surrounding atmosphere when
using these devices; therefore, they can be used in

environments immediately harmful to life.

However, since they have several disadvantages,
they are seldom used on asbestos abatement jobs,
except by some inspectors. They are heavy and
awkward to wear. The air supply usually lasts only
30 to 60 minutes, thus requiring a large supply of
filled tanks onsite. They require more worker

training than the other types of respirators.

However, none of the respirators are simple to

select and use. They all require a detailed respi-

rator program.
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RESPIRATORY PROTECTION PROGRAM

Any employer who requires or permits employees to
wear a respirator must have a written respiratory
protection pfogram. This is required by OSHA in
their asbestos standard (29 CFR 1910.1001, copy
attached as Appendix A of this manual) and respira-
tory protection regulations (29 CFR 1910.134, copy
included in this section). The written respirator
program establishes standard operating procedures
for the asbestos abatement contractor concerning
the use and maintenance of respiratory equipment.
In addition to having such a written program, the
contractor must also be able to demonstrate that

the program is enforced and updated as necessary.

The OSHA regulations spell out just what must be
included in -a written program. Additionally, below,
those items have been highlighted and discussed
with special emphasis on applications to asbestos

abatement work.

Designation of a Program Administrator

A program administrator must be designated by
name. This person is responsible for implementation

of and adherence to the provisions of the respiratory
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protection program. It is usually a good idea to also
designate each person who is responsible for
enforcement of the procedures at the job site. This
is wusually the site superintendent 01‘~ foreman.
Procedures should also be outlined for enforcement

of the program.,

Enforcement procedures and the development of the
program as a whole should be done in conjunction
with and input from the employees and/or their
representative(s). Documentation should be main-
tained on any enforcement actions. This might
include copies of written reprimands, evidence of
docking a salary or dismissal for not complying with
the pragram. Conversely, it is a wise idea to reward
those employees who adhere to the prograrm require-

ments.

SELECTION AND USE OF RESPIRATORY

PROTECTION EQUIPMENT

Respirators use;j shall be selected from those
approved by the Mine Safety and Health Administra-
tion (MSHA) or the National Institute for
Occupational Safety and Health (NIOSH) for use in
atmospheres containing asbestos fibers. A NIOSH

approved respirator contains the following: an
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assigned identification number placed on each unit;
a label identifying the type of hazard the respirator
is designed to protect against; additional informa-
tion on the label which indicates limitations and
identifies the component parts approved for use

with the basic unit.

Although some single-use disposable dust masks are
"approved" by NIOSH for use with asbestos, they
should not be used on asbestos abatement projects.
NIOSH itself has stated clearly that they do not
consider this form of respirator to be adequate

protection.

As a rule of thumb, air-purifying respirators may be
used during the prepping stage of an abatement
project and during final clean-up (wiping down walls
and floors after polyethylene is removed.) Supplied-
air respirators are normally used during actual
removal and gross clean-up. Air-purifying may be

used for glovebag work and disposal at the landfill.

MEDICAL SURVEILLANCE

Only those individuals who are medically able to
wear respiratory protective equipment shall be

issued one. Before being issued a respirator, an
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employee will receive pertinent tests for medical
and physical conditions., Medical tests to be con-
sidered by a physician include: pulmonary function
tests (FVC and FEV), chest X-ray, electrocardio-
gram, and any others deemed appropriate by the
examining physician. Medical factors to be con-
sidered by a physician include: emphysema, asthma,
chronic  bronchitis, heart disease, anemia,
hemophilia, poor eyesight, poor hearing, hernia, lack
of use of fingers or hands, epileptic seizures, and
other factors which might inhibit the ability of an
employee to wear respiratory equipment.
Establishing a medical surveillance program is dis-
cussed in greater detail in Section VII of this

manual.

FIT-TESTING

Any employee who is assigned a respirator must be
given the opportunity to wear the respirator and be
qualitatively fit-tested. The qualitative fit-test is
used to determine the fit of the respirator to the
face of the individual employee. A more detailed
quantitative fit-test may be conducted instead.
Methods of fit-testing are discussed elsewhere in

this section.
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RESPIRATOR ASSIGNMENT AND MAINTENANCE

Where practicable, respirators should be assigned to
individual workers for their exclusive use. A system
of recordkeeping should be established to document
all employees who have respiratory protection
equipment, and the periodic cleaning and mainte-

nance of equipment.

Respirators shall be regularly cleaned and disin-
fected. Those issued for the exclusive use of one
worker shall be cleaned after each day's use, or
more often, if necessary. Those used by more than
one worker shall be thoroughly cleaned and disin-
fected after each use. This procedure is described

as follows:

1. Before leaving the work area, each user must
shower with the respirator on to remove any
asbestos-containing material which may have

settled on the equipment.

2. Respiratory equipment shall be washed with
detergent in warm water using a brush. If
possible, detergents containing a bactericide
should be used. Organic solvents should not be

used, as they deteriorate the rubber facepiece.
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If bactericide detergent is not available, the
detergent wash should be followed with a disin-
fecting rinse. Two types of disinfectants may
be made from readily available household solu-
tions. A hypochlorite solution (50 ppm) can be
made by adding two tablespoons of chlorine
bleach to one gallon of water. An aqueous
solution of iodine (50 ppm) can be made by
adding one teaspoon tincture of iodine to one
gallon of water. A two minute immersion of
the respirator into either solution would be

sufficient for disinfection.

Respiratory equipment should be thoroughly
rinsed in warm clean water (1209F maximum)
to remove all traces of detergent, cleaner and

sanitizer, and disinfectant.

Respiratory equipment should be allowed to air
dry on a clean surface or hung from a horizon-

tal wire.

When not in use, respiratory equipment should be

sealed in plastic bags and stored in a single layer

with the facepiece and exhalation valve in a non-

distorted position. A metal cabinet with shelves is

well suited for this purpose.
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Repair or replacement of component parts must be
done by qualified individuals. Substitution of parts
from a different brand or type of respirator will

invalidate the approval of the respirator.

Inspection for defects in respiratory equipment must
be done before and after each use and during
cleaning. The primary defects to look for in the
inspection of component parts of the respirator and
corrective actions where appropriate are itemized

below:

1. Air purifying respirators (quarter-mask, half-

mask, and full facepiece)

a. Rubber facepiece - check for:

excessive dirt (clean all dirt from

facepiece)

- cracks, tears, or holes (obtain new
facepiece)

- distortion (allow facepiece to "sit"
free from any constraints and see if
distortion disappears; if not, obtain
new facepiece), and

- cracked, scratched, or loose-fitting
lenses (contact respirator manufac-
turer to see if replacement is possible;

otherwise obtain new facepiece).
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Headstraps - check for:

- breaks or tears (replace head-
straps)

- loss of elasticity (replace head-
straps)

- broken or malfunctioning buckles
or attachments (obtain new
buckles), and

- allow the facepiece to slip

(replace headstrap)

Inhalation valve, exhalation valve -

check for:

-  detergent residue, dust particles,
or dirt on valve or valve seat
{clean residue with soap and
water)

- cracks, tears, or distortion in the
valve material or valve seat (con-
tact manufacturer for instruc-
tions), and

- missing or defective valve cover
(obtain valve cover from manu-

facturer).

Filter element(s) - check for:

-  proper filter for the hazard
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-  approval designation

- missing or worn gaskets (contact
manufacturer for replacement)

- worn threads - both filter threads and
facepiece threads (replace filter or
facepiece, whichever is applicable)

- cracks or dents in filter housing
(replace filter), and

- missing or loose hose clamps (obtain

new clamps)

2. Atmosphere-Supplying Respirators

Check facepiece, headstraps, valves, and
breathing tube, as for air-purifying respira-

tors.

Hood, helmet, blouse, or full suit, if applic-

able - check for:

- headgear suspension (adjust properly
for you)

- cracks or breaks in faceshield (replace
faceshield), and

-  protective screen to see that it is
intact and fits correctly over the
faceshield, abrasive blasting hoods,

and blouses (obtain new screen)
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c. Air supply system - check for:

- breathing air quality

-  breaks or kinks in air supply hoses and
end fitting attachments (replace hose
and/or fitting)

-  tightness of connections

-  proper setting of requlators and valves
(consult manufacturer's recommenda-
tions), and

- correct operation of air-purifying
elements and carbon monoxide or

high-temperature alarms

EMPLOYEE TRAINING PROGRAM

Each employee designated to wear a respirator must
receive adequate training. The training session
(initial and periodic retraining) should be conducted
by a qualified individual to ensure that employees
understand the limitations, use, and maintenance of
respiratory equipment. Copies of the NIOSH
Employer Respirator Manual and the NIOSH
Employee Respirator Manual are included in

Appendices C and D of this notebook for guidance.
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SURVEILLANCE OF WORKING CONDITIONS

Personal air sampling, discussed in Section XIII,
should be conducted during each asbestos abatement
project. The employer must be able to document
that the respiratory protection in use provides
adequate protection for the employees in the air-

borne asbestos levels encountered.

Employees should receive instruction regarding
emergency procedures. Normally, these instructions
include immediately leaving the work area should
they experience difficulty in breathing or dizziness.
Finally, no employee wearing a respirator should

ever work alone,

RESPIRATOR PROGRAM EVALUATION AND

RECORDKEEPING

The respirator program shall be evaluated at least
annually with program adjustments, as appropriate,
made to reflect the evaluation results. Compliance
to the aforementioned points of the program should
be reviewed; respirator selection, purchase of
approved equipment, medical screening of
employees, fit testing, issuance of equipment and

associated maintenance, storage, repair and inspec-
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tion, appropriate surveillance of work area condi-

tions.

Attention should be given to proper recordkeeping.
Records which should be kept include: employees
who are trained in respirator use, documentation of
the care and maintenance of respirators, medical
reports of each respirator user, airborne concentra-
tions of asbestos fibers during work, and any prob-
lems encountered during abatement projects with

regards to respiratory equipment.
RESPIRATORY FIT-TESTING

One of the most important elements of an effective
respirator program is fit-testing. In fact, the OSHA
respirator standard (29 CFR 1910.134) requires that
the fit of respirators be determined when the respi-
rators are issued and that the employees check the
fit each time they put the respirator on. These are
valid requirements since the weakest point of pro-
tection for a respirator is leakage around the face

seal/fit.
There are two major categories of fit testing,
qualitative (pass/fail basis) and quantitative (scien-

tific measure basis). Then there are several
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methods within both major categories. Only those
considered most applicable to asbestos abatement

will be presented in this section.

Ouring any type fit-testing, the respirator straps
must be properly located and as comfortable as
possible. Over tightening the straps will sometimes
reduce facepiece leakage, but the wearer may be
unable to tolerate the respirator during the work
period. The facepiece should not press into the face
and shut off blood circulation or cause major dis-
comfort. At the time of respirator issuance, a
visual inspection of the fit should always be made by
a second person. That berson should check to see
that there are not visible openings/leaks (around the
nose, for example) and that the respirator appears

properly adjusted and comfortable.

Qualitative (pass/fail) tests are fast, require no
complicated, expensive equipment, and are easily
performed. However, they depend on the wearer's

response, and thus are not entirely reliable.

Negative Pressure Test. For this test, the user

closes off the inlet of the cartridges or filters by
covering with the palms or squeezing the breathing

tube so it does not allow air to pass; inhales gently
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so the facepiece collapses slightly; and holds his/her

breath for about 10 seconds.

NEGATIVE PRESSURE TEST

If the facepiece remains slightly collapsed and no
inward leakage is detected, the respirator probably
fits tightly enough. This test, of course, can only be
used on respirators with tight-fitting facepieces. It
also has potential drawbacks, such as the hand
pressure modifying the facepiece seal and causing

false results.

Positive Pressure Test. This test is very similar in

principle to the negative pressure test. It is con-
ducted by closing off/covering the exhalation valve
and exhaling gently into the facepiece. The respira-
tor fit is considered okay if slight positive pressure
can be built up inside the facepiece without any
evidence of outward leakage around the facepiece.

For some respirators, this test requires that the
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wearer remove the exhalation valve cover. This
removal often disturbs the respirator fit if not done
before the respirator is put on. The test is easy for
respirators whose valve cover has a single small port

that can be closed by the palm or a finger.

Irritant Smoke Test. Once the asbestos abatement

worker has passed the visual, negative pressure, and
positive pressure tests, they can be tested with
irritant smoke. It can be used for beth air-purifying
and air-supplied respirators., However, an air-
purifying respirator must have high-efficiency
filters. The test substance is an irritant smoke
(stannic chloride or titanium tetrachlorite). Sealed
glass and plastic tubes with substances to generate
this smoke are available from safety supply
companies. When the tube ends are broken and air
passed through them with a squeeze bulb, a dense

irritating smoke is emitted.

For this test, the user enters the test enclosures
(often a clear, suspended plastic bag) and the irri-
tant smoke is sprayed/squeezed into the test hole.
If the wearer detects any irritant smoke inside the
respirator, it means a defective fit, and adjustments
or replacement of the respirator is required. This

test has a distinct advantage in that the wearer
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usually reacts involuntarily to leakage by coughing
or sneezing. The likelihood of merely pretending to

pass the fit test is very low,

Note: The irritant smoke test must be performed
with caution because the aerosol in highly irritating
to the eyes, skin and mucous membranes. With half-

mask facepieces, the eyes must be kept closed.

IRRITANT SMOKE TEST ENCLOSURE
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The negative pressure, positive pressure, and irri-
tant smoke fit tests are all qualitative (pass/fail)
type methods. They can and should be performed at

the abatement job site.

There are more scientific methods of determining
the fit of a respirator. Those methods are called
quantitative fit tests. In fact, these quantitative fit
tests are the methods used to determine a respira-
tor's scientific and published degree of protection

(protection factor).

Quantitative fit-testing requires a test substance
which can be generated into the air, specialized
equipment to measure the airborne concentration of
the substances and a trained tester. A sodium
chloride solution (salt/water) or mineral oil are
usually the substances of choice. As shown in the
diagram, the test subject wearing a respirator is
placed into a chamber which contains the test
substance in the air. The airborne concentration of
the substance is measured outside the respirator and
inside the respirator while the wearer performs
several work-related activities. The specific degree
of protection (protection factor) can be determined
for that wearer/respirator combination by perform-

ing calculations with the measured concentrations.
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QUANTITATIVE FIT TESTING

Quantitative fit testing is usually performed in a
laboratory under research conditions. However,
portable fit-testing units are now available and
some organizations will come to the job site and
perform quantitative fit tests on workers. Such
testing will probably become even more common
because of specification requirements, insurance
demands, and potential lawsuits. These tests usually
show that most workers receive much better protec-
tion than the standard protection factors published
and quoted for respirators. Quantitative fit-testing
usually costs $25-50 per worker, depending on
several factors such as how many workers are to be

tested at one site.
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Regardless of the type fit test, its advantages and
disadvantages, it is necessary to include such a test
in an effective respirator program. It is the key to
detecting and correcting contaminant leakage
around the facepiece to face seal. This leakage can
be critical when the contaminant is a proven human

carcinogen -- asbestos.

A more extensive description of fit-testing methods
is included in NIOSH's publication, "Respirator
Protection ... An Employer's Manual." That entire
publication is reproduced and included as

Appendix C of this notebook.

PROTECTION FACTORS

Respirators offer varying degrees of protection
against asbestos fibers. The key to understanding
the differences between types of respirators (air-
purifying, powered-air purifying, air-supplied, etc.)
is the amount of protection afforded the wearer. To
compare these, one must understand the concept of

a protection factor (PF).

A protection factor is a number obtained when the
concentration of a contaminant outside the mask is
divided by the concentration found inside the mask.

This simple formula is illustrated below.
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Protection Factor (PF) = Conc. outside mask

Conc. inside mask

The protection factor depends greatly on the fit of
the mask to the wearer's face. Accordingly, the
protection offered by any one respirator will be
different for each individual person. Further, the
protection constantly changes depending upon the
worker's activities and even shaving habits. When a
worker laughs or coughs inside a respirator, the
protection factor will decrease since the mask will
not "fit" as well during laughing or coughing.
Similarly, a worker who forgot to shave one morning
will not receive as much protection that day since
the mask will not fit as well to the face. The
importance of properly fitting the mask should now

be obvious.

It is virtually impossible to measure the concentra-
tion inside the mask (where the worker is breathing)
for each worker, all the time, during all the various
activities he or she may be conducting.
Accordingly, protection factors, based on extensive
research, have been developed for different cate-
gories of respirators. Using these protection
factors, it is easy to determine what type of respi-
rator is appropriate to maintain the concentration

of asbestos inside the mask below a certain level. If
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the assumption is made that 0.01 fibers per cubic
centimeter (f/cc) is the re-occupancy concentration
following an asbestos abatement project, then
workers should never be exposed above this level

inside the respirator.

Using established protection factors, the contractor
may select from Table VIII-1 the appropriate
respirator to maintain the concentration inside the
respirator below 0.01 f/cc. It should be noted that
the protection factors for powered-air purifying
respirators are estimated on the most recent data

available.

From this table, it should now be obvious why
supplied-air respirators are recommended for actual
removal and gross clean-up. Air-purifying respira-
tors may be used for most projects during prepping
and final clean-up (after the polyethylene is taken
down). The importance of personal air sampling
should also now be obvious. If personal air sampling
has been conducted, and the employer wishes to
keep the fiber concentration inside the mask below
0.01 f/cc, he/she may plug the numbers into the

protection factor formula as illustrated below.
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TABLE VIII-1.

SUGGESTED RESPIRATOR SELECTION FOR PROTECTION
AGAINST ASBESTOS WHEN PROPERLY FITTED FOR
USE AND PROPERLY MAINTAINED

Respirator Selection

High efficiency cartridge
filter type (half mask)

High efficiency cartridge
filter type (full face mask)

Powered-air purifying (PAPR)
helmet type

Powered-air purifying (PAPR)
tight-fitting half mask

Powered-air purifying (PAPR)
tight-fitting full face mask

Type C continuous-flow
supplied air (half mask)

Type C continuous-flow
supplied air (full face or
hood type)

Pressure-demand self-
contained breathing
apparatus (SCBA)

Maximum airborne fiber concentration
outside the respirator to maintain
exposure inside the respirator below

PF 0.01 fibers/cc
10 0.1 fibers/cc
50 0.5 fibers/cc
(50-150)* -
(100-200)* -
(200-300)* -
1,000 10 fibers/cc
2,000 20 fibers/cc
10,000 100 fibers/cc

*Note:  Studies are currently underway by NIOSH and others to estimate the
protection factors for PAPRs.  Values supplied are conservative
estimates for properly operated units.
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Example: Personal air sampling indicates the fiber
concentration outside the mask is 3.5 f/cc (8-hour,

time-weighted average). Then:

Protection Factor Needed = 3.5 f/cc outside mask

0.1 f/cc desired inside mask

Protection Factor Needed = 350

By going to the table, any respirator with a protec-
tion factor above 350 (or 500 to leave a margin for
error) should maintain the fiber concentration inside

the mask below 0.10 f/cc.

Example: The employer may also use the protection
factor formula to estimate concentrations inside the
mask if the personal sampling results are available.
If a worker's personal sample for an 8-hour workday
was 2.7 fibers/cc and he wore an full-face supplied-
air respirator, what is his estimated exposure inside
the mask?

Cone. in the mask = Conc. outside mask

protection factor of mask

Conc. in the mask = 2.7 f/cc (8-hour, TWA)

2000

Conc. in the mask = 0.001 f/cc (8-hour, TWA)
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Accordingly, if the worker wore the respirator prop-
erly fitted and maintained, his exposure should have

been well below 0.01 f/cc (8-hour, TWA).

It should be noted that protection factors should
only be used when the respirator is properly fitted,
maintained, and used as intended. It should also be
noted that protection factors for a specific model
(and size) of respirator may be estimated for each
employee if quantitative fit-testing is performed for
each worker. This is discussed in the fit-testing

part of this section.
PROTECTING THE WORKER: CLOTHING

It is first important to understand why protective
clothing is worn during asbestos abatement work.
The primary reason is to keep gross amounts of
asbestos-containing debris off the body, hair, etc.
The use of protective clothing and showers will
minimize the chance of bringing asbestos out of the
work area and into the home. Protective clothing
will also minimize the chance of rashes and discom-
fort caused by the material being removed. In
addition to the asbestos, frequently the material
being removed contains mineral wool, fiberglass,

and binders such as cement. Each of these may be

-196-



irritating to the skin. Continued direct contact with
asbestos has also been shown to cause "“asbestos
warts." These warts often take months to heal and
occur more frequently if asbestos is trapped beneath
a watchband, or in other ways kept in close contact

with the skin.

Protective clothing for asbestos abatement projects
usually consists of disposable coveralls, foot cover-
ing and head covering. The foot and head covering
should be attached to the coveralls. This eliminates
the need to tape openings between garments, etc.
Tight fitting bathing suits are usually worn beneath
the coveralls. Nylon suits work well and can be
cleaned easily during showering. Gloves should be

worn when inside the work area.

Protective clothing does not include street clothes
(or shoes), T-shirts, blue jeans, sweat bands, knee-
pads, and socks. If any of these items are used
inside the work area, they should remain there until
the job is completed and disposed of as asbestos-
contaminated waste. Jewelry such as rings and ID

bracelets should not be worn in the work area.

Other protective clothing/items such as hard hats

and safety shoes/boots should remain in the work
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area for the duration of the project. Upon project
completion, these items can be cleaned, placed in a
plastic bag, labeled as containing asbestos, and
taken to the next project. If safety shoes/boots are
not used, it is wise to have workers wear rubber
soled, slip-on deck shoes. These remain in the Qork
area and are disposed of at the end of the project as
asbestos-containing waste, These deck shoes are
usually of canvas construction and are inexpensive
(about $10.00 per pair). It is a good idea to have
each worker mark his shoes and hard hat with

his/her name with permanent ink.

To summarize, listed below is a list of items nor-

mally worn by asbestos abatement employees.

o Disposable coveralls, disposable foot

covering, disposable head covering
o Nylon swim suit

o Slip-on deck shoes with non-skid rubber

soles
o Hard hat (as required)

o Gloves (cotton is practical)
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- Eye protection (not needed if full face-

piece respirators are used)

The disposable coveralls, foot, and head coverings
are available from many sources and several
materials. Coveralls, with foot and head covering
attached wusually cost about $3.00 each when
purchased in quantity. Separately, the coveralls
cost approximately $2.00, head covering about
$0.35, and foot covering about $0.50 per pair. It is
important to realize that many "bargain" prices may
not be a bargain at all. The less expensive coveralls
often use less material. Accordingly, coveralls
marked "XL" may be too small for many workers.
Be sure to check the construction of the coveralls as
well. Double stitching on seams will last longer, but

cost more.

A common problem on asbestos abatement projects
is a failure by contractors to purchase enough
coveralls for the project. Each worker must use a
new coverall (and foot and head covering if not
attached) each time he/she enters the work area.
Assuming two breaks and a lunch periqd, four cover-
alls will be needed each day by each worker.

Additional coveralls are usually needed for author-
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ized visitors (architect, industrial hygienist, etc.)
and to replace some that are torn to the point of
being unusable. As a rule of thumb, the contractor
may estimate the number of suits needed for a

project by the following formula.

5 x no. of workers x project duration (days) x 1.1 =

number of coveralls needed

As an example, a project lasting 48 days using a
crew of 8 workers and one job foreman will need the

following number of coveralls (estimated).

5 x 9 workers & foreman x 48 days x 1.1 =

2376 coveralls

Accordingly, the contractor should order 95 cases
(25 per case) of coveralls for the project. It should
be noted that the "1.1" factor in the above formula
provides a 10% surplus. This is often necessary for
project overruns. Further, when purchasing cover-
alls, large and extra large sizes be bought. These

can always be made to fit smaller employees.
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PUTTING PROTECTIVE CLOTHING ON

Protective clothing is put on in the clean room of

the decontamination unit before entering the work

area. The following sequence should be used.

All street clothes, including undergarments are
removed and stored in a clean, convenient loca-
tion. Bins or lockers work well for this. It is
usually wise to have a lockbox or other means
to protect valuables. This will discourage
employees from bringing wallets, rings, keys,

etc. into the work area.

The nylon swim suit is put on.

The disposable coveralls are put on.

If separate disposable foot coverings are used,

these are put on.

Ankles are taped to take up slack in the suits
and reduce the chance of tripping. (Tape pants

over foot coverings, if separate.)

The respiratory equipment is inspected, put on,

and the fit checked.
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7. The hood or head covering is put on over the

respirator head straps.

8. Worker passes through airlocks and shower to

contaminated equipment room.

9. Deck shoes are put on (or safety shoes/boots, as

required).

10. Gloves are put on (cotton gloves are usually
worn although leather gloves should be used for
handling metal lathe). The sleeves are taped

over the gloves using duct tape.

11. Other protective equipment such as hard hats
and safety glasses (if a half-face respirator is

used) are put on.

One person should remain outside the work area at
all times. It should be his/her responsibility to
ensure that each person entering the work area has

the proper protective clothing.

Once inside the work area, no employees, or others,
should be permitted to leave without going through
the decontamination sequence unless it is an

extreme emergency. A common problem is
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employees “stepping out" for a cigareete or super-
visors "stepping in" the work area to deliver a
message or piece of equipment. These activities
defeat the purpose of the protective equipment and

the decontamination sequence.
TAKING PROTECTIVE CLOTHING OFF

Whenever an employee or other person leaves a
work area for any reason, he/she must go through
the decontamination sequence. This sequence

should include the following steps.

1. Remove all protective garments and equipment
(except respirators) in an area immediately
outside the shower on the contaminated side.
An area should be designated for this purpose
and kept as free as practicable of asbestos-
contaminated material. All disposable clothing
should be placed in plastic bags inside a drum

and labeled as asbestos-containing waste.
2. The person should then clean reusable protec-

tive equipment such as boots/shoes, safety

glasses, hard hats, etc.
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3.

The person should then proceed to the shower
still wearing his/her respirator. While shower-
ing, the person should be sure to soak the
respirator cartridges if they are not using sup-
plied air. The cartridges may then be discarded

in a plasti