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March 16, 1978

Dear School Qfficials:

Until recently exposure to asbestos was generally
considered an occupational health hazard for asbestos
workers. However, now we have learned of an eqgually
seriocus exposure problem that can occur in all types of
buildings in which certain asbestos-containing materials
have been used for fireproofing, insulation, and
decoration. Asbestos can be released from these materials
and contaminate the building environment. Individuals who.
are then exposed to the asbestos could develop lung cancer
or cancers of other parts of the body. Unfortunately,
detection of asbestos-related diseases is difficult since
the latency period between exposure and appearance of the
disease is sometimes as many as 20 to 40 years.

Since these materials are found in school buildings, we at
EPA are particularly concerned with the exposure of school
children. EPA has worked with the States to develop a
program that responds to the need for accurate information
and guidance to deal with this difficult problem. The '
enclosed manuals are a major part of this program and are
being mailed to all public school districts. They were
prepared to inform you of the health hazards associated ,
with asbestos and outline the steps you and the schools in -
your district can take to identify asbestos-containing
materials and to protect students and school personnel
from exposure.




Also participating in this EPA program are the Department
of Health, Education, and Welfare, the Occupational Safety
and Health Administration, and the Consumer Product Safety
Commission. Through the Regional Offices located in major
cities across the country, EPA and these Agencies will
provide assistance for the difficulties that you may
encounter in undertaking a control program in your
schools. We are operating several toll-free numbers that
you can call to ask for information and assistance. A
videotape that was prepared to supplement this manual will
also be available for your use.

A survey form is included in this manual. The form asks
questions on the results of the control programs you
conduct in your schools. Your participation in this part
of the EPA program would be appreciated. By completing
the form you will assist us in assessing the extent of the
asbestos~containing material problem in the United States.

I encourage you and your staff to review the enclosed
manuals and inform the schools in your district of the EPA
program. A successful nationwide school asbestos program
depends on your efforts and those of school officials
across the country. We look forward to working with you
in the important weeks and months ahead.

Slncerely,

‘”\%D N
(” eve Jelllnek

S
Assistant Adplnlstrator
for Toxic Sgbstances
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Preface

Recently there has been an increasing awareness of the
significance of environmental factors in causing illness.
The fibrous minerals known as asbestos, used in many
different kinds of products and applications, have
cntered the environment in both occupational and non-
occupational settings. The lung discase, asbestosis, and
some cancers of the lung, abdomen. and other parts of
the body have been clearly related to asbestos
exposure.

The Environmental Protection Agency (EPA) is
concerned with the disease-causing potential of
intermittent. low-level exposures that can occur in some
school buildings from certain asbestos-containing
materials. EPA has established a guidance program to
inform States and local school officials of the possible
health hazards associated with asbestos. EPA will
provide guidance to schools which undertake programs
to identify and control exposure to these asbestos-
containing materials. Although the EPA program is
specifically directed to schools, information and
assistance will also be available to contractors, workers,
and any individuals who are concerned about exposure
to asbestos in buildings.

EPA’s guidance package contains two parts. This
manual, which is Part 1 of the package, is written for
school officials. Part 1 outlines steps that schools can
take to conduct an asbestos control program. Part 2

contains more detailed information on asbestos
identification and control methods. Part 2 will be
particularly useful to school personnel, contractors. and
others involved in actual asbestos inspection and control
activities.

As the lead Agency for the school asbestos program.
EPA will provide additional information and assistance
to the States and school districts through the Agency’s
ten Regional Offices located throughout the country.
Each Regional Office will have a Regional Asbestos
Coordinator who will work with the States to assist in
undertaking asbestos control programs.

Other Federal Agencies concerned with the asbestos
problem will also participate in the program. The
Occupational Safety and Health Administration
(OSHA) and the Department of Health, Education,
and Welfare through the National Institute for
Occupational Safety and Health (NIOSH) and the
Public Health Service will provide assistance particularly
in the areas of occupational safety and health. This
assistance will be made available through these
Agencies’ Regional Offices.

Questions about the information in these manuals or
about the EPA school asbestos program should be
referred to the EPA Regional Asbestos Coordinators
listed on page 33.






Chapter 1: Introduction: The Concern

Exposure to asbestos was initially associated with a
chronic and debilitating lung disease called asbestosis.
More recently exposure to asbestos has been associated
with lung cancer. a rare cancer of the chest and
abdominal lining called mesothelioma, and cancers of
the esophagus, stomach, colon, and other organs.
Asbestos also acts as a potent cancer-causing agent in
combination with cigarette smoking. In all asbestos-
related disrases there is a latency or induction period of
many years between initial exposure and appearance of
the disease.

In most cases asbestosis has followed long exposure
to high levels of asbestos fibers. Therefore, asbestosis s
not as significant a concern in schools as cancer risk.
The potential for increasing cancer risk may exist at
much lower and shorter exposures than those for
asbestosis.

Under certain conditions, exposure to fibers released
from asbestos-containing materials in buildings can
reach levels considered potentially hazardous. Some
asbestos levels measured in school buildings have even
been shown to briefly exceed the current Federal
workplace exposure level standards.

Why is there so much concern now?

EPA is concerned in view of the increasing knowledge
of the potential of asbestos as a cancer-inducing agent
at low-level exposures and the asbestos contamination
that has been found in some schools. Another very
important concern is that cigarette smoking can
enhance the disease potential of asbestos exposure.

Is there a safe level of exposure?

EPA and the scientific community believe that any
exposure to asbestos involves some health risk. No safe
level of exposure (or threshold exposure level) has been
established. Further, it is impossible at this time to
confidently estimate the exact degree of risk associated
with low-level exposures.

What is considered the best or safest approach to
asbestos exposure?

Where possible all exposure to asbestos should be
eliminated or controlled.

Are there special concerns about asbestos in schools?

The school children population differs from other non-
occupational populations in age, population density,
and behavior.

The exposure of children and adolescents to asbestos
in the school building occurs early in their life span.
Their remaining life expectancy provides a long
development period for asbestos-related diseases.

A large number of students can be exposed at one
time to asbestos that is released from asbestos-
containing materials present in the school building. The
duration of exposure is of concern since school children
attend school daily for most of the year.

The school population is very active. Certain
asbestos-containing materials can be damaged during
school activities and as a result of the capricious
behavior of students. When the material is damaged,
asbestos fibers are released and exposure can occur.
Many cases of badly damaged asbestos-containing
materials have been found in schools.

Are there any Federal laws or regulations that protect
school children from asbestos exposure in school
buildings?

There are currently no Federal laws or regulations that
protect children in school buildings where asbestos-
containing materials are already present.

Is a medical examination necessary for persons exposed
to asbestos in school buildings?

Medical examinations are not recommended in school
exposure situations. It is difficult to detect asbestos-
related diseases in children due to the long induction
period before the disease appears. Individuals who have
been exposed to asbestos should avoid smoking; and. of
course, medical advice should be obtained for any
specific concerns or symptoms.



























One sample should be taken for approximately every
5.000 square feet of material having the same color and
texture (i.e., it is homogeneous in appearance).
Material of a different appearance should be sampled
separately.

Small classrooms, offices, or closets with less than
5.000 square feet of friable material should also be
sampled separately if different material is found.

Sampling is not difficult and can be performed by
school personnel if these procedures are followed:

(1) Use a small container such as a plastic 35 mm
film canister or a small, wide-mouthed glass jar with a
screw-on lid. The container should be dry and clean.

(2) Gently twist the open end of the container into
the material. A core of the material should fall into the
container. A sample can also be taken by using a knife
to cut out or scrape off a small piece of material and
then placing it into the container.

Be sure to penetrate any paint or protective coating
and all the layers of the matenal. If the sample
container cannot penetrate the material, consider
whether the material is really friable or not.

(3) Tightly close the sample container; wipe the
exterior of the container with a damp cloth to remove
any material which may have adhered to it during
sampling.

(4) Tape the container lid to prevent the accidental
opening of the container during shipment or handling.

(5) Label the sample container. This label should
identify the school and date the sample was taken, and
bear a unique identification (1D) number.

(6) Make a record of each sample by noting the date
the sample was taken, location of material sampled, the
area or room sampled, and the sample ID number.

(7) Send the sample to an analytical laboratory for
analysis (see Chapter 6).
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What precautions should be taken during sampling?

To avoid causing unnecessary exposure to asbestos
fibers, the following precautions should be taken during
sampling.

® The material should be sampled when the area is
not in use.

® Only those persons needed for the sampling
should be present,

® The sample container should be held away from
the face during actual sampling.

® Do not disturb the material any more than
necessary.

® The material can be sprayed with a light mist of
water to prevent fiber release during sampling.

® If a large number of samples are taken, NIOSH
recommends that the sampler wear an approved
respirator. Contact the NIOSH Regional Offices listed
in Appendix E for information on approved respirators.

@ If pieces of material break off during sampling,
wet mop the floors and areas where they have fallen.

Should the air be sampled?

Air sampling is the counting of fibers suspended in the
air. A known volume of air is pumped through a filter
where all suspended particles are collected. A
standardized air sampling method with specific
equipment and particle counting techniques is used by
the Occupational Safety and Health Administration
(OSHA) and industrial hygienists for evaluation of
airborne asbestos contamination. Unfortunately air
sampling by this standard method cannot show whether
the friable material actually contains asbestos fibers.
The method counts any particle of a certain size and
fibrous shape. The fibers that are counted may or may
not be asbestos.

Bulk sampling and analysis of the friable material
itself is the only method to determine whether or not
asbestos is present in the material.






Are any laboratories certified for bulk sample asbestos
analysis with PLM?

No laboratories have been certified for performing bulk
sample analysis with PLM or XRD.

Laboratories which participate in the National
Institute for Occupational Safety and Health (NIOSH)
proficiency analytical testing program (PAT) for
certification by the American Industrial Hygiene
Association may or may not be qualified to perform
bulk sample asbestos analysis with Polarized Light
Microscopy. Typically these laboratories use Phase
Contrast Microscopy, which is inappropriate for the
differentiation of asbestos from other fibrous material
such as cellulose, hair, and glass fibers. Laboratories
proficient in air sample counting using Phase Contrast
Microscopy may lack both the equipment and expertise
to perform PLM identification of asbestos in bulk
samples.

What laboeratories perform bulk sample asbestos
analysis?

It is important to select a laboratory competent in bulk
sample asbestos analysis. Since there currently is no list
of certified laboratories. locating a laboratory could be
difficult. The State Asbestos Program Agency or the
EPA Regional Asbestos Coordinator should be
contacted for their assistance and advice in laboratory
selection. The names and addresses of the State
Asbestos Program contacts are available from the EPA
Regional Asbestos Coordinators and on the EPA toll-
free information number (800-424-9065 or 554-1404 in
the Washington, D.C. area). The EPA Regional
Asbestos Coordinators are listed in Chapter 11.

Is guidance available to schools which plan to monitor
laboratory performance?

EPA will provide guidance to schools and school
districts which plan to undertake a program to ensure
good laboratory performance. Information can be
obtained by calling the EPA toll-free technical
assistance number (800-334-8571, extension 6892).
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What should the laboratory report?

It is important that a complete written and signed
report of the analytical results be obtained from the
laboratory. The laboratory should report the following
information for each sample submitted:

(1) The sample ID number.

The laboratory results should be reported by
referencing each sample by its 1D number.

(2) The analytical method used to analyze the
sample.

The report should name the analytical equipment and
the technique used to perform the analysis.

(3)a. A description of the sample appearance.

Good laboratory procedure requires that the analyst
note whether or not the bulk sample is a uniform
mixture.

(3)b. Whether the sample was homogenized before
analysis.

Asbestos materials were not always uniformly mixed
before application. If a sample is not homogenized prior
to analysis, some materials present in the sample may
not be detected.

(4) Percent of each type of asbestos present.

The analyst should report the types of asbestos
present and the estimated percent present. The estimated
precision associated with the percentage of asbesios
reported for each sample should be specified.

(5) Type and amount of the other fibrous matenals
present in the sample.

The analyst should report what non-asbestos fibrous
materials are present in the sample and the percent
present, and provide the basis for that judgment.
Identification of the other fibers present will minimize
the reporting of false results.

(6) Comments on any other materials present.

(7) A description of the laboratory’s quality control
program.

Laboratories should indicate the quality control
procedures followed in their PLM analysis.

Should samples be retained for analysis?

School officials may wish to request that the laboratory
retain the samples for up to six months or return them
to the schools so that they will be available if reanalysis
is necessary.



Chapter 7: Exposure Assessment

If bulk material analysis establishes that asbestos is
present in the sampled friable material, the potential
exposure of students and other users of the building
should be evaluated.

What should be considered in an exposure assessment?

Material condition, building structure characteristics,
and human activity are factors that will have
significance in any potential exposure situation
involving friable asbestos materials. These factors may
act singly or in combination to cause environmental
contamination and exposure of building users.
Experience has shown that eight factors generally
influence exposure potential.

. Condition of Material: Material condition indicates
the extent of contamination and the likelihood of future
contamination. This factor is a combination of quality
of installation, adhesion of the friable material to the
underlying surface, material deterioration, and damage.
Delamination or deterioration of the material depends
on the characteristics of the material itself (whether it
shows signs of aging or loss of cohesive strength).
Damage is incurred by either accidental or intentional
contact. Evidence of debris can be a good clue to the
condition of material, which may vary from minor
deterioration and damage to widespread and severe
material disintegration.

2. Water Damage: Water can dislodge. delaminate,
and disturb asbestos materials that are otherwise in
cxcellent condition. Water can carry fibers in the slurry
to other areas in the building where evaporation will
leave a collection of fibers that can become
resuspended in the air. Water damage will have a
significant effect on selection of a corrective method,
essentially eliminating certain types of sealants.

3. Exposed Surface Area: The exposed surface area of
friable material has an effect on potential fiber fallout
levels and the possibility for contact and damage. A
useful criterion to apply for this factor is whether the
friable material is visible.

Asbestos material above suspended ceilings is not
considered as exposed. However, if the ceiling panels are
removed for routine maintenance activities above the
suspended ceiling or are damaged due to vandalism, the
ashestos material should be considered as exposed in that

area. Areas with louvers, grids, or other open ceiling
systems should be considered as exposed. However,
exposed does not mean accessible, which is a separate
factor.

4. Accessibility: 1f the material can be reached, it is
accessible and subject to accidental or intentional
contact and damage. Accessibility is a good indicator of
possible future exposure caused by contact and damage.
This factor should also include some consideration of
the proximity of friable material to heating, ventilation,
lighting, and plumbing systems requiring maintenance
Or repair.

The behavior characteristics of the student population
should be considered in evaluating accessibility. For
example, students involved in sports activities may
accidentially cause damage to asbestos materials on the
walls and ceilings of gymnasiums. Material that is easily
accessible is also subject to damage by vandalism.

5. Activity and Movement: This factor combines the
effects of general causes that may result in contact and
damage of friable material. These causes include
air movement, building vibration from machinery or
any other source. and activity levels of students or
building workers. This factor is also an indicator of
future exposure potential. Its value will be low in
school libraries, offices, and most classrooms; moderate
in some classrooms and in school corridors: and can be
exceedingly high in gymnasiums and cafeterias.

6. Air Plenum or Direct Air Stream: Friable asbestos
material contained within an air plenum or in an air
stream, if undisturbed. has very low potential for
contaminating the building environment. However, it
must be considered since contact and damage may
occur during maintenance. repairs. and renovation. In
dealing with asbestos material located in air plenums,
special attention should be given to the management
system described in Chapter 8.

7. Friability: The asbestos materials can vary in
degree of friability. The more friable the material. the
greater potential for asbestos fiber release and
contamination. Sprayed asbestos material is generally
more friable than most troweled materials.
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8. Asbestos Content: The percentage for all the types
of asbestos present should be added for the total
asbestos content. With a high percentage of asbestos,
there are more fibers that can be released and
contaminate the building environment.

Is an exposure assessment straightforward?

Assessing exposure can be difficult. The eight factors
can vary from school to school: from room to room;
and sometimes from one area to another in the same
room. These factors should adequately describe most
situations. They are presented here to provide general
guidance, and exceptions can occur. Unique building
structure characteristics. unusual material condition, or
other considerations can influence the evaluation of
cxposure.

How is an exposure assessment carried out?

The following steps are recommended for an exposure
assessment.

(1) Determine whether each factor is applicable in
the area where the asbestos material is present.

(2) If a factor or factors are applicable. note the
actual effects or situation associated with each factor.
For example, if the Accessibility factor is applicable,
consider whether (a) the material is subject to damage
during maintenance or repair work or; (b) the material
is accessible to students who may damage it during
sports activities or who will scrape. gouge, or hit the
material.

(3) Evaluate the exposure potential. Simply. if
asbestos fibers are being released and causing
contamination of the building environment, exposure of
students and other building users is occurring or 1s
likely to occur.

In carrying out the exposure assessment, it is
important that the factors are uniform throughout the
area being evaluated. If factors differ in one room or in
one area of a room, they are not uniform. In this case.
a separate evaluation should be made. For example. an
auditorium with both an inaccessible ceiling surface in
the stage area and a very accessible and damaged
surface in the audience area constitutes two different
areas.

The above discussion has described the factors relating to
exposure. Is there any system that ties these subjective
factors in a more precise way fo aid the school official in
the decisionmaking for an exposure assessment?

EPA has developed a scoring system using a
mathematical formula which can be used as an aid in
assessing exposure and in deciding what kind of
corrective action to take. EPA is currently evaluating
the accuracy of the scoring system through field tests

and statistical analysis. It is EPA’s intention to make
this scoring system and instructions for its use available
to school districts through the State Asbestos Program
contacts and through the Regional Asbestos
Coordinators.

Is air sampling necessary to evaluate the exposure
potential?

Air sampling is inappropriate to estimate asbestos
contamination and exposure. In the school
environment, it is virtually impossible to establish
exposure potential using standard air sampling
techniques. Air sample results from monitoring in
school buildings can be misleading if they are compared
to the Federal workplace air concentration levels
established by OSHA.

The standard optical microscopy method (Phase
Contrast Microscopy) used to analyze air samples has
technical restrictions. Only particles of a certain size
and fibrous shape are counted in an air sample. The
fibers that are counted may or may not be asbestos.
More importantly. the low air levels of asbestos that
have been found in school buildings are at the lower
limits of effectiveness for the optical microscopy
technique. Therefore, the results can be mislcading.

The Federal workplace air concentration levels do
not apply to children. They were established for
asbestos workers in workplace environments.
Comparing air levels found in school buildings to the
Federal occupational standards is a totally ineffective
method of determining whether an exposure problem
exists.

What is the next step if exposure is occurring?

If exposure is found to be occurring or is likely to
occur, a corrective action may be warranted. This
decision will involve a judgment of the degree of the
exposure problem and what corrective method is
appropriate.

Chapter 8 discusses each of the corrective actions.
The charts on pages 18 and 19 of Chapter 8 should be
consulted for the advantages and disadvantages of each
corrective method and the conditions where each
method is appropriate or inappropriate.

Is corrective action required if there is no exposure
problem?

If it is determined that the exposure is negligible or that
there is no exposure potential, action can be deferred.
However, a continuing inspection program and
management system as described in Chapter 8 should
be implemented to ensure that if the situation changes.
the necessary steps will be taken to control exposure.












Selection of a Cerrective Action Method

Method Advantages of

Method
° Eliminates asbes-
t0s source

® Removal

° Ends exposure

° Controls expo-
sure

° Encapsulation

¢ Usually most
rapid and eco-
nomical method

Disadvaniages of
Method

° Usually most costly
and complicated
method

¢ Usually most time
consuming method

® Replacement with
substifute material
may be necessary

® Higher potential for
worker exposure

° Asbestos source re-
mains

° If material is damaged
or deteriorating, addi-
tional weight of the
sealant may cause de-
lamination®

® Management system
required. Precautions
necessary o prevent
damage during main-
tenance or renovation

° Continuing inspection
required to check for
damage to encapsu-
lated surface

® Maintenance on dam-
aged or deteriorating
encapsulated surface
required

¢ Encapsulated material
is difficult to remove

When Method Is
Appropriate

¢ High exposure

® Material is dete-
riorating or dam-
aged

® Material is acces-
sible

¢ Flat, open mate-
rial surface

¢ Removal not fea-
sible

¢ Material still re-
tains bonding in-
tegrity

* Damage to mate-
rial not probable

® Limited accessi-
bility of material

° Complex surfaces
to be covered

* Economic or
time advantage

When Method Is
Inappropriate

° Removal is not feasi-

ble because of cost,
location of material,
and kind of surface to
which material has
been applied (e.g., re-
moval of material
from complex surfaces
such as pipes, lines,
and ducts)

° Removal feasible

° Material does not ad-

here well to
substrate.? Weight of
sealant may cause de-
lamination

¢ Material is deteriorat-

ing or damaged

° Damage to material is

probable

° Water damage

° Continuing inspection

and maintenance of
encapsulated material
doubtful

' Delamination is the breaking away of layers of material from the underlying surface.
* Substrate 15 the surface to which the asbestos material was applied {e.g.. ceilings, steel beams, pipes).
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Method Advantages of
Method
* Enclosure ° Controls expo-
sure

° May be most
rapid, economi-
cal, uncompli-
cated method

® Deferred Action ° No direct cost

Disadvantages of
Method

¢ Asbestos source re-
mains

® Fiber fallout contin-
ues behind enclosure

° May be costly if en-
closure disturbs func-
tions of other systems
(e.g.. enclosure may
require lighting
changes)

° Management system
required. Precautions
necessary for entry
into enclosure for
maintenance oOr reno-
vation

° Continuing inspection
required to check for
damage to enclosure
system

¢ Maintenance on dam-
aged enclosure system
required

° Potential for exposure

may increase

ks

Management system
required. Precautions
necessary to prevent
damage during main-
tenance or renovation

° Continuing inspection
and reevaluation nec-
essary

When Method Is

Appropriate

° Removal not fea-
sible

° Disturbance or
entry into en-
closed area not
likely

? Economic advan-
tage

° Negligible expo-
sure potential

When Method Is
Inappropriate

° Removal feasible

° Damaged or deterio-
rating material caus-
ing high levels of fiber
fallout

° Water damage

® Damage to enclosure
likely

° Entry into enclosure
probable for repairs
and maintenance

° Continuing inspection
and maintenance of
enclosure doubtful

° Definite or question-
able exposure poten-
tial

¢ Continuing inspection
doubtful
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Chapter 9: Specifications and Requirements

for Contractors

Removal, encapsulation, and enclosure operations must
be performed carefully. Poorly performed work can
cause a greater exposure problem than it eliminates.
Workers who do not remove asbestos material wet or
who damage the material during encapsulation or
enclosure cause uncontrolled release of asbestos fibers.
If fiber release is not properly contained in the work
area, workers will be exposed and widespread
contamination of the building will occur.

EPA and OSHA have issued regulations which cover
the removal. encapsulation. and enclosure of asbestos
material. Contractors are required to comply with both
regulations. EPA regulations require that removed
asbestos material be properly contained and disposed of
without release of asbestos fibers into the environment.
OSHA regulations require worker protection to prevent
exposure to hazardous levels of asbestos fibers.

It should not be assumed that all contractors will
comply with these regulations. Some contractors may
not know that compliance is required; others may
ignore the regulations in order to save time or money.

The EPA and OSHA regulations do not require
worker decontamination before lcaving the job site and
clean-up of the contaminated work area after the job
has been completed. Therefore. school officials should
not only require contractors to comply with the EPA
and OSHA regulations but also require them to take
additional measures to ensure proper work practices
and protection of the building environment. Past
experience has shown that in many cases without
adequate supervision and instruction from supervisors
or management. workers will remove asbestos dry
instead of wet, work without respirators, eat or drink in
the work area. and leave the job site in their
contaminated worksuits and clothing.

For these reasons, there are a number of precautions
that should be taken:

(1) Become familiar with the EPA and OSHA
regulations and any State and local government
regulations that apply to asbestos material removal.
encapsulation, and enclosure.

(2) Require contractors submitting bids to explain in
their bids how they intend to comply with the
applicable regulations.

(3) Include specifications for asbestos fiber
containment, worker protection, and decontamination
of the work area in contracts and enforce the
requirements of the contract.
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(4) NIOSH recommends that contractors who submit
bids provide evidence that they and their workers have
attended training courses dealing with occupational
safety and the health hazards associated with asbestos
material removal. ¢ncapsulation, and enclosure.
Information on contractor training materials is available
from the OSHA and NIOSH Regional Offices listed in
Appendices D and E.

(5) For any corrective action, notify the nearest
OSHA office listed in Appendix D when work will
begin and let the contractor know that OSHA will be
notified.

(6) For removal. noufy the appropriate EPA
NESHAPS Coordinator listed in Appendix B before
the removal operation is begun.

(7) Recommend that the contractor contact the EPA
Regional Asbestos Coordinator for technical assistance.

The task of finding a qualified contractor may be
complicated by various political and cconomic
pressures. There may be pressure by people who are
unaware of the hazards of poorly performed work to
take action as soon as possible and as cheaply as
possible. Strict compliance with the EPA and OSHA
regulations and the recommended spectfications takes
time and money. Contractors offering the lowest bid
may not be knowledgeable or capable of complying
with these regulations.

Short summaries of the EPA and OSHA asbestos
regulations follow. The full texts of these regulations
are printed in Appendices A and C. Recommended
specifications for removal, encapsulation, and ¢nclosure
contracts are also included in this chapter. These
specifications can be used to guide school officials in
negotiating contracts which will ensure proper work
practices and a protected building environment.

EPA Regulations

EPA regulates the removal and disposal of asbestos
materials from ceilings. walls. pipes. and other surfaces
in buildings. The regulations were issued under the
EPA National Emissions Standards for Hazardous Air
Pollutants (NESHAPS). Written notification to the
NESHAPS Coordinator is required before asbestos
material can be removed.

The regulations require wetting of the ashestos
material before, during. and after stripping to prevent
dust emissions. The regulations use “stripping™ (o refer



to taking asbestos off the ceilings. walls. pipes, ctc.;
and “removal’ to refer to taking stripped asbestos
material out of the building for disposal. If material
cannot be removed wet because of freezing
temperatures or damage to equipment by water, the
EPA NESHAPS Coordinator should be notified. In
some cases dry removal of asbestos material requires
written permission from EPA.

Stripped asbestos material must be placed in leak-
tight containers while still wet before removal from the
building. Containers of asbestos material may not be
dropped out of windows or down from one floor to the
next. Asbestos material must be transported within the
building in containers or dust-tight chutes.

Containers must be marked with a warning label (use
the OSHA label on page  and be buried in a waste
disposal site meeting the requirements of Section 61.25
of the EPA regulations. In most cases a State-approved
sanitary landfill will be an acceptable disposal site.

Before contractors begin any asbestos removal
operation, they must send a written notification to the
EPA NESHAPS Coordinator before starting the
removal operation. The notification must contain the
following information:

(1) Name and address of the contractor.

(2) Address and description of the building. including
size. age, and prior use of the building and amount of
friable asbestos material present (square feet).

(3) Scheduled starting and complction dates for
removal.

(4) Procedures that will be employed to comply with
the regulation.

(5) The name and address of the waste disposal site
where the asbestos waste will be deposited.

When contractors send in notification of an asbestos
removal operation to EPA. the EPA NESHAPS
Coordinator will notify the OSHA office for that area
that a removal operation is planned.

See Appendix A for the full text of the EPA asbestos
regulations. Questions about the regulations and
compliance problems can be answered by the NESHAPS
Coordinator listed in Appendix B.

OSHA Regulations

OSHA regulates workplace practices and the airborne
concentration levels to which asbestos workers can be
exposed. The OSHA regulations apply to removal,
encapsulation, and enclosure operations involving
asbestos materials.

OSHA has established limits on the amount of
airborne asbestos to which a worker may be exposed on
a daily basis. Over an 8-hour period the average
airborne asbestos concentration level (also known as
the time weighted average (twa)) to which a worker
may be exposed may not exceed two fibers longer than
five micrometers per cubic centimeter of air (2f/cc). At

no time during the 8-hour period may the airborne
concentration exceed 10 fibers longer than 5
micrometers per cubic centimeter of air (10f/cc): The
10f/cc concentration is called the ceiling concentration.
NIOSH has recommended lowering the 8-hour twa to
0.1 fibers per cubic centimeter (0.1f/cc).

Contractors must use air monitoring to determine
whether the airborne concentration of asbestos excceds
these exposure limits. The regulations prescribe the
method to be used for air monitoring and where and
how often air samples must be taken.

If the airborne concentration does exceed the
specified exposure limits (either the 8-hour twa or the
ceiling concentration). then the contractor performing
removal, encapsulation, or enclosure must:

(1) Provide employees with approved respirators. The
OSHA regulations require different types of respirators
under different conditions. The OSHA Regional Offices
listed in Appendix D can provide information on
respirator requirements. The NIOSH Regional Offices
listed in Appendix E can provide information on
approved respirators.

(2) Provide change rooms and two separate lockers
or storage containers so that employees can keep street
clothes and work clothes separate.

In addition, if the ceiling concentration is exceeded, the
contractor must provide his employees with protective
clothing.

The regulations require contractors to place caution
signs inside and immediately outside of the work area.
The signs must advise people entering the area of the
hazards of exposure to asbestos.

Containers of waste asbestos material must be
marked with a warning label which states:

CAUTION
CONTAINS ASBESTOS FIBERS
AVOID CREATING DUST
BREATHING ASBESTOS DUST MAY CAUSE
SERIOUS BODILY HARM

See Appendix C for the full text of the OSHA asbestos
regulations. Questions about the regulations and
compliance problems can be answered by the OSHA
Regional Offices listed in Appendix D. Information on
contractor training and occupational safety is also
available from these OSHA offices and the NIOSH
Regional Offices listed in Appendix E.

Contract Specifications

The following general specifications are recommended
for removal and encapsulation contracts. Some of these
specifications are also appropriate for enclosure
contracts. If these recommended specifications are
incorporated into contracts and strictly enforced. the
building environment will be protected against
contamination.
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Chapter 10: EPA School Survey

EPA plans to assess the extent of the asbestos material
problem in schools and to determine the need for
further Federal action to control exposure to asbestos
in school buildings. To aid in this evaluation, EPA
encourages school districts to complete the survey form
at the end of this chapter.

What information does the form request?

The form asks questions about the results of (1)
inspection for friable materials and (2) sampling and
laboratory analysis of friable materials for asbestos. It
also asks what kind of corrective action (removal,
encapsulation, enclosure, or deferred action) has been
or will be taken to control exposure to friable asbestos
material.

Where to send the form

School districts (or individual schools, if the school
district does not plan to file a report) should send a
copy of the completed survey form to their EPA
Regional Asbestos Coordinator. The Coordinators are
listed on the back of the survey form. In States which
have an Asbestos Program Agency, the school district
should contact the agency to determine whether the
reporting form should also be sent to the State. The
names and addresses of these State contacts are
available from the EPA Regional Asbestos Coordinator
and by calling the EPA toll-free information number
listed below:
800-424-9065
(in the Washington, D.C. area: 554-1404)

A copy of the reporting form should be kept by
school districts in an asbestos control program file.
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When to complete the form

The survey form should be completed as soon as
information is available from schools. Since asbestos
control programs in schools may begin at different
times, school districts may want to file more than one
form.

If possible, officials should mail completed survey
forms before September 1, 1979.

Additional Reporting Forms

Additional reporting forms can be obtained by calling
the EPA toll-free information number (800-424-9065 or
554-1404 in the Washington, D.C. area).

Will reports on the survey results be available?

Depending on the data received, EPA will compile
monthly reports for the Regional Asbestos
Coordinators. EPA will also publish an interim status
report in September 1979 and a final report in February
1980. These reports will summarize the data received
and will contain nationwide projections on the extent of
the asbestos problem in schools and efforts to control
it. These reports will be available to the States and
local school officials upon request from the Regional
Asbestos Coordinators.
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L5, ENVIRCONMENTAL PROTECTION AGENCY

ASBESTOS SURVEY REPORT

(Survey of Activities to Control

Form Approved

<EPA

Asbostos—Containing Materials in School Buildings )

OMB No. 158—-R—-0165

GENERAL

tollefree number:
provisions of the Freedom of Information Act ¢ 5 U.5.C. 552).

This information is collected under the authority of the Toxic Substances Control Act, Sections 6 and 8. EPA is compiling information
on the progress of State and local programs to control exposure to asbestos—containing materials in schools,
to periodically report information concerning the asbestos control activities in your school district,
A00—424-.0065 or in the Washington, D.C. area, call 354—1404. Data collected in this survey will be subject to the

This form should be used]
To obtuin more fomms, call this

MAILING INSTRUCTIONS

MAIL ONE COPY TO: The EPA Regional Asbestos Coordinator
for your Region., (For names and addresses
sSee reverse side.)

ALSQ, please mail a copy to your official State asbestos program
contact (for name and address, call this toll—froe number; 800—
4249065 or if in the Washington, D.C. area, call 5354—1404).

IDENTIFICATION

1. SCHOOL DISTRICT INFORMATION

2. FPERSON TO CONTACT REGARDING THIS REPORT

MAKME OF SCHOOL DRNSTRICT

NAME (last, IIrsf, & middle nifial)

CITY GR SOUNTY AL IITLE

STATE ZIF TO0OE TELEFHONE MO,

code & riumbter CATE (mo., d#y,

SPECIFIC QUESTIONS

3. Has the scheol district submitted an EPA Asbestos Survey
Report before?

I YES “INo [T UNKNOWN

4. How many schools in the district were built or renovated
between 1945 and 10787

NUMBER OF SCHOOLS

5. As of (mo./yr.), how many schools in the district
have been inspected for the presence of friable asbestos—
(R Tale D o o s s s ome s e e e e o e e
containing materials? TNUMBER OF SCHOOLS

i

6, Howmany schools had bulk samplesanalyzed forasbestos with
the EPArecommended technique of Polarized Light Microscopy?

UMBER OF SCAOOLS

7. As of (mo./yr. of
analysis) for how many schools
in the district was friable mae
terial analyzed as containing
ashestos?

an exposure problem?

the percent of children

-
8.

8. (a} In how many schools was friable asbestos—containing material determined to present

{b) Approximately how many square feet of this material were found?
{c) Estimate the number of children per school vear exposed to this material. (Multiply

exposure problem in five classrooms may involve 15% of the total population of 700

students; 15% x 700 equals 105 students exposed.)
{d) Have the names of the children been recorded and retained for future reference?

0 OF SCHOOLUS T;.EOUAFFE TEET

exposed by the total number of enrolle- students. e.g., An

c. NO. OF CHILDREN T]d. NAMES RECORDED
IYES _INO

Questions 9 through 11 reler to the friable ashestos—containing material that presents an exposure prohlem 1n Question 8.

9, (a) Approximately how many squure feet of this material have
been or will be removed?

{b} What is the estimated total cost of removal?

T T T T T -
COST: §

a, SQUARE FEET

&, SOUARE FEET be

10. {a} Approximately how many square feet of this material have
been or will be encopsulated?
(b) What is the estimated total cost of encapsulation?

COST: §

11. (a) Approximately how many square [eet of this material have
been ar will be enclosed?
(by What is the estimated total cost of enclosure?

12. (&) For approximately how many square feet of asbestos—
containing material was action deferred?
{b) Will this material be inspected periodically to de—

termine if an exposure problem exists?

activities in your district?

Ta square FEeT e T T T T T T T 7T 7 lasalare Feer 0 T 7 Tb.PERIODIC INSPECTION 7
COST: § {Jves [[Ino
13. What is the source of funding for the asbestos control 14, When did (or will} the asbestos control activities in the

BEGINNING YEAR

district begin and end?

o g — — — e e

ENDING YEAR

COMMENTS

EPA Form 7710.29 (3-79)
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Region 1
Mr. Paul Heffernan
Asbestos Coordinator

Air & Hazardous Materials Div.

Pest. & Toxic Substances Br.
EPA Region 1

JFK Federal Bidg.

Boston, MA 02203

(617) 223-0585

Region 2

Mr. Marcus Kantz
Asbestos Coordinator
EPA Region 11
Room 802

26 Federal Plaza
New York, NY 10007
(212} 264-9538

Region 3

Mr. Fran Dougherty
Asbestos Coordinator
EPA Region 11

Curtis Building

Sixth & Walnut Sireets
Philadelphia, PA 19106
{215} 597-8683

Region 4

Mr. Dwight Brown
Asbestos Coordinator
EPA Region IV

345 Courtland Sireet
Atlanta, OA 30308
(404} 881-3864

Region §

Dr. Lyman Condic
Asbestos Coordinator
EPA Region V

230 S. Dearborn St.
Chicago, IL 60604
{312) 353-2291

Region 6

br. Norman Dver
Asbestos Coordinator
EPA Region VI

First Internat’t Bldg.
1201 Elm Street
Dallas, TX 75270
{214y 767-2734

Region 7

Mr. Wolfgang Brandae
Asbestos Coordinator
EPA Region VII

324 East 11 Street
Room 1560

Kansas City, MO 6410¢
{816) 374-3036

Region 8

Mr. Ralph Larsen
Asbestos Coordinator
EPA Region VI
186{} Lincoln Street
Denver, CO 80295
{303) 837-3926

Region 9

Mr. John Yim
Ashestos Coordinator
EPA Region IX

215 Fremont Street
San Francisco. CA 941
{415) 556-3352

Region 10

Ms. Margo Partridge
Asbestos Coordinator
EPA Region X

1204 Sixth Avenue
Seattle, WA 98141
(206) 442-5560)
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Asbostos—Contarnmng Matenals in School Bujldings)

S50 ENVIRONMENTAL PROTECTION AGENCY

ASBESTOS SURVEY REPORTY

fSurvey of Activities to Controf

Form Approved
OMB No. 158—R-0165

GENERAL

toll=free numbern

This infarmotion is coliected under the cuthority of the Toxic Substances Control Act, Sections & ond B. EPA is
on the progress of State and local programs to control exposure to asbestos—containing materials in schools,
to periodically report information concerning the asbestos control activities i your school district,
8004240065 or in the Washingiun, D.C, area,
provisions of the Freedom of Information Aet ¢ 5 £,5.C. 55.7)

call 553=1404, Data collected in this

compiling information
This form
Tu obtain more fomms, call this

survey will be subject to the

should be u

sed

MAILING INSTRUCTIONS

MAIL ONE COPY TO: The EPA Regional Asbestos Coordinator
for vour Region,
see reverse sfde, )

fFor ndapme« and addresses
31055 or il in the

ALSO, please mail a copy to your official State asbestos progrem
contact ffor name and address, call this toll _free numbor:
Washington, D.C. area, call 554~1404).

8UG-

IDENTIFICATION

1 SCHQOL DISTRICT INFORMATION

2 PEFRSON TO CONTACT REGARDING THIS REPORT

MAME OF SCHOQODL DISTRICT

M oaWE (Tust, first, & rmugdle initral)

HEERN

Report before?

hetween 1045 and 10787

RUMBER GF SCHOGLS

CIT+ OR COUNTY Crrigiae joB TITLE

STATE 2P COULE _lE\_EF HOME RO, [areg cogs & ITUmnety DATE {mq s d8v, & yearl
SPECIFIC QUESTIONS

3. Hes the school district submitted an EPA Ashestos Survey 4. How many schools in the district were built or renovated

analygis) for how many schools
in the district was friable ma—
terial analyzed as containing
asbestos?

NUMBER OF 3CHODLS

“fa. NOT OF sChoolE '!'b._seﬁ'mﬁ-: FEET

an expoesure problem?
(b) Approximately how many square feet of this material were found?

TUYES CiNO T UNKNOWH
5. As of (mo./yr. ), how many schools in the district 6. Howmany schoolshadbulk somples analyzed forashestos with
have been inspected for the presence of frmble .:val:u‘esto::,w the EP A recommended technique of Polarized Light Microscopy®
containing matertals? [\ me o OF SCHOOLS - = T mumMeEr &r Schodls. T T T T - == = =
f
7. As of fmo./ yr. of 8. (&) In how many schools was friable asbestos—containing material determined to present

{c) Estimate the number of children per school vear exposed to this material. (Wultiply

the percent of children exposed by the tolal number of enrolled students.

e.d., An

exposure probiem in five classrooms may invelve 15% of the total population of 700

students, 157 = 700 equals 105 students exposed.)

(d) Have the names of the children been recerded and retained for future reference?

T e 40 oF cuiloRER

. YES MO

Tld  WAMES RECORDED |

been or will be removed?

u, {a) Apprnxirﬁately how many square [eet of this matertal have
(b} What i the estimated total cost of removal?

a SQUARE FEBT bl T
COST: 5

10,
been ar will be encopsulouted”

e SQUAPE FEET

Questions 9 through 11 refer to the friable ashestos—containing material that presents an exposure prohlem in Question 8.

{a) Approximately how many square feet of this material have

(b} What is the estimared total cost of encapsulation?

- s -
COST: §

11. {a) Approximately how many
been or will be encloseds

—_ — -

square [eet of this material have 12

{by What is the estimated total cost ol enclosure?

a. sQUARE FEET Iw. — T T T T 7
COST: $

L

5. SQUARE FEET

{a)y IFor approximately how many square feet of asbestos—
containing material was action deferred?

(b) Will this material be inspected periodically te de—
termine if an exposure problem exists?

To. PERIGDIT INSPECTION

[ ]ves

TIND

activities in your district?

FUNDING SQURCFE

13. What is the source of funding for the asbestos control

district begin and end?

BEGINNING YEAR

TENDING YEAR

14, When did for will} the ashestos control activities in the

COMMENTS

EPA Form 7710-29 (3-79)



J REGIONAL OFFICES

Region 1
Mr. Paul Heffernan
Asbestos Coordinator

Air & Hazardous Materials Div.

Pest. & Toxic Substances Br.
EPA Region |

JFK Federal Bldg.

Boston, MA 02203

{617) 223-0585

Region 2

Mr. Marcus Kantz
Asbestos Coordinator
EPA Region Il
Room 802

26 Federal Plaza
New York, NY 10007
(212) 264-9538

Region 3

Mr. Fran Dougherty
Asbestos Coordinator
EPA Region 111

Curtis Building

Sixth & Walnut Streets
Philadelphia, PA 19106
(215) 597-8683

Region 4

Mr. Dwight Brown
Asbestos Coordinator
EPA Region IV

345 Courtland Street
Atlanta, GA 30308
(404) 881-3864

Region 5

Dr. Lyman Condie
Asbestos Coordinator
EPA Region V

230 S. Dearborn St.
Chicago, IL 60604
(312) 353-2291

Region 6

Dr. Norman Dyer
Asbestos Coordinator
EPA Region Vi

First Internat’l Bidg.
1201 Elm Street
Dallas, TX 75270
(214) 767-2734

Region 7

Mr. Wolfgang Brandner
Asbestos Coordinator
EPA Region VII

324 East 11 Street
Room 1500

Kansas City, MO 64106
(816) 374-3036

Region 8

Mr. Ralph Larsen
Asbestos Coordinator
EPA Region VIII
1860 Lincoin Street
Denver, CO 80295
(303) 837-3926

Region 9

Mr. John Yim

Asbestos Coordinator
EPA Region [X

215 Fremont Street

San Francisco, CA 94105
(415) 556-3352

Region 10

Ms. Margo Partridge
Asbestos Coordinator
EPA Region X

1200 Sixth Avenue
Seattle, WA 98101
(206) 442-5560
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.5, ENVIRONMENTAL PROTECTION AGENCY

ASBESTOS SURVEY REPORT

Survey of Activities to Control

Form Approved

<EPA

Asbestos-Containing Materials

in Schoo! Buldings)

OMB No. 158~R-0165

GENERAL

provisions of the Freedom of Information Act ¢ 5 U.5.C. 552).

This information is collected under the outhority of the Toxic Substances Control Act, Sections § and 8. EPA is compiling information
on the progress of State and local programs to control exposure to asbestos—containing materials in schools,
to periodically report information concerning the asbestos control activities in your school district,
tollwfree number: 8004249065 or in the Washington, D.C, area, call 5541404,

This form should be used
Ta obtain more forms, call this

Data collected in this survey will be subiect to the

MAILING INSTRUCTIONS

MAIL ONE COPY TO: The EPA Regional Asbestos Cosrdinator
for your Region. (For names and addresses
see reverse side.)

ALSO, please mail a copy to your official State asbestos program
contact (for name and address, call this toll-free number:
S 2390635 or if in the Washington, D.C. area, call 354—1404),

BOU—~

DETACH HERE

IDENTIFICATION

1. S5CHOOL DISTRICT iINFORMATION

2. PERSON TO CONTACT REGARDING THIS REPORT

HAWE OF SCHMOQL DISTRICT

N AME (Tast, Hrst, & middie initial}

CITY OR COLRTY ErlGiAl JOB TITLE

TELEFPHONE ML, {&re

STATE LR CODE

“ode b puniber

OATE

[mo,, day, 6 At

SPECIFIC QUESTIONS

3. Has the school district submitted an EPA Asbestos Survey
Report before?

Tjres “Ino Tl uNKNOWN

between 1945 and 19783

NUMBER OF SCHODLS

4. How many schools in the district were built or renovated

5. As of (mo./yr.), how many schools in the district
have been inspected for the presence of friable asbestos—
containing materials? 1

NUMBER OF SCHOOLS

- — - — — - — — — — — w—

NUMBER OF SCHOOLS

6. Howmany schoolshad bulk samples analyzed forasbestos with
the EPArecommended technique of Polarized Light chro scopy

7. As of {mo./ yr. of
analysis} {for how many schools
in the district was friable mam
terial analyzed as containing
asbestos?

an exposure problem?

[NUMEER BF 5CHOBLS

8. (a) In how many schools was friable asbestos—containing material determined to present

(b) Approximately how many square feet of this material were found?

{c) Estimate the number of children per school year exposed to this material. (Multiply
the percent of children exposed by the total number of enrollnd students.
exposure problem in five classrooms may involve |5% of the total population of 700
students; 157 x 700 equals 105 students exposed.)

(d) Have the names of the children been recorded and retained for future reference?

e.g., An

T TeNO OF CHILDREN _ld. NAMES RECORDED

1YEs _inNO

Questions 9 through 11 refer to the friable ashestos—containing material that presents an exposure problem in Question 8.

4, (a}) Appmxifr(éicly how many square feet of this material have
been or will be removed?
{b) What is the estimated total cost of removal?

a SQUARE FEET b,
cosT: §

e

10. (a) Approximately how many square feet of this material have
been or will be encaopsulated?
{b} What is the estimated total cost of encapsulation?

. 5QUARE FEET

COST: §

11. {a) Approximately how many square {eet of this material have
been or will be enclosed?

{b) What is the estimated total cost of enclosure?

a. SQUARE FEET

5. SQUARE FEET

12. (a) For approximately how many square feet of asbestos—
containing material was action deferred?
(b) Will this material be inspected periodically to de—
termine if an exposure problem exists?

—- - —

b. PERIODIC INSPECTION

Mvyes [[|wno

13. What is the source of funding for the asbestos control
activities in your district?

FUNCNNG SOURCE

14. When did {or will} the asbestos control activities in the

district begin and end?

COMMENTS

EPA Form 771029 (3-79)
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REGIONAL OFFICES

Region 1

Mr. Paul Heffernan
Asbestos Coordinator

Air & Hazardous Materials Div.

Pest. & Toxic Substances Br.
EPA Region 1

JFK Federal Bldg.

Boston, MA 02203

(617) 223-0585

Region 2

Mr. Marcus Kantz
Asbestos Coordinator
EPA Region 11
Room K02

26 Federal Plaza

New York., NY 10007
(212) 264-9538

Region 3

Mr. Fran Dougherty
Asbestos Coordinator
EPA Region IH

Curtis Building

Sixth & Walnut Streets
Philadelphia. PA 19106
(215) 597-86K3

Region 4

Mr. Dwight Brown
Asbestos Coordinator
EPA Region IV

345 Courtland Street
Atlanta, GA 30308
(404) BR1-3864

Region 5§

Dr. Lyman Condie
Asbestos Coordinator
EPA Region V

230 §. Dearborn St.
Chicago, IL 60604
(312) 353-2291

Region 6

Dr. Norman Dyer
Asbestos Coordinator
EPA Region V1

First Internat’l Bldg.
1201 Elm Street
Dallas, TX 75270
(214) 767-2734

Region 7

Mr. Wolfgang Brandner
Asbestos Coordinator
EPA Region Vil

324 East 11 Street
Room 1500

Kansas City, MO 64106
(816) 374-3036

Region 8

Mr. Ralph Larsen
Asbestos Coordinator
EPA Region Vil
1860 Lincoln Street
Denver, CO 80295
(303) 837-3926

Region 9

Mr. John Yim

Asbestos Coordinator
EPA Region IX

215 Fremont Street

San Francisco. CA 94105
(415) 556-3352

Region 10

Ms. Margo Partridge
Asbestos Coordinator
EPA Region X

1200 Sixth Avenue
Seattle, WA 98101
(206) 442-5560



Chapter 11: Assistance From Federal and State

Agencies

The EPA Regional Asbestos Coordinators will
coordinate the EPA school asbestos program with the
States in their Regions. The other Federal agencies
participating in the program will provide assistance to
the States on matters of worker protection, contractor
training, and safety and health. Several toll-free
numbers will be operated by EPA and the Consumer
Product Safety Commission. The numbers are listed in
this chapter and in Appendix G.

Assistance From EPA

The EPA Regional Asbestos Coordinators can provide
information and assistance to the States. The
Coordinators are listed in this chapter. They will be
available to meet with State and local officials to discuss
the asbestos material problem and to answer questions
about the EPA school asbestos program.

A videotape supplementing the information contained
in this manual will be available to schools from the
EPA Regional Offices. The videotape will show how to

inspect schools and how to sample friable matenal, and
will also show removal, encapsulation. and enclosure
operations. The EPA Regional Asbestos Coordinators
should be contacted for copies of the videotape.

As part of the school asbestos program EPA will
conduct training sessions in the Regional Offices for
State and local officials and other interested individuals
and provide technical assistance to schools and their
contractors who undertake corrective actions. The
Regional Asbestos Coordinators should be contacted
for information on scheduling of training sessions and
the technical assistance program.

EPA Regional Asbestos

Coordinators

The following persons are the Regional Asbestos
Coordinators in each of the ten EPA Regional Offices.
The map on this page shows which States are in each of

the ten Regions.

REGIONAL OFFICES

Region 1

Mr. Paul Heffernan

Asbestos Coordinator

Air & Hazardous Materials Div.
Pest. & Toxic Substances Br.
EPA Region |

JFK Federal Bldg.

Boston, MA 02203

(617) 223-0585

Region 2

Mr. Marcus Kantz
Asbestos Coordinator
EPA Region Il
Room 802

26 Federal Plaza
New York, NY 10007
(212) 264-9538

Region 3

Mr. Fran Dougherty
Asbestos Coordinator
EPA Region 111

Curtis Building

Sixth and Walnut Streets
Philadelphia, PA 19106
(215) 597-8683

Region 4

Mr. Dwight Brown
Asbestos Coordinator
EPA Region IV

345 Courtland Street
Atlanta, GA 30308
{404) 881-3864

Region 5

Dr. Lyman Condie
Asbestos Coordinator
EPA Region V

230 South Dearborn Street
Chicago. IL 60604

(312) 353-2291

Toll-free numbers
Hlinois: 800-972-3170
Indiana, Michigan,
Minnesota, Ohio
Wisconsin: 800-621-3191

Region 6

Dr. Norman Dyer
Asbestos Coordinator
EPA Region Vi

First International Bldg.
1201 Elm Street

Dallas, TX 7527

(214) 767-2734

Region 7

Mr. Wolfgang Brandner
Asbestos Coordinator
EPA Region VI

324 East 11th Street
Room 1500

Kansas City, MO 64106
(816) 374-3036

Toll-Free Action Line
{Leave name and number
ask to have your call
returned)

Missouri: 800-892-3837
Iowa, Nebraska, Kansas:
800-821-3714



Region 8

Mr. Ralph Larsen
Asbestos Coordinator
EPA Region VIII
1860 Lincoln Street
Denver., CO 80295
(303) 837-3926

Region 9

Mr. John Yim

Asbestos Coordinator
EPA Region IX

215 Fremont Street

San Francisco, CA 94103
(415) 556-3352

Region 10

Ms. Margo Partridge
Asbestos Coordinator
EPA Region X

1200 Sixth Avenue
Seattle, WA 98101
(206) 442-5560)

EPA Toll-Free Numbers

Copies of the guidance package, additional survey
forms, or other information on the EPA school
asbestos program 1s available by calling:

800-424-9065
(in the Washington. D.C. area: 554-1404)

Information on sampling and analysis is available by
calling:

800-334-8571, extension 6892

Assistance From State Asbestos
Program Contacts

Many States have programs or are developing programs
to control asbestos materials in schools and other
buildings. The names of persons who have been
designated by the Governors as the Asbestos Program
contact for each State are available on the EPA toll-
free information number. The Regional Asbestos
Coordinators can also be contacted for the names of
the State Asbestos Program Agencies.

School officials should check with their State Agency
before beginning a school asbestos control program.
Some States may already have an asbestos program and
will want schools to follow certain procedures for
inspecting. sampling and analysis. and taking corrective
actions.

Assistance From Other Federal
Agencies

Other Federal agencies can provide assistance to
schools which have questions about consumer products

containing asbestos and matters of occupational safety
and health.

(1) Consumer Product Safety Commission

The U.S. Consumer Product Safety Commission
(CPSC) operates a toll-free information number. School
districts with questions about consumer products that
contain asbestos can call:

800-638-8326

(in Alaska, Hawaii, Puerto Rico, Virgin Islands:
800-638-8333)

(in Maryland: 800-492-8363)
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(2) Occupational Safety and Health Administration

The Occupational Safety and Health Administration
(OSHA) has regulations covering safe workplace
practices that must be followed during removal.,
encapsulation, and enclosure of asbestos materials.
These regulations are summarized in Chapter 9 and are
printed in Appendix C.

Some States have assumed responsibility for
development and enforcement of their own
occupational safety and health standards following
approval from OSHA. A complete list of the approved
State Program Offices and Federal OSHA field
locations is included as Appendix D. Questions about
proper worker protection and respirator requirements
should be referred to the appropriate State Program
Office or Federal OSHA Offices listed in Appendix D.

To assist small business employers in meeting the
requirements of the Occupational Safety and Health
Act of 1970 Congress has authorized a joint federal
OSHA-State on-site consultation program. For
information on this free consulting service, employers
should contact the nearest State or Federal OSHA
Office listed in Appendix D.

(3) Department of Health, Education and Welfare
(DHEW)
A National Institute for Occupational Safety and Health
The National Institute for Occupational Safety and
Health (NIOSH) can provide assistance on selection of
approved respirators and answer questions on
occupational safety and health. The NIOSH Regional
Consultants are listed in Appendix E.
B. Regional Health Administration
The Regional Health Administrators listed in
Appendix F can provide information on the health
problems associated with asbestos exposure.



Appendix A: U.S. Environmental Protection
Agency Regulations for Asbestos
(Code of Federal Regulations Title 40, Part 61, Subparts A and B)

PART 61-—NATIONAL EMISSION STAND-
ARDS FOR HAZARDOUS AIR POLLUTANTS
Subpart A-—Ganaral Provisions
Sec.
81.01
gi M
8.3
61.04
81.05
81.06

Applicablilty.
Definltions.
AbLreviations.
Addrem.

Prohibited activitics

Determination of
modification.

61.07 Application for approval of construc-
tion or modification.

Approval by Administrator.

Notificstlon of startup.

8ource reporting and wulver regquest

‘Walver of compliancs.

Emission tests and monitoring.

‘Waiver of emission tests.

Source test and analytical methods,

Avallabllity of {information.

61.14 State authority.

61.17 Clrcumventlon.

Subpart B~Ngtional Emission Stendard for
Asbestos

Applicabliity.
Definitions.
Emlssion standard.
Alr-cleaning.
Reporting.

Waste disposal sites.

construction or

61.08
61.09
61.10
61.11
61.13
8113
81.14
81.15

6120
8131
61122
61.23
61.24
6125

AuTHoRrTY: Seclion 112 of the Clean Alr
Act as added by sec. 4(s) of Pub. L. 81-604,
B4 Stat. 1685 (42 US.C. 1857¢c-T7); section 114
of the Clean Alr Act, as added by sec. 4ia)
of Pub. L. 91-504. 84 Stat. 1687, end amended
by Pub. L. 83-319, sec, 6{a) (4}, B8 Stat 259
(42 TU.B8.C. 1857c-9); section 301(a) of the
Clean Air Act, es amended by sec. 15(c) (2}
cf FPub. L. 91-604, B4 Stat. 1713 (42 US.C.
1857g(a)).

Bource: 88 FR 8828, Apr. 6, 1673, unless
otherwiss noted.

Subpart A—General Provisions
g 61.01 Applicability.

The provisions of this part apply to
the owner or operator of any stationary
spurce for which a standard is prescribed
under this part.

§ 61.02 Definitions.

As used in this part, all terms not Ce-
fined herein shall have the meaning given
them in the act:

(a) “Act” means the Clean Alr Act (42
US.C. 1857 et seq.).

(bt “Administrator” means the Ad-
ministrator of the Eovironmental Pro-
tection Agency or his authorized repre-
sentative,

(¢} "Alternative method” means apy
method of sampling end analyzing for
gn air pollutant which is not a reference
method or an equivalent method but
which has been demonstrated to the
Administrator's satisfactlon to preduce,
in specific cases. results adequate for
his determination of compliance.

(d) “Commenced” means that an own-
er or operator has undertaken a con-
tinuous program of construction or
modification or that an owner or operator
has entered into a contractual obligation
to undertake and complete, within a rea-
sonable time, a continuous program of
construction or modification.

{e) “Compliance schedule” means the
dute or dates by which a source or cate-
gory of sources is required to comply with
the standards of this part and with any
steps toward such compliance which are
set forth In & walver of compliance under
§ 6111

({) “Construction” means fabrication,
erection, or Installation of a statlonary
source.

(g) "Effective date” Is the date of
promugation in the Feoesal Recister
of an applicable standard or other regu-
lation under this part.

th) “Equivalent method” means any
method of sampling and sanalyzing for
an alr pollutant which has been demon-
strated to the Administrator's satisfac-
tion to have a consistent and quantita-
tively known relationship to the referenze
method, under specified conditions.

(1y "Existing source” mesans any sta-
tionary source which Is not & new source.

(J) “"Modification” means any physical
change in, or change Iin the method of
operation of, a statlonary source which
{ncreases the amount of any hazardous
air pollutant emitted by such source or
which results in the emisslon of any
hazardous alr pollutant not previously
emitted, except that:

(1) Routine maintenance, repalr, and
replacement shall not be considered
physical changes, and

(2) The following shall not be con-
sidered a change in the method of
operation:

(1) An increase In the production rate,
if such increase does not exceed the op-
erating design capacity of the stationary
source;

(i1} An Increase in hours of operation.

(k) “New source” means any stationary
source, the construction or modification
of which Is commenced after the publi-
e¢ation in the Feperar Recistea of pro-
posed natlonal emlission standards for
hazardous air pollutants which will be
applicable to such source,

(1) "Owner or operator" means any
person who owns, lenses, operates, con-
trols, or supervises a statlonary source.

(m) “Reference method” means any
method of sampling and analyzing for an
alr pollutant, as described in Appendix
B to this part.

(n) "Startup” means the setiing in
oseration of a stationary source for any
purpose,

(o) “Standard” means a natlonal
emission standard for a hazardous air
pollutant proposed or promulgated under
this part.

(pYy “Statlonary source” means any
building, structure, facllity, or installa-
tion which emits or may emit any alr
poliutant which has been designated as
hazardous by the Administrator.

138 FR BB26, Apr. 8, 1973, 83 amended a4t 39
FR 15338, Msay 3, 1974]

§61.03 Abbreviations.

The abbreviations used In this part
have the following meanings:
*C--Degrees Centigrade.
efm-—Cubic feet per minute.
{t'—Square feet.
ft’>—Cuble feet.
*F—Degrees Fahrenheit.
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in—Inch.
1—Liter,

ml—Milliliter.

M-—Molar.

m'—Cubic meter.
nm-—Nanomater,
oz—Ounces.
v/v—Volume per volume.
yd°*—Square yards.
w.g.—~Water gage.
inHg—Inches of mercury.
inH.O—Inckes of water,
E—Grams.
mg—nMillizrams.
N—Normal.
*R~-Degree Rankine.
min—Minute
sec—Seacond.
avg.—Average,
1.DInside diameter,
0.D.—Outslde diameter,
pE—NMlcrograms (10~ gram).
o, —Percant.
Hg-—Mercury.
Be-—Beryllium.

§ 61.04 Address.

{a) All requests, reports, applications,
submittals, and other communications to
the Administrator pursuant to this part
shall ke submitted in duplicate and ad-
dressed to the appropriate Reglonal Of-
Fre of the Environmental Protection
Agency, to the attention of the Director,
Enforcement Divislon. The regional of-
fices are as follows:

Region 1 (Connecticut, Maine, New Hamp-
shire, Massachusetts, Ehode Island, Ver-
mont), John F. Kenvedy Federal Bullding,
Boston, Massachusetts (2203,

Reglon Il (New York, New Jersey, Puerto
Rico, Virgin Islands), Federal Ofice Bulild-
ing, 28 Federal Plaza (Foley Scuare), New
Yark, N.Y. 10007,

Begion I (Delaware, Distrist of Colunbla,
Pennsylvania, Maryland, Virginla, West Vir-
gizta), Curtls Bullding, Sixth snd Walout
Streets, Philadelphla, Pennsvlvania 19108.

Reglon IV {Alabama, Florida, Georgla, Mls-
sissipnl, Kentucky, North Carolina, South
Carollna, Tennessee), Sulte 300, 1421 Peach-
tres Street, Atlanta, Georgla 30302,

Reglon V (Illnols, Indiana, Minnesota,
Michigan, Ohlo, Wisconsing, 230 South Dear-
born Street, Chicago, Hlinots 60504,

Reglon VI (Arkansas, Louislana, New
Mexico, Okluboma, Texas), 1600 Patterson
Street, Dallas, Texas 75201,

Reglon VII (Iowa, Eansas, Missour!, Ne-
braska), 1735 Baltlmore Street, Kansas City,
Missourt 63198,

Reagion VIII (Colorado, Montana, North Da-
kota, South Dakota, Utah, Wyoming), 196
Lincoln Towers, 1860 Lincoln Street, Denver,
Colorado 80203.

Region IX (Arizona, California, Hawall,
Nevada, Guam, American Samoa}, 100 Cali-
fornis Street, San Franclsco, California 84111,

Reglon X (Washington, Oregon, Idsho,
Alpska), 1200 Sixth Avenue, Zealtle, Wash-
lngton 98101,

(b) Sectlon 112(d) direc's the Admin-
Istrator to delegate to each State, when
appropriate, the authority to implement
and enforce the national emission stand-
ards for hazardous air pollutants for sta-

tlonary sources located in such State.
All information required to be submitted
to EPA under paragraph (a: of this sec-
tion, must also be submitted to the ap~
propriate State Agency of ary State to
which this authority has been delegated
(provided, that each specific delegation
may exempt sources from 2 certain fed-
eral or State reporting requirement). The
appropriate malling address for those
States whose delegation request has been
approved is as follows:

{Ay |Reserved!

(B) State of Alabama, Alr Follution Con-
trol Division, Air Pollution Cor:irol Commis-
sion. 645 8. McDonough Street, Montgomery,
Alabama 36104.

(C) [Reserved]

(D) Arizona:

Pima County Alr Pollution Contro! Dis-
trict, 151 West Congress Street, Tucson AZ
B3701.

({E} |Reserved|

(F)y Caltfornia:

Bay Area Alr Pollution Control District,
939 Ellis Street, San Fruncisco, CA 94109,

Del Norte County Alr Pollution Control
District, Courthouse, Crescent Coy, CA 95531,

Fresno County Alr Pollution Control Dis-
trict, 515 8. Cedar Avenue, Fresno, CA 03702

Humboldt Countyv Alr Pollution Conotrol
District, 5600 S. Brundway, Euresa, CA 95501,

Kern County Air Pollution Control Dis-
trict, 17¢0 Flower Sireet (P.O. Box 097y
Bakersfeld, CA 3202

Madera Counte Alr Pollution Control Dise
trict, 1353 W. Ycsemite Avenue, Madera, CA
93637.

Mendocino Countv Alr Pollutlon Control
District, County Courthouse, Uklah, CA
95482,

Monterey Bav Unifed Alr Pollution Con-
trol District, 420 Church Street (P.O. Box
487}, Salinas, CA 93901,

Northern Sonoma County Alr Pollution
Control Districz, 3313 Chunate Road, Santa
Rosa, CA 83404

Sacramento County Alr Poilution Controt
District, 3701 Brancn Center Hoad, Sacra-
mento, CA 93827,

San Diego County Alr Pollution Control
District, 31530 Cresapeake Drive, San Diego,
CA 92123

San Joaguln County Alr Pollution Control
District. 1601 E. Harelton Strest (P.O. Box
2008), Stockten. CA 95201,

Santa Barhara Alr Pollution Control Dis-
trict, 4430 Cealie Real. Sauta Barbara, CA
§3110.

Stanisirus County Afr Pollu'lon Control
District. 820 Scenic Drive, Madestn, CA 08330,

Trinity Countv Afr Pollution Centrol Dis-
trict. Box AJ Weaverville, CA 02083

Ventura Couniv Atr Pollution Control Dis-
trict, 623 E Saria Cinra Street, Ventura, CA
63001,

(GY State of Colorads, Colorado Alr Pol-
lution Control Division. 4210 Fast 11th Ave-
nue, Denver. Colorado 80220.

{H)Y Btate of Connecticut. Departrient
of Envirnnmental Prolection., State Ofice
Butldinz, Hariford, Connecticus 06115,

(I)-({K} [Reserved]

(LY S*ate of Georgla, Environmental Pro-
tection Divtsion, Department of Natural Pe-
sources. 270 Washington Street, S5W., At
lanta, Genrgla 30333,

(M)I—{O |Reserved|

(P} State of Indiana, Indlana Alr Pollu-
tion Conirol Board., 1330 West Michigan
Street, Indianapolis, Indiana 45206,

(Q)~(T) [Reserved]

(U) State of Malne, Department of En-
vironmental Protection, State House, Au-
gusta, Malne 03330, v

(V) [Reserved]

(W) Massachuse‘ts Department of Envi-
ronmental Quality Engineering, Diviston of
Alr Qualt=y Con*rol. 600 Washington Street.
Boston. ZMazzachusetts 02111,

{X) State of AMichigan, Alr Pollution Con-
trol Divisior, Michizan Department of Katu-
ral Resources, Stevens T. Muason Bullding,
8th Floor, Lansing, Michigan 48528,

(Y)—(Z) [Reserved]

(AA}Y-{DD} {Reserved]

(EE} New Hampshire Alr Pollution Con-
trol Agency. Department of Health and Wel-
fare, State Laboratory Bullding, Hazen Drlve,
Concord, New Hampshire 03301.

(FF)—{GG) |Peserved]

{HH) New York: New York State Depart-
ment of Environmental Conservation, 50 Wolf
Road, Albany, New York 12233, attentlon:
Division of Alr Resources,

(I1) North Carclina Environmental Man-
agement Commlssion, Department of Naiural
and Fconomic Resources, Division of Envi-
ronmental Management, P.O. Box 27637, Ra-
telgh, North Carolina 27611, Attention: Alr
Quallty Section.

(JJ) State of North Dakota State De-
partment of Health, State Capltol, Bismarck,
North Dakota 58301,

{KK)-(LL) [Reserved]

(MM) State of Oregon. Department of
Environmental Quality, 123% SW Morrison
Sireet, Portland, Oregon 97205.

{NNi{a) Commonweualth of Pennsyivania
(except for City of Phlladelphla and Allz.
gheny County) Pennsylvania Department of
Environmental Resources, Bureau of Al
Quality and Noise Control, Post Ofice Box
2063, Harrisburg, Pennsvlvania 17100,

(b) City of Philadelphia. Philadelpaia De«
partment of Public Health Air Management
Services, 801 Arch Street, Philadelphia, Penne
sylvania 19107.

(O0) [Reserved]

{PP) State of South Carolina, Office ol En-
vironmental Quality Control, Departrment
of Health and Environmentsal Contral, 2600
Bull Street, Columbia. South Carolina 25201,

(QQ) -(TT) [Reserved]

(UU) State of Vermont, Agency of Envi-
ronmental Pratection, Box 482, AMontpelisr,
Vermont 05602,

(VV) Commonwealth of Virginia, Virginla
State Alr Pollution Control Beard, Room
1106, Ninth Street Office Bullding, Richmond,
Virginia 23219.

{WW) (i) Washington; State of Washirg-
ton, Department of Ecology, Olympta, Wesh-
ington 98304,

{11y Northwest Air Pollution Authoritry,
207 Ploneer Buliding, Second and Pine
Streets, Mount Vernon, Washington UB273

{411y Puget Sound Alr Pollution Control
Agency. 410 West Harrlson Street, Seatlle,
Washington 98119,

(iv) Spokane County Air Pollution Con-
trol Authority, North 811 Jeflerson, Spokane,
Washington 95201,

(v) Yakima County Clean Alr Authority,
County Courthouse, Yakima, Washiogton
98901.

{vl) Olymplc Alr Pollution Contrel Au-
thority, 120 East State Avenue, Olyimnpla
Washington 98501.

(vil) Southwest Alr Pollution Control Au-
thority, Sulte 7601 H, NE Hazel Dell Avenue,
Vancouver, Washington 986685,



{XX) [Reserved]

(YY) Wisconsin—Wisconsin Depser
of Watural Resources, PO, Box 02 -
son, Wisconsin 33707,

(ZZ) (Reserved)

(AAA)~{BIEB1 |Reserved|

{CCE) US Virgin Islands: U E Virgn
Islands Department of Conservas “u:

Cultural Affairs, P.O. Box 57B. Charlo 2
Aralie, 5t Thomas, TS Virgin Ima*
B0,

iSers. 101, 110, 111, 112 and 301 of ibe Clean
Alr Act, as amended, 42 U.S.C. 1BV, 1837~
5.6, 7and 18575

Note: For amendments o § 6104 zee =2

List of CFR Sectigns Afected in back ¢l th.s
volume.

£ 61.05 Prohibited activities.

{(a) After the effective date ol exy
standard prescribed under this part, oo
owner or operator shall construct or ;m:d-
ify any stationary source subjact to suzh
standard without first obtalning w7iiten
approval of Lhe Administrator In accord-
ance with this subpart, except under zn
exemptlion granted by the Presidznt
under sectlon 112(cY(2) of the =22t
Sources, the construction or modifcaiion
of which commenced alter the publica-
tion date of the standards preseszed o
be anplicable to such source, ars sublect
to this prohibition.

(b) After the efective dats of =55
standard prescribed under this part ro
owner or operator shall operate znyv n2w
source Inn violation of surh standard ex-
cept under an exemption granted by the
President under section 112(¢) (2 ¢ the
act,

(¢) Nlnety days after the effeciive dats
of any standard prescribed u'zcs' Thiz
part, no owner or eperator shall
any existing stationary source ':.
tlon of such standard, except mﬁ“* a
walver granted by the Administraer In
accordance with this subpart or under
an exempticn granted by the Presidsnt
under section 112(¢) (2) of the act.

(d) No owner or operator sublast to
the provislons of this part shall 220 %o
report, revise reports, or repoTtt source
test results as required under this pass.

§ 61.06 Determination of construction
or modification.

Upon written appllcation by an owner
or operator, the Administrator will makze
a determination of whether actlons ‘azen
or Intended to be taken by such cwmer
or operator constitute constructizn or
modification or the com*‘*nmement
thereof within the meaning of thls part,
The Administrator will within 30 dass

of recelpt of sufficlent information to
evaluate an application, notly the owner
or operator of his determination.

§61.07 Application for approval of
construction or modification.

(8) The owner or operator of any new
source to which a standard prescribed
under this part is applicable shall, prior
to the date on which construction or
modification is planned to commence, or
within 30 days after the effective date

in the case of & new source that already
has commenced construction or modifi-
cation and has not begun operation, sub-
m!t to the Administrator an application
for approval of such construction or
modification. A separate application shall
be submitted for each stationary source.

(b) Each application shall include:

(1) The name and address of the ap-
plcant.

(2> The location or proposed location
of the source,

(3) Technleal Information describing
the proposed nature, size, deslgn, operat-
ing design capacity, and method of oper-
astlon of the source, Including a descrip-
tlon of any eguipment to be used for
control of emissions. Such technical in-
formation shall include calculations of
emlisslion estimates In sufficlent detall to
permit assessment of the validity of such
calculations.

§ 61.08 Approval by Administrator.

(a) The Administrator will, within 60
days of receipt of sufficient Information
to evaluate an application under § 61.07,
notify the owner or operator of approval
or intention to deny approval of con-
struction or modification.

(b) If the Admilnistrator determines
that a stationary source for which an
application pursuant to § 61.07 was sub-
mitted will, if properly operated, not
cause emissions in violation of a stand-
ard, he will approve the construction or
modification of such source,

(¢) Prior to denying any application
for approval of construction or modifica-
tion pursuant to this section, the Admin-
{strator will notify the owner or operator
making such application of the Admin-
istrator’s intention to issue such denial,
together with:

(1) Notice of the information and
findings on which such intended denlal
is based, and

(2) Notice of opportunity for such
owner or operator to present, within such
time Hmit as the Administrator shall
specify, additicnal information or argu-
ments to the Administrator prior to final
action on such application.

(d} A final determination to deny any
application for approval will be In writ-
ing and will set forth the specific grounds
on which such denlal is based. Such final
determination will be made within 60
days of presentation of additional infor-
mation or arguments, or 60 days after
the final date specified for presentation,
if no presentation is made.

{e) Neither the submission of an ap-
plication for approval nor the Admin-
fstrator's granting of approval to con-
struct or modify shall:

(1) Relieve an owner or operator of
tegal responsibility for compllance with
any applicahle provision of this part or
of any other applicable Federal, State,
or local requirement, or

(2) Prevent the Admiristrator from
implementing or enforcing this part or
taking any other action under the act.

§ 61.09 Notification of startup.

(a) Any owmer or operator of a snurce
which has an initial startup after the
effective date of a standard prescribed
under this part shall furnish the Admin-
Istrator written notification as follows:

(1Y A notification of the anticipated
date of initlal startup of the source not
more than 60 days nor less than 30 days
prior to such date

(2 A notlfication of the actual date
of initial startup of the source within 15
days after such date.

§ 61.10 Source reporting and waiver re-
fuest.

{a) The owmer or operator of any
existing source, or any new source to
which a standard prescribed under this
part is applicable which had en initlal
startup which preceded the effective date
of a standard prescribed under this part
shall, within 90 days after the effective
date, provide the following information
in writing to the Administrator:

(1) Name and address of the owner
or operator.

(2) The location of the source.

(3) The type of hazardous pollutants
emitted by the stationary source.

(4) A brief description of the nature,
slze, deslgn, and method of operation of
the statiorary source including the op-
erating deslzn capacity of such source.
Identify each point of emission for each
hazardous poliutant.

(5) The average weight per month of
the hazardous materials being processed
by the g~urce, over the last 12 months
preceding the date of the report.

(6) A description of the existing con-
trol equipment for each emission polint.

(1) Primary control device(s) for each
hazardous pollutant.

(i) Secondary control device(s)
each hazardous pollutant,

(iil) Estimated control efficlency (per-
cent) for each control device,

(7) A statement by the owner or oper-
ator of the source as to whether he can
comply with the standards prescribed in
this part within 80 days of the effective
date.

(b) The owner or operator of 2n exdst-
fng source unable to operate in compli-
ance with any standard prescribed under
this part may request a walver of com-
pliance with such standard for a period
not exceeding 2 years from the effective
date. Any request shall be in writing and
shall include the following information:

(1) A description of the controls to
be installed to comply with the standard.

(2) A complance schedule, including
the date each step toward compllance will
be reached. Such lsit shall include as a
minimum the following dates:

(1) Date by which contracts for emls-
sion control systems or process modifica-
tions will be awarded, or date by which
orders will be issued for the purchase
of component parts to accomplish emis-
slon control or process modification;

(11 Date of Initiation of onsite con-

for
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strucrlon or installation of emlssion con-
trol equipment or process change;

(iil> Date by which onsite construc-
tion or installation of emisasion control
equipment or process modification is to
be completed; and

{iv) Date by which final compliance is
to be achieved.

(3) A description of Interim emlsslon
control steps which will be taken during
the walver period.

(¢) Changes in the information pro-
vided under paragraph (a) of this secticn
shall be provided to the Administrator
within 30 days after such change, except
that if changes wlll result from modifica-
tion of the source, as defined In § 61.02
(), the provisions of § 61.07 and § 61.08
are applicable.

(d} The format for reporting under
this section is Included as Appendix A of
this part. Advice on reporting the status
of compllance may be obtained from the
Administrator.

§ 6111 Waiver of complisnee.

(a) Based on the informatlion provided
in any regues! under § §1.10, or other in-
formation, the Administrator may grant
a walver of compilance with a standard
for a perlod not exceeding 2 years from
tha effective date of such standard.

{b) Such walver will be In writing and
will:

(1) Identify the
covered.

12y Specify the termination date of
the waiver. The walver may be terml-
prated at an sarlier date {f the conditions
specified under parazraph (b)Y (3) of this
section are not mst.

(3) Snecify dates by which steps to-
ward compliance are to be taken; and
impose such additlonal conditions as tha
Administrator determines to be neces-
sary to assure Installation of the neces-
sary controls witiiin the walver period,
and to assure protection of the healin
of persons during the watver period.

{c) Prior to denving any request for
a walver pursuant to this section, the
Administrater will notify the owner or
operator making such request of the Ad-
ministrator’s latention to issue such
denial, together with:

(17 Notice of the Information and
findings on which such Intended denlal
s based, and

(23 Notlce of opportunity for such
owner or operaler to present, within
such time limi: as the Administrater
specifies, additional information or argu-
ments to the Administrator prior to final
action on such raguest,

(dy A finzl determination to deny any
request for a waiver will be in wrlting
and will set {orth the specific grounds on
which such denial i5 based. Such final
determination will be made within 60
days after presentation of add!tional in-
formation or arguments, or 60 days after
the final date specified for such presen-
tation, if no presentation is made.

stationary source
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(e} The granting of a walver under
this sectlon shall not abrogate the Ad-
ministrator's authority under section 114
of the act.

§ 61,12 Emission teals and monitoring,

(a) Emlssion tests and monltoring
shall be conducted and reported as set
forth in this part and Appendix B to this
part.

{b) The cwner or operator of a new
source subject to this part, and at the
request of the Administrator, the owner
or operator of an existing source sub-
ject to this part, shall provide or cause
to be provided, emission testing facill~
tles as follows:

(1) Sampling ports adequate for test
methods applicable to such source,

(2) Safe sampling platformi(s).

(3) Safe access to sampling plat-
form(s).

(4) Ttilities for sampling and testing
equipment.

§61.13 Whaiver of cmission 1ests.

(a) Emlisslon tests may be walved
upon written applicatlion to the Admin-
istrator if, In his ijudgment, the source
Is meeting the standard, or if the source
is operating under & walver of compilance
or has requested a walver of compliance.

(b} If application for walver of the
emlssion test is made, such application
shall accompany the Information re-
quired by § €1.10. The appropriate form
Is contained in Appendix A to this part.

(¢) Approval of any walver granted
pursuant to this section shall not abro-
gate the Administrator's authority under
the act or in any way prohibit the Ad-
ministrator from later canceling such
walver, Such cancellation will be made
only after notice 1s given to the owner
or operator of the source,

§ 61.]1’ Source test and nnalytical meth.
ods.

(a) Methods 101, 102, and 104 in Ap-
pendix B to this part shall be used for
Bll source tests required under thls part,
uniless an equivalent method or nn al-
ternative method has been approved by
the Administrator.

(b) Method 103 in Appendix B to thls
part fs hereby approved by the Admin-
istrator as an alternatlve method for
s%l;rces subject to § 61.32(a) and § 61.42
(b).

(¢) The Administrator may, after no-
tice to the owner or operator, withdraw
approval of an alternative method
granted under paragraphs (a), (b) or
(d) of this section. Where the test results
using an alternative method do not ade-
quately Indicate whether a source is In
compliance with a standard, the Ad-
ministrator may require the use of the
reference method or its equivalent.

(d} Method 105 In Appendix B to this
part is hereby approved by the Adminis-
trator as an alternative method for
sources subject to § 61.52(b).

[38 FR 8828, Apr. 8, 1973, a3 amended at*
40 FR 48299, Oct. 14, 1975]

§61.15  Availability of information.

The availability to the public of in-
formation provided to, or otherwise rio-
tained by, the Administrator under tz:s
part shall be governed by Part 2 of 15
chapter.
|41 FR 36918, Sept. 1, 1976

§61.16 State nuthority.

{(a) The pravisions of this part shal
not be construed in any manner to pree
clude any State or political subdivisica
thereofl from:

(1) Adopting and enforcing any em'
sion Imiting regulation aprlcable to a
stationary source, provided that such
emisslon limlting rezulation is not less
stringent than the standards prescrined
under this part.

(2) Requiring the owner or operater
of a statlonary source, other than & sts-
tionary source owned or nperated by the
United States, to obtaln permits, licenses,
or approvals prior to initiating construc-
tion, mod!fAcation, or operation of such
source,

§ 61.17 Circumvention.

No owner or operator subject to ika
provisions of this part shall build, erecst,
install, or use any article machins,
equipment, process, or methed, the use ¢?
which conceals an emission which wow' 3
otherwise constitute a violation of zn
applicable standard. Such concealmen-:
Includes, but is not limited to, the uza ¢
Eas2ous dilutants to achieve compliancs
with a visible emissions standard, arg
the piecemeal carrying out of an cpera-
tion ‘ta avold coverage by a standard thss
applies only to operations largar than 2
specified size,

[40 FR 48299, Oct. 14, 1975]

Subpart B~—Natlonal Emission Standard
for Ashestos

§ 61.20 Applicability.

The provisions of this subpart are az-
olicabla to those sources speclSed in
$ £1.22.

§61.21 Definitions.

Terms used In this subpart are desinad
in the act, in Subpart A of this part, or in
this section as follows:

fa) “Asbestos” means actinolite, ame-
site, anthophyllite, chrysotlle, crocidolize.
tremolite.

(b) "Asbestos material” means
bestos or any materlal containinz z:-
bestos.

(¢) “Particulate asbestos material”
means finely divided particles of asbestos
material.

tdy *Asbestos tallings” means any
solld waste product of asbestos mining or
milling operations which contalns as-
bestos.

(e) "Outslde alr” means the alr out-
side buildings and structures.

(f) "Visible emisslons™ means any
emisslons which are visually detectable
without the aid of instruments and which
contaln particulate asbestos material,
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(g} “Asbestos mill” means any factlity
engaged in the conversion or any inter-
medlate step In the converslon of asbestos
ore into commercial asbestos. Outside
storage of asbestos materials is not con-
sidered a part of such faclity.

th) “Commercial asbestos” means any
varlety of ashestos which Is produced by
extracting asbestos from ashestos ore.

(1) "Manufacturing” means the com-
bining of commercial asbestos, or in the
case of woven friction products the com-
bining of textiles contalning commerclal
asbestos, with any other material(s), in-
cluding commercial asbestos, and the
processing of this combination Into a
product as specified in § 61.22(c).

(jy “Demolition” means the wrecking
or taking out of any load-supporting
structural member and any related re-
moving or stripping of friable asbestos
materials.

(k) “Friable asbestos material” means
any material that contains more than 1
percent asbestos by weight and that can
be crumbled, pulverized, or reduced to
powder, when dry, by hand pressure.

(Iy “Control device asbestos waste”
means any asbestos-containing waste
material that is collected in a pollution
control device.

(m) “Renovation” means the remov-
ing or stripping of friable asbestos ma-
terials used on any pipe, duct, boller,
tank, reactor, turbine, furnace, or
structural member. Operations in

which load-supporting  structural
members are wrecked or taken out are
excluded,

{n) “Planned renovation™ means a
renovation operation, or a number of
such operations, in which the amount
of friable ashestos rnaterial that will be
removed or strinped within a given pe-
riod of time can be predicted. Operations
that are individually non-scheduled ar2
included, provided a number of such op-

erations can be predicted to oecur during
a given period of time based on operating
experience.

{0} “Emergency renovation” means a
renovation operation that results from a
sudden, unexpected event, and is not a
planned renovation. Operations necessi-
tated by non-routine failures of equip-
ment are included.

(py "Adequately wetted” means suf-
ficiently mixed or coated with water or
an aqueous solution to prevent dust
emissions.

(q) “Removing” means taking out
friable asbestos materials used on any
pipe, duct, boiler, tank, reactor, tur-
bine, furnace, or structural member
from any building, structure, facility,
or installation.

{r) “Stripping” means taking off fri-
able asbestos materials from any pipe,
duct, boiler, tank, reactor, turbine, fur-
nace, or structural member,

{s) “Fabricating” means any process-
ing of & manufactured product contain-
ing commercial asbestos, with the ex-
ception of processing at temporary sites
for the construction or restoration of
buildings, structures, facilitles or instal-
lations.

{t} “*Inactive waste disposal site”
means any disposal site or portion
thereof where additional asbestos-con-
taining waste material will not be depos-
ited and where the surface Is not dis-
turbed by vehicular traffic.

(1) "Active waste disposal site” means
any disposal site other than an inactive
site.

(v) "Roadways” means surfaces on
which motor vehicles travel including,
but not limited to, highways. roads,
streets, parking areas, and driveways.

{w) “Asbestos-containing waste mate-
rial” means any waste which contains
commercial asbestos and is generated by
a source subject to the provisions of this
subpart, including asbestos mill tailings.
control device asbestos waste, friable as-
bestos waste material, and bags or con-
tainers that previously contained com-
mercial ashestos.

(x) "Structural member” means any
load-supporting member, such as beams
and load-supporting walls; or any non-
load-supporting member, such as ceilings
and non-load-supporting walls.

{38 FR 8828, Apr. 6, 1973, as amended at 39
FR 15398, May 3. 1974: 40 FR 48299, Oct. 14,
1975; 42 FR 12127, Mar. 2, 1977]
§ 61.22 Emission standard.

(a) Asbestos miils: There shall be no
visible emissions to the outside air from
any ashestos mill except as provided in
paragraph (f) of thissection.

{b)} Roadways: The surfacing of road-
ways with asbestos tailings or with as-
hzstos-containing waste that is gener-
ated hy any source subject to paragraphs
ey, (), (&) or () of this section is
prohibited, except for temporary road-
ways on an area of asbestos ore deposits.
Tha deposition of asbestos tailings or as-
bestos-containing waste on roadways
cavered with snow or ice is considered

warfacing.”

(¢y Manufacwuring: There shall be no
visible emissions to the outside air, ex-
cept as provided in paragraph (f) of this
sectlon, from any of the following op-
erations if they use commercial asbestos
or from any bullding or structure in
which such operatinns are conducted.

(1) The manufacture of cloth, cord,
wicks, tubing, tape, twine, rope, thread,
yarn, roving, lap, or other texiile ma-
terials,

éz) The manufacture of cement prod-
ucts.

(3} The manufacture of fireprooflng
and Insulating materials.

(4) The manufacture of friction
products.

(5) The manufacture of paper, mill-
board, and felf.

(6) The manufacture of floor tile.

(7) The manufacture of paints, coat-
ings, caulks, adhesives, sealants.

(87 The manufacture of plastics and
rubber materials.

(8) The-manufacture of chlorine.

(10} The manufacture of shotgun
shells.

(11) The manufacture of asphalt con-
crete,

(d) Demolition and renovation. The
requirements of this paragraph shall
apply to any owner or operator of a
demolition or renovation operation
who intends to demolish any institu-
tional, commercial, or industrial build-
ing (including apartment buildings
having more than four dwelling units),
structure, facility, installation, or por-
tion thereof which contains any pipe,
duct, boiler, tank, reactor, turbine, fur-
nace, or structural member that is cov-
ered or coated with friable asbestos
materials, except as provided in para-
graph (dX1) of this section; or who in-
tends to renovate any institutional,
commercial, or industrial building,
structure, facility, installation, or por-
tion thereof where more than 80
meters (ca. 260 feet) of pipe covered or
coated with friable asbestos materials
are stripped or removed, or more than
15 square meters, (ca. 160 square feet)
of friable asbestos materials used to
cover or coat any duct, boiler, tank, re-
actor, turbine, furnace, or structural
member are siripped or removed.

(1) (i) The owner or operator of a
demolition operation is exempted from
the requirements of this paragraph:
Provided, (A) The amount of friable
asbestos materials in the building or
portion thereof{ to be demolished is
less than 80 meters (ca. 260 feet) used
on pipes, and less than 15 square
meters (ca. 160 square feet) used on
any duct, boiler, tank, reactor, turbine,
furnace, or structural member, and (B)
the notification requirements of para-
graph ()(1)ii) are met.

(iiy Written notification shall be
postmarked or delivered to the Admin-
istrator at least 20 days prior to com-
mencement of demolition and shall in-
clude the information required by
paragraph (d.2) of this section, with
the exception of the information re-
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quired by paragraphs (dx2) (iii), (vi),
(vii), (viiD), and (ix) of this section, and
shall state the measured or estimated
amount of friable asbestos materials
which is present. Techniques of esti-
mation shall be explained.

(2) Writien notice of intention to de-
molish or renovate shall be provided to
the Administrator by the owner or opera-
tor of the demalition or renovation oper-
ation. Such notice shall be postmarked
or deliverad to the Administrator at least
10 days prior 1o commencement of demo-
lition, or as early as possible prior to
commencement of emergency demolition
subject to paragraph (d)(6) of this sec-
tion, and as early as possible prior to
commencemert of renovation, Such no-
tice shall include the following informa-
tion:

(i) Name of owner or operator.

(il) Address of owner or operator.

(iiiy Description of the building,
structure, facility, or installation to be
demolished or renovated, Including
the sjze, age, and prior use of the
structure, and the approximate
amount of friable asbestos materials
presoent.

(ivy Address or location of the build-
ing, structure, facility, or instaliation.

(v} Scheduled starting and comple-
tion dates of demuolition or renovation,

(vl) Nature of planned demolition or
renovation and methodis) to be cm-
ployed.

(vil) Procedures to be employed to
meet the requirements of this paragraph
and paragraph (j* of this section.

{viii) The name and address or loca-
tlon of the waste disposal site where the
friable asbestos waste will be deposited,

(ix) Name, title, and authority of the
State or local governmental representa-
tive who has ordered a demolition which
is subject to paragraph (d)(6) of this
sectlon.

(3) (1) For purposes of determining
whether a planned renovating cperation
constitutes a renovation within the
meaning of this paragraph, the amount
of friable asbestos material to be re~-
moved or stripped shall be:

(A) For planned renovating opera-
tions involving individually non-sched-
uled operations, the additive amount of
friable asbestos material that can be pre-
dicted will be removed or stripped at a
source over the maximum period of time
for which a prediction can be made, The
period shall be not less than 30 days and
not longer than one year.

{B) For each planned renovating op-
eration not covered by paragraph (d) (3}
iy (A), the total amount of friable as-
bestos material that can be predicted
will be removed or stripped at a source,

(11 For purposes of determining
whether an emergency renovating op-
eration constitutes a renovation within
the meaning of this paragraph, the
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ambunt of friable asbestos material to
be removed or stripped shall be the total
amount of friable asbestos material that
will be removed or stripped as a result
of the sudden, unexpected event that
necessitated the renovation.

(4) The following procedures shall be
used to prevent emissions of particulate
asbestos material to outside air:

(i) Friable asbestos materials, used
on any pipe, duct, boiler, tank, reactor,
turbine, furnace, or structural
member, shall be removed from any
building, structure, facility or installa-
tion subject to this paragraph. Such
removal shall occur before wrecking or
dismantling of any portion of such
building, structure, facility, or installa-
tion that would break up the friable
asbestos materials and before wreck-
ing or dismantling of any other por-
tion of such building, structure, facili-
ty, or installation, that would preclude
access to such materials for subse-
quent removal. Removal of friable as-
bestos materials used on any pipe,
duct, or structural member which are
encased in concrete or other similar
structural material is not required
prior to demolition, but such materials
shall be adequately wetted whenever
exposed during demolition.

(li) Priable asbestos materials used
on pipes, ducts, boilers, tanks, reac-
tors, turbines, furnaces, or structural
members shall be adequately wetted
during stripping, except as provided in
paragraphs (dX4Xiv), (dx4xvi), or
(d)(vii) of this section.

(iii) Pipes, ducts, boilers, tanks, reac-
tors, turbines, furnaces, or structural
members that are covered or coated
with friable asbestos materials may be
taken out of any building, structure,
facility, or installation subject to this
paragraph as units or in sections pro-
vided the friable asbestos materials ex-
posed during cutting or disjoining are
adequately wetted during the cutting
or disjoining operation. Such units
shall not be dropped or thrown to the
ground, but shall be carefully lowered
to ground level.

(iv) The stripping of friable asbestos
materials used on any pipe, duct,
boiler, tank, reactor, turbine, furnace,
or structural member that has been
removed as a unit or in sections as pro-
vided in paragraph (d)4xiii) of this
section shall be performed in accord-
ance with paragraph (d)(4)ii) of this
section. Rather than comply with the
wetting requirement, a local exhaust
ventilation and collection system may
be used to prevent emissions to the
outside air. Such local exhaust ventila-
tion systems shall be designed and op-
erated to capture the asbestos particu-
late matter produced by the stripping
of friable asbestos materials. There
ghall be no visible emissions to the
outside alr from such local exhaust
ventilation and collection systems

except as provided in paragraph (f) of
this section.

(v} All friable asbestos materials that
have been removed or stripped shall be
adequately wetted to ensure that such
materials remain wet during all remain-
ing stages of demolition or renocvation
and related handling operations. Such
materials shall not be dropped or thrown
to the ground or 2 lower floor. Such ma-

terlals that have been removed or
stripped more than 50 feet above
ground level, except those materials re-
moved as units or In sectlons, shall be
transported to the ground via dust-tight
chutes or containers.

(vi) Except as specified below, the wet-
ting requirements of this paragraph are
suspendad when the temperature at the
point of wetting is below 0°C (32°F).
When friable 2sbestos materials are not
wetted due to freezing temperatures, such
materials on pipes, ducts, boilers, tanks,
reactors, turbines, furnaces, or structural
members shall, to the maximum extent
possible, be removed as units or in sec-
tions prior to wrecking. In no case shall
the requirements of paragraphs (d)(4)
(iv) or (d)(4)(v) be suspended due to
freezing temperatures.

{vii) For renovation operations, local
exhaust ventilation and collection sys-
tems may be used, instead of wetting as
specified in paragraph (d) (4) (i), to pre-
vent emissions of particulate asbestos
material to outside air when damage to
equipment resulting from the wetting
would be unavoidable. Upon request and
supply of adequate information, the Ad-
ministrator will determine whether dam-
age to equipment resulting from wetting
to comply with the provisions of this par-
agraph would be unavoidable. Such local
exhaust ventilation systems shall be de-
signed and operated to capture the asbes-
tos particulate matter produced by the
stripping and removal of friable asbesios
material. There shall he no visible emis-
sions to the outside air from such lccal
exhaust ventilation and collection sys-
tems, except as provided in paragraph
(f) of this section.

(5) Sources subject to this paragraph
are exempt from the requirements of
§§ 61.05(a), 61.07, and 61.09.

(6) The demolition of a building, strue-
ture, facility, or installation, pursuant to
an order of an authorized representative
of a State or local governmental agency,
issued because that building is structur~
ally unsound and in danger of imminent
collapse is exempt from all but the fol-
lowing requirements of paragraph (d) of
this section:

(1) The notification requirements spec-
ified by paragraph (d) (2) of this section:

(ii) The requirements on stripping of
friable asbestos materials from previously
removed units or sections as specified in
paragraph (d)(4) (iv) of this section:

(1ii) The wetting, as specified by para-
graph (d)(4) (v) of this section, of fri-



aole asbestos materials that have been
removed or stripped;

{iv) The portion of the st-ucture being
Zemolished that contains friable =s3bhers
tos materials shall be adequately wetted
during the wrecking operation,

(e) Spraying. There shall be no visi-
ble emissions to the outside air from
the spray-on application of materials
containing more than 1 percent asbes-
tos. on a dry weight basis, used on
equipment and machinery, except as
provided in paragraph (f) of this sec-
tion. Materials sprayed on buildings,
structures, structural members, pipes,
and conduits shall contain less than 1
percent asbestos on a dry weight basis.

(1' Sources subject to thls paragraph
are exempt from the requirements of
$61.050a)y, §61.07, and §61.09.

(2) Any owner or operator who in-
tends to spray asbestos materials
which contain more than 1 percent as-
bestos on a dry weight basis on equip-
ment and machinery shall report such
intention to the Administrator at least
20 days prior to the commencement of
the spraying operation. Such report
shall include the following informa-
tion:

i) Name of owner or operator.

(il) Address of owner or operator.

(1il) Location of spraying operation.

fiv) Procedures to be followed to meet
the requirements of this paragraph.

{3) The spray-on application of ma-
terials in which the asbestos fibers are
encapsulated with a bituminous or re-
sinous binder during spraying and
which are not friable after drying is
exempted from the requirements of
paragraphs (e) and (eX2) of this sec-
tion.

(I} Rather than meet the no-visible-
emission requirements as specified by
paragraphs (a), (¢), (d), (e), (h), (j),
and (k) of this section, an owner or op-
erator may elect to use the methods spec-
iﬁgd by §61.23 to clean emissions con-
taininz particulate asbestos material be-
fore such emissions escape to, or are
vented to, the outside air.

(g) Where the presence of uncombined
water {s the sole reason for fallure to
tzeet the no-visible-emission require-
ment of paragraphs (a), (¢), (d), (e},
(hy, (§), or (k) of this section, such fall-
ure shall not be a violation of such emis-
510N recuirements.

(h) Fabricating: There shall be ro
visible emissions to the outside zir, ex-
cept as provided in paragraph (D of this
section, {rom any of the following op-
erations if they use commercial ashestes
or from any building or structure in
which such operations are eanducted.

(1) The fabrication of cement building
products.

(2) The fabrication of friction prod-
ucts, except those operations that pri-

marlly install asbestos friction materials
on motor vehicles.

(3) The fabrication of cement or sili-
cate board for ventilation hoods; ovens;
electrical panels; laboratory furniture;
bulkheads, partitions and ceilings for
marine construction; and flow control
devices for the molten metal industry.

(1) Insulating: Molded insulating ma-
terials which are friable and wet-applied
insulating materials which are friable
after drying, installed after the effective
date of these regulations, shall contain
no commercial asbestos. The provisions
of this paragraph do not apply to insu-
lating materials which are spray applied;
such materials are regulated under
§61.22(e).

(1) Waste disposal for manufacturing,
fabricating, demolition, renovation and
spraying operations: The owner or op-
erator of any source covered under the
provisions of paragraphs (¢), (d), (e),
or (h) of this section shall meet the fol-
lowing standards:

(1) There shall be no visible emissions
to the outside air, except as provided in
paragraph (§>(3) of this section, dur-
ing the collection: processing, including
incineration; packaging; transporting;
or deposition of any asbestos-containing
waste material which is generated by
such source.

(2) All asbestos-containing waste ma-
terial shall be deposited at waste dis-
posil sites which are operated in accord-
ance with the provisions of § 61.25.

{3) Rather than meet the requirement
of paragraph (j) (1) of this section, an
owner or operator may elect to use
either of the disposal methods specified
under (j)(3) () and (i) of this section,
or an alternative disposal method which
has received prior approval by the Ad-
ministrator:

(i} Treatment of asbestos-containing
waste material with water:

(A) Contro} device asbestos waste shall
be thoroughly mixed with water into a
slwry and other asbestos-containing
waste 1material shall be adequately
wetted. There shall be no visible emis-
sions to the outside air from the collec-
tion, mixing and wetting operations, ex-
cept as provided in paragraph (f) of this
section.

(B) After wetting, all asbestos-con-
taining waste material shall be sealed
into leak-tight containers while wet, and
such containers shall be deposited at

waste disposal sites which are operated
in accordance with the provisions of
§ 61.25,

(C) The containers specified under
paragraph (1) (3) () (B) of this section
shall be labeled with a warning label
that states:

CAvUuTION
Contains Asbestos
Avold Openlng ov Breaking Cootalner
Ereathing Ashesics s Hazardous
to Your Healtl

Alterpatively, warmung labels specificd
by Occupationzl Safety and Eealth
Standards of the Department of Labor,
Occupational Safety and Health Admin-
istration (OSHA) under 29 CFR 1910.-
93a(g) (2) (ii) may be used.

(i) Processing of asbestos-contalning
waste material into non-friable forms:

(A) All asbestos-contalning waste
material shall be formed into non-{riable
pellets or other shapes and deposited at
waste disposal sites which are operated
in accordance with the provisions of
§ 61.25,

(B) There shall be no visible emlis-
slons to the outside air from the collec-
tion and processing of asbestos~
containing waste material, except as
specified in paragraph (f) of this section.

(4) For the purposes of this para-
graph (j), the term all asbestos-con-
taining waste material as applied to
demolition and renovation operations
covered by paragraph (d) of this sec-
tion includes only friable asbestos waste
and control device asbestos waste.

(k) Waste disposal for asbesios mills:
The owner or operator of any source
covered under the provisions of para-
graph (a) of this section shall meet the
following standard:

(1) There shall be no visible emis-
slons to the outside alr, except as pro-
vided in paragraph (k) (3) of this section,
during the collection, processing, pack-
aging, transporting or deposition of
any sasbestos-containing waste mate-
rial which is generated by such source,

(2) All asbestos-containing waste ma-
terial shall be deposited at waste
disposal sites which are operated in ac-
cordance with the provisions of § 61.25,

(3) Rather than meet the requirement
of paragraph (k) (1) of this section, an
owner or operator may elect to meet
the following requirements in para-
graphs (k)(3) (1) and (ii), or use an
alternative disposal method which has

received prior approval by the Admin-
istrator:

(1) There shall be no visible emissions
to the outside air from the transfer of
control device asbestos waste to the
tailings conveyor, except as provided in
paragraph (f) of this section. Such waste
shall be subsequently processed either
as specified in paragraph (k) (33 (D) of
this section or as specified in paragraph
(i) (3) of this section.

(1i) All asbestos-containing waste
material shall be adeguately mixed, with
a wetting agent recommended by the
manufacturer of the agent to effectively
wet dust and tailings, prior to deposition
at a waste disposal site. Such agent shall
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be vsed as recommended for the partic-
ular dust by the manufacturer of the
agent. There shall be no discharge of
visible emissions to the ouiside air from
the wetting operation except as specified
in paragraph (f) of this sectlon. Wetting
may be suspended when the ambient
temperature at the vaste disposal site is
less than —9.5°C (ca. 15°F) . Tiie ambient
alr temperature shall be cetermined by
an sappropriate messurement method
with en accuracy ¢of +1°C (+=2°F) and
recorded at least at hourly intervals dur-
Ing the perfod that the operation of the
wetting system 1is suspended. Records of
such temperature measurements shall be
retained at the source for 2 minimum of
two years and made available for inspec-
tion by the Adminlstrator,

(1) The owner of any inactive waste
disposal site, which was operated by
sources covered under § 61.22 (a), {¢) or
(h) and where asbestos-contalning waste
material produced by such sources was
deposited, shall meet the following
standards:

(1) There shall be no visible em!ssions
to the outside air from an inactive waste
disposal site subject to this paragraph,
except as provided in paragraph (1) (5)
of this section.

(2 Warning signs shall be displayed
at all entrances, and along the property
line of the site or along the perimeter of
the sections of the site where asbestos-
containing waste material was deposited,
at intervals of 100 m (ca. 330 ft) or less,
except as specified In paragraph ({4
of this section. Signs shall be posted in
such a manner and location that a person
may easily read the legend. The warning
signs required by thils paragraph shall
conform to the requirements of 20°* x 14°*
upright format slgns specified in 29 CFR
1910.145(d) (4) and this paragraph. The
signs shall display the following legend
in the lower panel, with letter sizes and
styles of a visibility at least equal to those
specified in this paragraph.

LEGEND
ASBESTOS WASTE DIspPosAL SIiTE
Do Notb Create Dust

Breathing Asbestos 13 Hazardous
to Your Health

Notation
1’* Sans Serlf, Gothic or Block
3, Sans Serif, Gothlc or Block
14 Polnt Gothie

Spacing between lines shall be at least
equal to the height of the upper of the
two lines.

(3) The perimeter of the site shall be
ferrced In a manner adequate to deter
access by the general public, except as
specified in paragraph (1){4) of this
section.

(4) Waming signs and fencing are not
required where the requirements of
paragraphs (1) (5) (1) or (il) of this sec-
tion are met, or where a natural barrier

adequately deters access by the general
public. Upon request and supply of ap-
propriate information., the Adminis-
trator will determine whether a fence or
a natural barrier adequately deters ac-
cess to the general public,

(5) Rather than mest the requirement
of paragraph (1) (1) of this section, an
owner may elect to meet the require-
aents of this paragraph or may use an
alternative control msthad for emissions
from inactive waste disposal sites which
has received prior approvel by the
Administrator.

() The =zsbestos-containing weoste
material shall be covered with 2t least
15 centimeters (ca. 6 inches) of com-
pacted non-asbestos-containing mate-
rial, and a2 cover of vegetation shall be
grown and maintained on the area ade-
quate to prevent exposure of the ashes~
tos-containing waste matertal; or

(i) The asbestos-containing waste
material shall be covered with at least 60
centimeters (ca. 2 feet) of compacted
non-ashestos-containing material and
maintained to prevent exposure of the
asbestos-containing waste; or

(iil) For inactive waste disposal sites
for asbestos tailings, a resinous or petro-
Teum-bhased dust suppression agent which
effectively binds dust and controls wind
erosion shall be applied. Such agent shall
be used as recommended for the partic-
ular asbestos tallings by the dust sup-
pression agent manufacturer. Other
equally effective dust suppression agents
may be used upon prior approval by the
Administrator. For purposes of this para-
graph, waste crankcase oll is not con-
sidered a dust suppression agent.

[38 FR 8826, Apr. 8, 1973, us amended at 39
PR 15398, May 3, 1974; 40 FR 48299, Oct. 14,
1975]

§ 61.23 Air-cleaning.

If alr-cleaning is elected, as permit-
ted by §§61.22(f) and 61.22(d) (&) (iv),
the requirements of this section must be
met.

{a) Fabric flter collection devices
must be used, except as noted in para-
graphs (b) and (¢) of this section. Such
devices must be operated at & pressure
drop of no more than 4 Inches water gage,
as measured across the filter fabric, The
airflow permeabllity, as determined by
ASTM method D737-69, must not exceed
30 ft'/min/ft* for woven fabrics or 35
18*/min /ft* for felted fabrics, except that
40 ft*/min/ft* for woven and 45 ItV
min/{t* for felted fabrics is allowed for
filtering air from asbestos ore dryers.
Each square yard of felted fabric must
welgh at least 14 ounces and be at least
one-sixteenth inch thick throughout.
Synthetic fabrics must not contain fill
yarn other than that which is spun.

(b) If the use of fabric filters creates
a fire or explosion hazard, the adminis-
trator may suthorize the use of wet col-
lectors designed to aperate with a unit
contacting energy of at least 40 inches
water gage pressure.

{¢) The administrator may authorize
the use of fllitering equipment other than
that described in paragraphs (a) and (b)
o! this section if the owner or operator
deinonstrates to the satisfaction of the
administrator that the flitering of par-
ticulate asbestos wmaterial i3 equlvalent
to that of the descrived equipment.

{(d> All nir-clenning equipment au-
thorized by this section must be properly
installed, used, operated, and maintained.
Bypass devices may be used only during
upset or emergency conditiens acd then
ouly for so long as it takes to shut dosm
the operation generating the particulate
asbestos material.

{38 FR 882¢, Apr. 6, 1973, as amended at
40 FR 48302, Oct. 14, 1975}

§ 61.24 Reporiing.

The owner or operator of any existing
source to which this subpart is applicable
shall, within 90 days after the effective

date, provide the following Information
to the administrator:
(a) A description of the emission con-
trol equipment used for each process;
(b) If a fabric fllter device is used to
control emissions, the pressure drop
across the fabric filter in inches water

gage.

(1) If the fabric fliter device utilizes a
woven fabric, the alrflow permeabllity
in ft*/min/ft*; and, Y the fabric is syn-
thetic, indicate whether the fill yarn is
spur. or not spun.

(2) If the fabric fliter device utllires
a felted fabric, the density in oz/yd’, the
minimum thickness in inches, and the
airflow permeability in ft*/min/ft"

(¢} For sources subject to §§ 61.22(p)
and 61.22¢(k):

t1) A brief description of each process
that generates asbestos-containing waste
material.

(2) The average weight of asbestos-
containing waste material disposed of,
measured in kg/day.

€3y The emission control methods
used in zll stages of waste disposal.

(4) The type of disposal site or incin-
eration site used for ultimate disposal,
the name of the site operator, and the
name and location of the disposal site.

(d) For sources subject to § 61.22(1):

(1) A brief description of the site.

(2) The method or methods used to
comply with the standard, or alternative

rocedures to be used.

(e) Such information shall accorm-
pany the information required by § 61.10.
The information described in this section
shzll be reported using the format of
Appendix A of this part.

{38 PR BB26, Apr. 6, 1973, as amended at
40 F2 48302, Oct. 14, 1075)

§ 61.25 Waste dispoaal sites.

In order to be an acceptable site for
disposal of asbestos-containing waste
material under §61.22 (j) and (k), an
active waste disposal site shall meet the
requirements of this section.

(a) There shall be no visible emissions



to the outside air from any active waste
dizpnosal site where asbestos-containing
waste material has been deposited, except
as provided in paragraph (e} of this
section.

(by Warning signs shall be displayed
at 2ll entrances, and along the property
line of the site or along the perimeter of
the sections of the site where asbestos-
containing waste material is deposited,
at intervals of 100 m (ca. 330 ft) or less
except as specified in paragraph (d) of
this section. Signs shall be posted in such
& manner and location that a person may
easily read the legend. The warning
signs required by this paragraph shall
conform to the requirements of 20°" x 14
upright format signs specified in 29 C¥FR
1910.145¢(d) (4> and this paragraph. The
signs shall display the Iollowing legend
In the lower panel, with letter sizes and
styles of a visibility at least equal to
those specified in this paragraph.

LEGEND
ASBESTOS WaAsTE Di1sposal SiTe
Do Not Create Dust

Brestbing Asbestos
1s Hazardous to Your Health

Hotatlon
1** Sans Serif, Gothle or Block
34"’ Bans Serif, Gothlc or Block
14 Polnt Gothlc

Spacing between lines shall be at least
equal to the height of the upper of the
two lines.

(¢) The perimeter of the disposal site
shall be fenced in order to adequately
deter access to the general public except
as specified in paragraph (d) of this
section.

(d) Warning slgns and fencing are
not required where the requirements of
paragraph (e)}(1) of this section are
met, or where a natural barrier ade-
quately deters access to the general
public. Upon request and supply of ap-
propriate information, the Administra-
tor will determine whether a fence or a
natural barrier adequately deters access
to the general public.

(e) Rather than meet the reguire-
ment of paragraph (a) of this section, an
owner or operator may elect to meet
the requirements of paragraph (e) (1) or
(e) (2) of this section, or may use an al-
ternative control method for emissions
from active waste disposal sites which
has received prior approval by the
Administrator.

(1) At the end of each operating day,
or at least once every 24-hour period
while the site is in continuous operation,
the asbestos-contalning waste material
which was deposited at the site during
the operating day or previous 24-hour
period shall be covered with at least 15
centimeters (ca. 6 inches) of compacted
non-ashestos-containing material.

(2) At the end of each operating day,
or at least once every 24-hour period
while the disposal site {s in continuous
operation, the asbestos-containing waste
material which was deposited at the site
during the operating day or previous 24-
hour period shall be covered with a res-
inous or petroleum-based dust suppres-
sion agent which effectively binds dust
and controls wind erosion. Such agent
shall be used as recommended for the
particular dust by the dust suppression
agent manufacturer. Other equally ef-
fective dust suppression agents may be
used upon prior approval by the Admin-
istrator. For purposes of this paragraph,
waste ‘crankease oil is not considered a
dust suppression agent.

[40 FR 48302, Oct. 14, 1975]
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Appendix B: U.S. Environmental Protection
Agency Regional National Emissions Standards

for Hazardous Air Pollutants (NESHAPS)
Coordinators

— Repion 1 Region 6
| j;l.h REGIONAL OFFICES Marcia Spink Martin Brittain
s Air & Hazardous Materials Div.  Enforcement Division
USEPA, Room 1903 USEPA, 1201 Elm Street
JFK Federal Bldg. First Internat’l Bldg.
Boston, MA 02203 Dallas, TX 75270
{617} 223-4448 {214) 767-2755
. 78 Region 2 Region 7
L'“ Marcus Kantz Peter Culver
Air & Hazardous Materials Div.  Enforcement Division
: = M USEPA, Room 802 USEPA
w 26 Federal Plaza 324 East 11th St.
S New York, NY 100607 Kansas City, MO 64106
hi = (212) 264-9538 {818) 374-2576
\ Region 3 Region 8
Abraham Ferdis Clifford Blackwell
Enforcement Division Enforcement Division
USEPA. Curtis Bldg. USEPA
6th and Walnut Sis. 1860 Lincoln St.
Phila., PA 19106 Denver, CO 80205
{215} 597-94i1 {303} 837-3914
Region 4 Region 9
Thomas A. Gibbs Paula Bisson
Air & Hazardous Materials Div.,  Enforcement Division
USEPA USEPA
345 Courtland St. N.E. 215 Fremont Street
Atlanta, GA 30308 San Francisco, CA 94105
{404) 881-4552 {415) 556-3450
Region 5 Region 10
Bruce Varner David Bray
Enforcement Division Enforcement Division
USEPA USEPA
230 8. Dearbormn St. 1200 Sixth Avenue
Chicago, 1L 60604 Seattle, WA 98101
{312) 353-2086 {206} 442-1230
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Appendix C: U.S. Department of Labor-
Occupational Safety and Health Administration

(OSHA) Asbestos Regulations
(Code of Federal Regulations Title 29,

Part 1910)

Section 1910.1001

(a) Definitions.

For the purpoese of this section.

(1) “Asbestos” includes chrysotile, amosite,
crocidolite, tremolite, anthophyllite, and
actinolite.

(2) “'Asbestos fibers” means asbestos fibers
longer than 5 micrometers.

(b) Permissible exposure to airborne concen-
trations of asbestos fibers.

(1) Standard effective July 7, 1972. The 8-hour
time-weighted average airborne concentra-
tions of asbestos fibers to which any
employee may be exposed shall not exceed
five fibers, longer than 5 micrometers, per
cubic centimeter of air, as determined by
the method prescribed in paragraph (e) of
this section.

(2) Standard effective July 1, 1976. The 8-hour
time-weighted average airborne concentra-

{ii) Local exhaust ventilation.

(a) Local exhaust ventilation and dust
collection systems shall be designed,
constructed, installed, and maintained
in accordance with the American
National Standard Fundamentals
Governing the Design and Operation of
Local Exhaust Systems, ANSI
Z9.2-1971, which is incorporated by
reference herein.

{b)See § 1910.6 concerning the availabil-
ity of ANSI Z29.2-1971, and the mainte-
nance of a historic file in connection
therewith. The address of the American
National Standards Institute is given
in § 1910.100.

(iii) Particular tools. All hand-operated and
power-operated tools which may produce
or release asbestos fibers in excess of the
exposure limits prescribed in paragraph
(b of this section, such as, but not limited
to, saws, scorers, abrasive wheels, and
drills, shall be provided with local exhaust
ventilation systems in accordance with
subdivision (i1) of this subparagraph.

tions of asbestos fibers to which any (2) Work practices.

employee may be exposed shall not exceed
two fibers, longer than 5 micrometers, per
cubic centimeter of air, as determined by
the method prescribed in paragraph (e) of
this section.

(3) Ceiling concentration. No employee shall be
exposed at any time to airborne concentra-
tions of asbestos fibers in excess of 10 fibers,
longer than 5 micrometers, per cubic cen-
timeter of air, as determined by the method
prescribed in paragraph (e) of this section.

(c) Methods of compliance.
{1) Engineering methods,

(i} Engineering controls. Engineering con-
trols, such as, but not limited to, isolation,
enclosure, exhaust ventilation, and dust
collection, shall be used to meet the
exposure limits prescribed in paragraph
(b) of this section.

(i) Wet methods. Insofar as practicable,
asbestos shall be handled, mixed, applied,
removed, cut, scored, or otherwise worked
in a wet state sufficient to prevent the
emission of airborne fibers in excess of
the exposure limits prescribed in para-
graph (b) of this section, unless the use-
fulness of the product would be dimin-
ished thereby.

{ii) Particular products and operations. No
asbestos cement, mortar, coating, grout,
plaster, or similar material containing
asbestos shall be removed from bags, car-
tons, or other containers in which they
are shipped, without being either wetted,
or enclosed, or ventilated so as to prevent
effectively the release of airborne asbes-
tos fibersin excess of the limits prescribed
in paragraph (b) of this section.
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(d)

(iii) Spraying, demolition, or removal.
Employees engaged in the spraying of
asbestos, the removal, or demolition of
pipes, structures, or equipment covered
or insulated with asbestos, and in the
removal or demolition of asbestos insula-
tion or coverings shall be provided with
respiratory equipment in accordance
with paragraph (d)(2)(iit1) of this section
and with special clothing in accordance
with paragraph (d)3) of this section.

Personal protective equipment.

(1) Compliance with the exposure limits pre-
scribed by paragraph (b) of this section may
not be achieved by the use of respirators
or shift rotation of employees, except:

(i) During the time period necessary to
install the engineering controls and to
institute the work practices required by
paragraph (c¢) of this section;

(ii) In work situations in which the
methods prescribed in paragraph (c¢) of
this section are either technically not
feasible or feasible to an extent insuf-
ficient to reduce the airborne concentra-
tions of asbestos fibers below the limits
prescribed by paragraph (b) of this sec-
tion; or

(3i} In emergencies.

(iv) Where both respirators and personnel
rotation are allowed by subdivisions (i),
(ii), or (i1i) of this subparagraph, and both
are practicable, personnel rotation shall
be preferred and used.

(2) Where a respirator is permitted by sub-
paragraph (1) of this paragraph, it shall be
selected from among those approved by the
Bureau of Mines, Department of the
Interior, or the National Institute for Occu-
pational Safety and Health, Department of
Health, Education, and Welfare, under the
provisions of 30 CFR Part 11 (37 F.R. 6244,
Mar. 25, 1972), and shall be used in
accordance with subdivisions (1), (i1), (ii1),
and (iv) of this subparagraph.
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{i) Air purifying respirators. A reusable or
single use air purifying respirator, or a
respirator described in subdivision (ii) or
(111) of this subparagraph, shall be used
to reduce the concentrations of airborne
asbestos fibers in the respirator below the
exposure limits prescribed in paragraph
{b} of this seetion, when the ceiling or the
8-hour time-weighted average airborne

concentrations of asbestos fibers are
reasonably expected to exceed no more
than 10 times those limits. :

(ii) Powered air purifying respirators. A full
facepiece powered air purifying
respirator, or a powered air purifying
respirator, or a respirator described in
subdivision (iii) of this subparagraph,
shall be used toreduce the concentrations
of airborne asbestos fibers in the
respirator below the exposure limits pre-
scribed in paragraph (b) of this section,
when the ceiling or the 8-hour time-
weighted average concentrations of
asbestos fibers are reasonably expected
to exceed 10 times, but not 100 times,

those limits.

{iii) Type “C” supplied-oir respirators, continuous
flow or pressure-demand class. A type “C” con-
tinuous flow or pressure-demand,
supplied-air respirator shall be used to
reduce the concentrations of airborne
asbhestos fibers in the respirator below the
exposure limits prescribed in paragraph
{b) of this section, when the ceiling or the
8-hour time-weighted average airborne
concentrations of asbestos fibers are
reasonably expected to exceed 100 times
those limits.

{iv) Establishment of a respirator program.

(a) The employer shall establish a
respirator program in accordance with
the requirements of the American
National Standard Practices for Res-
piratory Protection, ANSI Z88.2-1969,
which is incorporated by reference
herein.

(b) See § 1910.6 concerning the availabil-
ity of ANSI Z88.2-1969 and the mainte-
nance of an historic file in connection
therewith. The address of the American
National Standards Institute is given
in § 1910.100.

t¢) No employee shall be assigned to
tasks requiring the use of respirators
if, based upon his most recent examina-
tion, an examining physician deter-
mines that the employee will be unable
to function normally wearing a
respirator, or that the safety or health
of the employee or other employees will
be impaired by his use of a respirator.
Such employee shall be rotated to
another job or given the opportunity to
transfer to a different position whose
duties he is able to perform with the



same employer, in the same geographi-
cal area and with the same seniority,
status, and rate of pay he had just prior
to such transfer, if such a different posi-
tion is available.

(3) Special clothing: The employer shall pro-
vide, and require the use of, special clothing,
such as coveralls or similar whole body
clothing, head coverings, gloves, and foot
coverings for any employee exposed to air-
borne concentrations of asbestos fibers,
which exceed the ceiling level prescribed in
paragraph (b) of this section.

{4) Change rooms:

(i) At any fixed place of employment
exposed to airborne concentrations of
asbestos fibers in excess of the exposure
limits prescribed in paragraph (b) of this
section, the employer shall provide
change rooms for employees working reg-
ularly at the place.

(ii) Clothes lockers: The emplaoyer shall
provide two separate lockers or con-
tainers for each employee, so separated
or isolated as to prevent contamination
of the employee's street clothes from his
work clothes.

(iii) Laundering:

ta) Laundering of asbestos con-
taminated clothing shall be done so as
to prevent the release of airborne asbes-
tos fibersinexcessof the exposure limits
prescribed in paragraph (b) of this sec-
tion.

th) Any emplover who gives asbestos-
contaminated clothing to another per-
son for laundering shall inform such
person of the requirement in (a) of this
subdivision to effectively prevent the
release of airborne asbestos fibers in
excess of the exposure limits prescribed
in paragraph (b) of this section.

{c) Contaminated clothing shall be
transported in sealed impermeable
bags, or other closed, impermeable con-
tainers, and labeled in accordance with
paragraph (g) of this section.

(e) Method of measurement.

All determinations of airborne concentra-
tions of asbestos fibers shall be made by the
membrane filter method at 400450 x (mag-
nification) (4 millimeter objective) with
phase contrast illumination.

(f) Monitoring.

(1) Initial determinations. Within 6 months of

the publication of this section, every
employer shall cause every place of employ-
ment where asbestos fibers are released to
be monitored in such a way as to determine
whether every employee’s exposure to
asbestos fibersis below the limits prescribed
in paragraph (b) of this section. If the limits
are exceeded, the employer shall
immediately undertake a compliance pro-
gram in accordance with paragraph (¢) of
this section.

{2) Personal monitering.

(i) Samples shall be collected from within
the breathing zone of the employees, on
membrane filters of 0.8 micrometer poros-
ity mounted in an open-face filter holder.
Samples shall be taken for the determina-
tion of the 8-hour time-weighted average
airborne concentrations and of the ceiling
concentrations of asbestos fibers.

(ii) Sampling frequency and patterns. After the
initial determinations required by sub-
paragraph (1) of this paragraph, samples
shall be of such frequency and pattern
as to represent with reasonable accuracy
the levels of exposure of employees. In
no case shall the sampling be done at
intervals greater then 6 months for
employees whose exposure to asbestos
may reasonably be foreseen to exceed the
limits prescribed by paragraph (b) of this
section.

(3) Environmental monitoring.

(i) Samples shall be collected from areas
of a work environment which are rep-
resentative of the airborne concentra-
tions of asbestos fibers which may reach
the breathing zone of employees. Samples
shall be collected on a membrane filter
of 0.8 micrometer porosity mounted in an
open-face filter holder. Samples shall be
taken for the determination of the 8-hour
time-weighted average airborne concen-
trations and of the ceiling concentrations
of asbestos fibers.

(ii) Sampling frequency and patterns. After the
initial determinations required by sub-
paragraph (1) of this paragraph, samples
shall be of such frequency and pattern
as to represent with reasonable accuracy
the levels of exposure of the employees.
In no case shall sampling be at intervals
greater than 6 months for employees
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whose exposures to asbestos may reason-
ably be foreseen to exceed the exposure
limits preseribed in paragraph (b) of this
gsection.

(4) Employee observation of monitoring. Affected
employees, or their representatives, shall
be given a reasonable opportunity to
observe any monitoring required by this
paragraph and shall have access to the
records thereof.

(g) Caution signs and labels.
(1) Caution signs.

(i} Pesting. Caution signs shall be provided
and displaved at each location where air-
borne concentrations of asbestos fibers
may be in excess of {he exposure limits
prescribed in paragraph(b)ofthis section.
Signs shall be posted at such a distance
from such a location so that an employee
may read the signs and take necessary
protective steps before entering the area
marked by the signs. Signs shall be posted
at all approaches to areas containing
excessive concentrations of airborne
asbestos fibers.

{ii} Sign specifications, The warning signs
required by subdivision (i) of this sub-
paragraph shall conform to the require-
ments of 20" x 14" vertical format signs
specified in § 1910.145(d)4), and to this
subdivision. The signs shall display the
following legend in the lower panel, with
letter sizes and styles of a visibility at
least equal to that specified in this sub-
division.
Legend Notation
Asbestos _ . ..o 1” Sans
Serif,
Gothie

or Block.

Dust Hazard . ... %" Sans
Serif,
Gothic

or Block.
Avoid Breathing Dust icwe e %" Gothie.
Wear Assigned Protective Equip- 14" Gothic.

ment.

Do Not Remain In Area Unless 14" Gothic.

Your Work Reguires It.
Breathing Asbestos Dust May Be 14 point
Hazardous To Your Health. Gothie.

Spacing between lines shall be at least
equal to the height of the upper of any
two lines.
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{2) Caution labels.

(i) Labeling. Caution labels shall be affixed
to all raw materials, mixtures, scrap,
waste, debris, and other products contain-
ing asbestos fibers, or to their containers,
except that no label is required where
asbestos fibers have been modified by a
bonding agent, coating, binder, or other
material so that during any reasonably
foreseeable use, handling, storage, dis-
posal, processing, or transportation, no
airborne concentrations of asbestos
fibers in excess of the exposure limits pre-
scribed in paragraph (b) of this section
will be released.

{ii) Label specifications. The caution labels
required by subdivision (1) of this sub-
paragraph shall be printed in letters of
sufficient size and contrast as to be read-
ily visible and legible. The label shall

state:
CAUTION

Contains Asbestos Fibers
Avoid Creating Dust
Breathing Asbestos [hist May Cause
Serious Bodily Harm

(h) Housekeeping.

(1) Cleaning. All external surfaces in any
place of employment shall be maintained
free of accumulations of asbestos fibers if,
with their dispersion, there would be an
excessive concentration.

{2) Waste disposal. Asbestos waste, scrap,
debris, bags, containers, equipment, and
asbestos-contaminated clothing, consigned
for disposal, which may produce in any
reasonably foreseeable use, handling, stor-
age, processing, disposal, or transportation
airborne concentrations of asbestos fibers
in excess of the exposure limits prescribed
in paragraph (b) of this section shall be col-
lected and disposed of in sealed imperme-
able bags, or other closed, impermeable con-
tainers.

(i) Recordkeeping.

(1) Exposure records. Every employer shall
maintain records of any personal or environ-
mental monitoring required by this section.
Records shall be maintained for a period of at
least 20 years and shall be made available
upon request to the Assistant Secretary of
Labor for Occupational Safety and Health,
the Director of the National Institute for
Occupational Safety and Health, and to au-
thorized representatives of either.

141 F.R. 11504, March 19, 1976.]



(2) Employee access. Every employee and
former employee shall have reasonable
access to any record required to be main-
tained by subparagraph (1) of this para-
graph, which indicates the employee's own
exposure to asbestos fibers.

(3) Employee notification. Any employee found
tohave beenexposed at any time to airborne
concentrations of asbestos fibers in execess
of the limits prescribed in paragraph (b) of
this section shall be notified in writing of
the exposure as soon as practicable but not
later than 5 days of the finding. The
employee shall also be timely notified of the
corrective action being taken.

(i) Medical examinations.

{1) General. The employer shall provide or
make available at his cost, medical examina-
tions relative to exposure to ashestos
required by this paragraph.

(2) Preplacement. The employer shall provide
or make available to each of his employees,
within 30 calendar days following his first
employmentin an occupation exposed to air-
borne concentrations of asbestos fibers, a
comprehensive medical examination, which
shall inelude, as a minimum, a chest roent-
genogram (posterior-anterior 14 x 17
inches), a history to elicit symptomatology
of respiratory disease, and pulmonary func-
tion tests to include forced vital capacity
(FVC)and forced expiratory volume at 1 sec-
ond (FEV1.0).

(3) Annual examinations. On or before January
31, 1973, and at least annually thereafter,
every employer shall provide, or make avail-
able, comprehensive medical examinations
to each of his employees engaged in occupa-
tions exposed to airborne concentrations of
asbestos fibers. Such annual examination
shall include, as a minimum, a chest roent-
genogram (posterior-anterior 14 x 17
inches), a history to elicit symptomatology
of respiratory disease, and pulmonary fune-
tion tests to include forced vital capacity

(FVC) and forced expiratory volume at 1 sec-
ond (FEV1.0).

(4) Termination of employment, The employer
shall provide, or make available, within 30
calendar days before or after the termina-
tion of employment of any employee
engaged in an occupation exposed to air-
borne concentrations of asbestos fibers, a
comprehensive medical examination which
shall include, as a minimum, a chest roent-
genogram (posterior-anterior 14 x 17
inches), a history to elicit symptomatology
of respiratory disease, and pulmonary func-
tion tests to include forced vital capacity
(FVC) and forced expiratory volume at 1 sec-
ond (FEV1.0).

{5) Recent examinations. No medical examina-
tion isrequired of any employee, if adequate
records show that the employee has been
examined in accordance with this para-
graph within the past 1-year period.

{6) Medical records.

{i) Maintenance. Employers of employees
examined pursuant to this paragraph
shall cause to be maintained complete and
accurate records of all such medical
examinations, Records shall be retained
by employers for at least 20 years.

(ii) Access. The contents of the records of
the medical examinations required by
this paragraph shall be made available,
for inspection and copying, to the
Assistant Secretary of Labor for Occupa-
tional Safety and Health, the Director of
NIOSH, to authorized physicians and
medical consultants of either of them,
and, upon the request of an employee or
former employee, to his physician. Any
physician who conducts a medical exami-
nation required by this paragraph shali
furnish to the employer of the examined
employee all the information specifically
required by this paragraph, and any other
medical information related to occupa-
tional exposure to asbestos fibers.
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Appendix D: State Occupational Safety and
Health Program Offices and U.S. Department
of Labor-Occupational Safety and Health
Administration (OSHA) Field Locations

REGIONAL OFFICES

REGION 1

USDOL-OSHA
BOSTON REGIONAL OFFICE

U.S. Department of Labor—QOSHA
JFK Federal Building

Room 1804—Government Center
Boston, Massachusetts (02203

(617) 223-6712/3

State Program Offices
Connecticut

Peter A. Riley, Commissioner
Connecticut Department of Labor
200 Folly Brook Boulevard
Wethersfield, Connecticut 06109
(203) 566-5123

Vermont

Joel Cherington. Commissioner
Department of Labor and Industry
Montpelier. Vermont 05602

(802) 832-2286

USDOL-OSHA Area Offices

John V. Fiatarone, Area Director
U.S. Department of Labor—OSHA
400-2 Totten Pond Road—2nd Floor
Waltham. Massachusetts (02154

(617) 890-1234

Francis R. Amirault, Area Director
USDOL—OSHA—FB/Rm. 334

55 Pleasant Street

Concord. New Hampshire 03301
(603) 224-1995

Harold R. Smith. Area Director

USDOL—OSHA—MDC Bldg.—2nd
Floor

555 Main Street

Hartford, Connecticut 06103

(203) 244-2294

Linda Anku. Area Director
USDOL—0OSHA/Rm.204

Federal Building and U.S. Post Office
Providence. Rhode Island 02903
{401) 52K8-4466

Rudolph Bayerle Jr.. Area Director
U.S. Department of Labor—OSHA
1200 Main Street—Suite 513
Springfield, Massachusetts 01163
(413) 781-2420 Ext. 522

REGION 2

USDOL-OSHA
NEW YORK REGIONAL OFFICE

Alfred Barden, Regional Administrator

U.S. Department of Labor—OSHA

1515 Broadway (1 Astor Plaza)—Room
3445

New York, New York 10036

(212) 399-5754

State Program Offices
Puerto Rico

Carlos S. Quiros, Secretary of Labor
Commonwealth of Puerto Rico

414 Barbosa Avenuc

San Juan. Puerto Rico 00917

(B0Y) 765-3030)

Virgin Islands

Richard Upson. Commissioner of Labor
Government of Virgin Islands
Christiansted/Box 890

St. Croix, Virgin Islands 00820

USDOL-OSHA Area Offices

Nicholas DiArchangel. Area Director
U.S. Department of Labor—QOSHA
90 Church Street—Room 1405

New York. New York 10007

(212) 264-9840

Irving Kingsley. Area Director
U.S. Department of Labor—OSHA
185 Montague Street—2nd Floor
Brooklyn. New York 1120}

(212) 330-7667

William Dreeland. Area Director
U.S. Department of Labor—QSHA
200 Mamaroneck Avenue—Room 302
White Plains. New York 10601

(914) 946-2510



James Epps, Area Director

LS. Department of Labor—OSHA
Y90 Westbury Rd.

Westbury, New York 11590

(516) 334-3344

Howard Edelson. Area Director
LS. Department of Labor—OSHA
136-21 Roosevelt Avenue—3rd Floor
Flushing, New York 11354

(212) 445-5005

Charles Meister, Area Director
U.S. Department of Labor—OSHA
970 Broad Street—Room 1435C
Newark, New Jersey 07102

{201) 645-5930

James Conlon. Area Director

U.S. Department of Labor—QOSHA
Building T3/Belle Mead GSA Depot
Belle Mead. New Jersey 08502
(201) 359-2777

Harry Allendorf, Area Director
U.S. Department of Labor—OSHA
2101 Ferry Avenue—Room 403
Camden. New Jersey 08104

(609) 757-5181

Richard Palmieri, Arca Director
U.5. Department of Labor—QSHA
2L Blackwell Street

Dover, New Jersey (7801

(201) 361-4050

Robert Hallock, Arca Director

U.S. Department of Labor—OSHA
377 Route 17, Room 206

Hasbrouck Heights, New Jersey 07604
(201) 288-1700

Francisco Encarnacion-Rosa. Area
Director

U8, Department of Labor—OSHA

Carlos Chardon—Room 3555

Hato Rey, Puerto Rico 00918

(RO9} 753-4457/4072

Chester Whiteside. Area Director
U.S. Department of Labor—OSHA
100 So. Clinton St.—Room 1267
Syracuse, New York 132412

(315) 423-5188

P. Charles Schwender, Area Director
U.S. Department of Labor—OSHA

Clinton Avenue & North Pearl Street—

Room 132
Albany, New York 12207
{518) 472-6085

David Bernard, Area Director

U.S. Department of Labor—OSHA
111 W, Huron Street—Room 1002
Buffalo, New York 14202

(716) 846-4881

Joseph Rufolo. Area Director

U.S. Department of Labor—OSHA
Federal Office Bldg.. Room 600
Rochester. New York 14614

(716) 263-6755

REGION 3

USDOL-OSHA
PHILADELPHIA REGIONAL
OFFICE

David H. Rhone. Regional
Administrator

U.S. Department of Labor—QOSHA/
Suite 2100

3535 Market Street

Philadelphia. Pennsylvania 19104

(215) 596-1201

State Program Offices
Maryland

Harvey A. Epstein. Commissioner

Department of Licensing and
Regulation

203 E. Baltimore Street

Bailtimore, Maryland 21202

(301) 383-2251

Virginia

Robert F. Beard. Jr.. Commissioner
Department of Labor and Industry
P.O. Box 12064

Richmond. Virginia 23241

(804) 786-2376

Dr. James B. Kenley. Commissioner,

State Dept. of Health
ATTN: Dr. Robert Jackson, Deputy
Commissioner

James Madison Building/ 109 Governor

Street
Richmond. Virginia 23219
(804) 936-4263

Area Offices, District Offices & Field
Stations

Walter E. Wilson. Arca Director
U.S. Department of Labor—QOSHA
600 Arch Street—Room 4256
Philadelphia. Pennsylvania 19106
(215) 597-4955

Charles A. Straw. Arca Director
U.S. Department of Labor—OSHA
400 Penn Center Blvd.—Suite i)
Pittsburgh. Pennsylvania 13235
(412) 644-2905

Maurice Daly. Area Director

U.S. Department of Labor—OSHA
147 W. [8th Street

Erie, Pennsylvania 16301

{814) 453-4351

James W. Stanlev. Area Director
U.S. Department of Labor—OSHA
49 N. Progress Avenue/Progress Plaza
Harrisburg, Pennsylvania 17109

(717) 782-3902

Harry Cavuto. Safety Specialist
U.S. Department of Labor—QOSHA
802 New Holland Avenue
Lancaster, Pennsylvania 17604
(717) 394-7722

U.S. Department of Labor
OSHA

Armenara Office Center/Suite 470
State College, Pennsylvania 16801
(814) 234-6695

Leo Carey, Area Director

U.S. Department of Labor—OSHA
20 N. Pennsylvania Ave./Room 3107
Wilkes-Barre, Pennsylvania 18701
(717) 826-6538

Lee O'Brian, Safety Specialist

U.S. Department of Labor—QOSHA
940 Hamilton Mall

Allentown, Pennsylvania 18101
(215) 434-0181. Ext. 206

Byron R. Chadwick. Arca Director
U.S. Department of Labor—--OSHA
31 Hopkins Plaza. Rm. 1110
Baltimore. Maryland 21201

(301) 962-2840

Alonzo L. Griffin, Safety Engineer
U.S. Department of Labor—OSHA
844 King Street. Room 3007
Wilmington. Delaware 19801

(303) 573-6115
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Stanley Elliot, Area Director

U.S. Department of Labor—OSHA
700 Virginia Street, Room 1726
Charleston, West Virginia 25301
(304) 343-6181. Ext. 420/429

James Troy. Safety Specialist

U.S. Department of Labor—OSHA
Chapline & 12th Streets/Room 411
Wheeling, West Virginia 26003
(304) 232-8044

U.S. Department of Labor—QOSHA
Federal Bidg. & U.5.P.O—Rm 317
P.O. Box 1427

Elkins. West Virginia 26241

(304) 636-6224

Warren Wright. Area Director
U.S. Department of Labor—OSHA
Federal Building (P.O. Box 10186)
Room 6226

Richmond, Virginia 23240

(804) 782-2864/5

Farris S. Anderson, Safety Specialist
U.S. Department of Labor—OSHA
3661 Virginia Beach Blvd./Room 111
Norfolk, Virginia 23502

(804) 441-8381

U.S. Department of Labor—OSHA

Falls Church Office Building, Room
107

900 S. Washington Street

Falls Church, Virginia 22046

(703) 557-1330

U.S. Department of Labor

OSHA

210 Franklin Road, S.W./Box 2828
Roanoke, Virginia 24011

(703) 982-6342

Gilbert L. Esparza, Area Director
U.S. Department of Labor—OSHA
400 First Street, N.W./Room 602
Washington, D.C. 20215

(202) 523-5224/5

REGION 4

USDOL-OSHA
ATLANTA REGIONAL OFFICE

Robert A, Wendell. Regional
Administrator

U.S. Department of Labor—OSHA

1375 Peachtree Street. N.E.—Suite 587

Atlanta. Georgia 30309

(404) 881-3573

52

State Program Offices
Kentucky

James R. Yocum, Commissioner
Kentucky Department of Labor
Capitol Plaza Towers—12th Floor
Frankfort. KY 40601

(502) 564-3070

North Carolina

John C. Brooks. Commissioner
North Carolina Department of Labor
11 West Edenton Street/Box 1747
Raleigh. NC 27611

(919) 733-7166

Tennessee

James G. Necley, Commissioner

ATTN: Robert Tavlor/Tennessee Dept.
of Labor

505 Union Bldg./Suite A/2nd Floor

Nashville, Tennessee

(615) 353-2582

South Carolina

Edgar L. McGowan, Commissioner
South Carolina Department of Labor
Box 11329/3600 Forest Drive
Columbia, South Carolina 29211
(B03) 758-2851

USDOL-OSHA Area Offices and Field
Stations

Joseph L. Camp. Area Director
USDOL—OSHA/BIdg. 11/Suite 33
La Vista Perimeter Office Park
Tucker. Georgia 30084

(404) 939-8987

G.L. Wyatt, Area Director

U.S. Department of Labor—OSHA
2047 Canyon Road/Todd Mall
Birmingham. Alabama 35216

(205) 822-7100

Laury K. Weaver

U.S. Department of Labor—OSHA
426 Spring Street

Florence, Alabama 35630

(205) 383-0010

Roy M. Hirano

U.S. Department of Labor—OSHA
1129 Noble Street—Rm M104/Box 1788
Anniston, Alabama 36201

(205) 237-4212

Robert S, Krueger

U.S. Department of Labor—OSHA
Suite 103 W. Clinton Building
Huntsville, Alabama 35807

(205) 8Y5-5268

Ravmond G. Finney. Area Director
U.S. Department of Labor—QOSHA
2711 Middleburg Drive/Suite 102
Columbia. South Carolina 29204
(803) 765-5904

Willic H. Joiner

U.S. Department of Labor—QOSHA

334 Mecting Street, Room 312. 6th
Floor

Charleston. South Curolina 29403

(803) 577-2423

Jose Sanchez, Area Director

U.S. Department of Labor—QOSHA/
Room 204

3200 E. Oakland Park Boulevard

Fort Lauderdale. Florida 33308

(303) 566-6547

A deldean King, Area Director
U.S. Department of Labor—OSHA
Frontage Road East—35760 [-55 N.
Jackson, Mississippt 39211

(601) VAY-4606

William Holden

U.S. Department of Labor—OSHA
500 West Main Street

Tupelo, Mississippi 38801

(61} 8B44-5191

Bruce Hardin

U.S. Department of Labor—QSHA
2301 14th Street/Room 811
Gulfport. Mississippi 39501

(601) 864-7150

William Gordon, Area Director
U.S. Department of Labor—QSHA
2809 Art Museum Drive/Suite 4
Jacksonville, Florida 32207

(904) 791-2895

Robert K. Scarborough
USDOL—0OSHA—Box 12212

100 North Palafax Street—Rm B-16
Pensacola. Florida 32581

(904) 438-2543

Howard Gillingham

U.S. Department of Lubor—OSHA
1300 Exccutive Center Drive
Tallshassee. Florida 32301

{(904) 877-3215



F. Patrick Flanagan, Areca Director
U.S. Department of Labor—OSHA
60 Federal Place/Suite S54-F
Lowsville, Kentucky 40202

(502) 582-6111/2

Edward G. Savage. Area Director
U.S. Department of Labor—QOSHA
152 New Street

Macon, Georgia 31201

(912) 746-5143

Charles J. Anderson. Area Director
USDOL—OSHA/Room 600

118 North Royal Street

Mobile, Alabama 36602

(203) 690-2131

Donald Wren
USDOL—OSHA/FB Courthouse
100 W. Troy Street/Room 314
Dothan, Alabama 36303

(205) 794-7158

John Hall
USDOL—OSHA—Aronov Bldg.
474 South Court Street. Room 329
Montgomery, Alabama 36103
(205) 832-7159

Eugene Light, Area Director

U.S. Department of Labor—QOSHA
1600 Hayes Street

Suite 302

Nashville, Tennessee 37203

(615) 251-5313

Quinton Haskins, Area Director
U.S. Department of Labor—OSHA
310 New Bern Avenue/Room 406
Raleigh, North Carolina 27601
(919) 755-4770

Richard Dayoub, Area Director
U.S. Depuartment of Labor—OSHA
6605 Abercorn Street/Suite 210A
Savannah, Georgia 31405

(912) 354-0733

Harold Monegue, Arca Dircctor
U.S. Department of Labor—QOSHA
700 Twiggs Street., Rm. 624
Tampa. Florida 33602

(B13) 228-2821

Thomas Bowles
USDOL/OSHA/Federal Bldg.
80 N. Hughey Street/Room 419
Orlando. Florida 32801

REGION §

USDOL-OSHA
CHICAGO REGIONAL OFFICE

Ronald McCunn, Acting Regional
Administrator

.S, Department of Labor-—QSHA

32nd Floor—Room 3263

230 South Dearborn Street

Chicago, Hlinois 60604

(312) 353-2220

State Program Offices
Indiana

William Lanam, Commissioner
Indiana Division of Labor
1013 State Office Building
Indianapolis, Indiana 46204
(317) 633-4473

Michigan

C. Patrick Babcock. Director
Michigan Department of Labor
309 N. Washington, Box 30015
Lansing. Michigan 48909

{517) 373-9600

Maurice 5. Reizen, M.D., Director
Michigan Department of Public Health
3500 North Logan Street

Lansing. Michigan 48914

(517) 373-1320

Minnesota

E.I. Malone, Commissioner
Dept. of Labor & Industry
Space Center Bldg.. 5th floor
444 Lafayette Road

St. Paul. Minnesota 55101
(612) 296-2342

USDOL-OSHA Area Offices and District
Offices

William E. Funcheon. Jr.. Area
Director

U.S. Department of Labor—OSHA

1400 Torrence Avenue, 2nd Floor

Calumet City, Hlinois 60409

(312) 891-3R00

Morley Brickman, Area Director
U.S. Department of Labor—OSHA
6000 W. Touhy Avenue

Niles. Hlinois 60648

{312) 631-8200/8335

Ken Bowman, Area Director

U.S. Department of Labor—OSHA
344 Smoke Tree Business Park
North Aurora. Hlinois 60342

(312) BY6-8700

U.S. Department of Lubor—OSHA
Federal Office Building—Room 3028
550 Main Street

Cincinnati, Ohio 453202

(513) 684-2354

Kelly Mevyer. Area Director
USDOL/OSHA/Fed. Office Bldg.
1240 East Ninth Strect/Room 847
Cleveland, Ohio 44199

(216) 522-3818

Tom Levenhagen. Arca Director
USDOL/OSHA/Fed. Office Bldg.
200 North High Street/Room 634
Columbus, Ohio 43215

(614) 4695582

1. Fred Keppler, Arca Director
USDOL—OSHA/USPO & Courthouse
46 East Ohio Street/Room 423
Indianapolis, Indiana 46204

(317) 269-7290

Robert Hanna, Area Director
USDOL—OSHA—Clark Bldg.

633 West Wisconsin Avenue/Room 400
Milwaukee, Wisconsin 53203

(414) 224-3315/6

Robert Levand, District Supervisor
U.S. Department of Labor—OSHA
2934 Fish Hatchery Road/Suite 220
Madison, Wisconsin 53713

(608) 252-5388

Vernon Fern, Area Director

U.S. Department of Labor—OSHA
110 South Fourth Strect—Room 437
Minneapolis, Minnesota 55401

(612) 725-2571

Frank Memmott, Arca Director
U.S. Department of Labor—OSHA
228 N.E. Jefferson—23rd Floor
Peoria, Hlinois 61603

(309) 671-7033

Lawrence Olsen, District Supervisor
U.S. Department of Labor—OSHA
305 S. lilinois Street

Belleville, Hlinois 62220

(618) 277-5300



Gienn Butler. Area Director
USDOL-—-0OSHA/Federal Office Bldg.
234 North Summit Street/Room 734
Toledo, Ohio 43604

(419) 239.7542

Mary Fulmer. Arca Director

LS. Department of Labor—QSHA
231 West Lafavette. Room 628
Dewroit. Michigan 48226

(313) 226-6720

John Lewis, Area Director

U.S. Department of Labor—OSHA
2618 North Ballard Road
Appleton, Wisconsin 54911

(414) 734-4521

LS. Department of Labor—OSHA
Federal Bldg.—U.S. Courthouse
500 Barstow Street. Rm. B-9

Eau Claire. Wisconsin 54701

(715) 832-9019

REGION 6

USDOL-OSHA
DALLAS REGIONAL OFFICE

Gilbert J. Saulter. Regional
Administrator

U.S. Department of Labor—Q3SHA

555 Griffin Square Bldg.—Room 602

Dallas, Texas 75202

(214) 767-4731

State Program Offices
New Mexico

Thomas E. Baca

Environmental Improvement Division

Health and Environment Department
Box 968

Santa Fe, NM 87503

(505) 827-5273

USDOL-OSHA Area Offices, District
Offices and Field Stations

Lloyd A. Warren, Area Director
U.S. Department of Labor—OSHA
1425 W. Pioneer Drive

frving. Texas 75061

(214) 749-7555

Charles M. Freeman. Area Director
Fort Worth Federal Center/Box 6892
4900 Hemphill Building 24—Room 145
Fort Worth, Texas 76113

(817) 334.5274
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Robert B. Simmons, Area Director

USDOL—OSHA/FOB-USPO &
Courthouse

211 W. Ferguson Street/Room 208

Tyler, Texas 75701

(214) 595-1404

James T. Knorpp, Area Director

USDOL—OSHA/Western Bank Bldg.

505 Marquette Avenue, N.W./Room
1125

Albuquerque, New Mexico 87102

(505) 766-3411

Herbert M. Kurtz, Area Director
USDOL—QOSHA/Am. Bank Tower
221 W. 6th Street/Suite 310
Austin, Texas 78701

(512) 397-5783

U.S. Department of Labor—OSHA
1015 Jackson Keller Road—Room 215
San Antonio, Texas 78213

(512) 229-5410

James E. Powell. Area Director
U.S. Department of Labor—OSHA
2156 Wooddale Boulevard/Suite 200
Baton Rouge, Louisiana 70806
(504) 923-0718 Ext. 474

U.S. Department of Labor—OSHA

New Federal Office Building—Rm.
8A0Y

500 Fannin Street

Shreveport. Louisiana 71101

(318) 226-5360

Thomas Curry, Area Director

U.S. Department of Labor—OSHA
S. 77 Sunshine Strip. Suite 9
Harlingen, Texas 78550

(512) 425-6811/12

Harry J. Ahlf. District Supervisor
U.S. Department of Labor—OSHA
811 N. Carancahua Street

Corpus Christi, Texas 78474

(512) 888-3257

Gerald Baty. Area Director

U.S. Department of Labor—OSHA
2320 La Branch Street. Room 2118
Houston, Texas 77004

(713) 226-5431

Mike Shopenn. District Supervisor
USDOL/OSHA/Prof. Bldg.

2900 North Street/Suite 300
Beaumont, Texas 77702

(713) 838-0271 Ext. 258/9

R. Davis Layne. Area Director
U.S. Department of Labor—OSHA
1100 #505 NASA Road 1

Houston, Texas 77058

(713) 226-4357

Robert A. Griffin, Area Director
USDOL—OSHA/West Mark Bldg.
4120 West Markham/Suite 212
Little Rock, Arkansas 72205

(501) 378-6291

John K. Parsons, Area Director

U.S. Department of Labor—OSHA—
FOB

1205 Texas Avenue/Rm. 421

Lubbock, Texas 79401

(806) 762-7681

Carlos Gonzales, Senior Compliance
Officer

U.S. Department of Labor—OSHA

1515 Airway Blvd.—Room 3

El Paso, Texas 79925

(915) 543-7828

Marvin Schierman, Area Director
U.S. Department of Labor—QOSHA
546 Carondelet Street—Room 202
New Orleans, Louisiana 70130
(504) 589-2451/2

Dan Cook. Acting Area Director
U.S. Department of Labor—QOSHA
717 South Houston, Suite 304
Tulsa, Oklahoma 74127

(918) 581-7676

William W. White, Jr., Area Dircctor
U.S. Department of Labor—OSHA
50 Penn Place—Suite 408

Oklahoma City, Oklahoma 73118
(405) 231-5351

REGION 7

USDOL-OSHA
KANSAS CITY REGIONAL OFFICE

Vernon A. Strahm, Regional
Administrator

U.S. Department of Labor—QOSHA

911 Walnut Street—Room 3000

Kansas City, Missouri 64106

(816) 374-5861



State Program Offices
fowa

Allen J. Meier, Commissioner
Bureau of Labor/State House
East 7th and Court Avenue
Des Moines, fowa 50319
{(513) 281-3606

USDOL-OSHA Area Offices

Robert Borchardt, Area Director
U.S. Department of Labor—OSHA
1130 Grand Avenue—6th Floor
Kansas City, Missouri 64106

(816) 374-2756

Frederick Dempsey. Area Director
U.S. Department of Labor—OSHA
210 Walnut Street—Room 815

Des Maines, Towa 50309

{515) 284-4794

Carmine A. Baronc. Acting Arca
Director

U.S. Department of Labor—QOSHA

113 West 6th Sueet—Second Floor

North Platte, Nebraska 69101

(308) 534-9450

Lapsiey C. Ewing. Area Director

USDOL—OSHA/Overland-—Wolf
Bldg.

6910 Pacific Street/Room 100

Omaha. Nebraska 68106

(402) 2219341

Bernard D. Olson, Area Director
U.S. Department of Labor—QSHA
210 North 12th Boulevard—Room 320
St. Louis, Missouri 63101

(314) 425-5461

Jeff Spahn. Area Director

U.S. Department of Labor—QOSHA
216 North Waco—Suite B

Wichita. Kansas 67202

(316) 267-6311. Ext. 644

REGION R

USDOL-OSHA
DENVER REGIONAL OFFICE

Curts Foster. Regional Administrator
USDOL.OSHA/FB

Room 1554/1961 Stout Street

Denver, Colorado 80294

(303) 837-3883

State Program Offices
Wioming

Donald Owsley. Administrator

Occupational Health and Safety
Department

200 East Eighth Avenue/Box 2186

Chevenne, Wyoming 82002

{307) 777-7786

Litah

Carlyle F. Gronning. Chairman
Utah Industrial Commission
350 East 5th South

Sult Lake City, Utah 84111
(BO1} 5333-4000

USDOL-OSHA Area Offices

Harry Hutton, Area Director
USDOL—OSHA/Petroleurn Bldg.
2812 Ist Avenue North/Suite 323
Billings, Montana 39101

(406) 245-6711 Ext. 6640/9

Donald Kurbink. Acting Area Director
U.S. Department of Labor—OSHA
Russel Bldg./Highway 83 N. Rte |
Bismarck., North Dakota 58501

{701) 255-4011 Ext. 521

William E. Corrigan, Area Dircctor
U.S. Department of Labor—OSHA

10597 W, 6th Avenue/Office Bldg. Y™

Lakewood. Colorado 80215
(303) 2344471

Ernest Yanni, Acting Area Dircctor
USDOL—OSHA/USPOB/Rm 451
350 South Main Strect

Salt Lake City, Utah 84101

(801) 524-5080

Charles Hines. Area Director

U.S. Department of Labor—OSHA
300 North Dakota Avenue/Room 408
Sioux Falls. South Dakota 57162
{603) 336-2980 Ext. 425

REGION 9

USDOL-OSHA :
SAN FRANCISCO REGIONAL
OFFICE

Gabriel Gillotti. Regional
Administrator

USDOL/OSHA/9470 Federal Building

450 Golden Gate Avenue—P.(0. Box
36017

San Francisco, California 94102

(415) 556-0586

State Program Offices
Arizona

Donald G. Wiseman. Director

Occupational Safety and Health
Division

Industrial Commission of Arizona/Box
19070

Phoenix, Arizona 85005

(602) 2715795

California

Donald Vial, Director
Department of Industrial Relations
455 Golden Gate Ave.

San Francisco, CA 94102

(916) 445-1935

Hawaii

Joshua C. Agsalud

Director of Labor and Industrial
Relations

825 Mulilani Street

Honolulu, Hawaii 96813

(808) 548-3150

Nevada

Ralph Langley. Dircctor

Dept. of Occupational Safety und
Health

Nevada Industrial Commission/513 E.
Musser Street

Carson City, Nevada 89714

(702) B85-5240)



USDOL-OSHA Area Offices and Field
Stations

Carrol Burtner, Area Director

U.S. Department of Labor—QOSHA
211 Main Street

San Francisco, California 94105
{415) 556-726()

Merle Annis, Safety Specialist

[1.S. Department of Labor—QSHA
2110 Merced Street—Room 242
Fresno, California 93721

(209) 487-5454

John Williams, Safety Specialist
11.S. Department of Labor—QOSHA
2800 Cottage Way—Room 1409
Sacramento, California 95825

{916) 484-4363

Ivan Schulenburg, Area Director
U.S. Department of Labor—QSHA
1100 East William Street, Suite 222
Carson City, Nevada 89701

(702) B83-1226

Robert B. Boucher, Safety Specialist

USDOL—OSHA/Box 16048

300 Las Vegas Blvd. South—Room I-
620

Las Vegas, Nevada 89101

(702) 385-6570

Paul Haygood. Area Director
USDOL—OSHA/Box 50072

300 Ala Moana Blvd.—Suite 5122
Honolulu, Hawaii 96805

(808) 546-3157

Bernard Tibbetts. Area Director
U.S. Department of Labor-—QOSHA
400 Oceangate, Suite 330

Long Beach, California 90802

(213) 432-3434

Gilbert Garcia, Area Director
USDOL-——OSHA/Amerco Towers
2721 North Central Avenue/Suite 300
Phoenix, Arizona 83004

(602) 261-4858

Donald Fischer. Safety Specialist
U.S. Department of Labor—QSHA
301 W. Congress Street/Room 3-1
Tucson, Arizona 85701

(602) 792-6286

REGION 10

USDOL-OSHA
SFEATTLE REGIONAL OFFICE

James W. Luake. Regional
Administrator

USDOL/OSHA/FOB

909 First Avenue/Room 6048

Seattle, Washington 98174

(206) 442-5930

State Program Offices
Alaska

E. Orbeck. Commissioner
Alaska Department of Labor
Post Office Box 1149
Juneau, Alaska 99801

(907) 463-2700

Oregon

Roy G. Green. Director

Workers Compensation Department
Labor and Industries Building
Salem. Oregon 97310

(503) 378-3302

Washington

Byron Swigart, Acting Director

Department of Labor and Industries

General Administration Bldg.. Room
344

Olympia, Washington 98304

(206) 753-6307

USDOL-OSHA Area Offices and Field
Stations

Ronald T. Tsunehara, Acting Area
Director

U.S. Department of Labor—QOSHA

P.O. Box 2915

Anchorage, Alaska 99510

(907) 265-5341

Richard Beeston, Area Director
U.S. Department of Labor—OSHA
121-107th Street, N.E,

Bellevue, Washington 98004

(206) 442-7520

Richard Jackson, Area Director

U.S. Department of Labor—OSHA/Box
9207 )

1315 West Idaho Street

Boise, Idaho 83707

(208) 384-1867

U.S. Department of Labor—OSHA
205 North 4th Street

P.O. Box 1549

Coeur D"Alene, Idaho 83814

Clarence Hanson, Safety Specialist
U.S. Department of Labor—OSHA
1618 ldaho Street/Box 1223
Lewiston, ldaho 83501

(208) 743-2589

U.S. Department of Labor—OSHA
Yellowstone Plaza Bidg., Suite B
475 Yellowstone Avenue

Pocatello, ldaho 83201

(208) 233-6374

Eugene Harrower. Area Director
USDOL—OSHA/Rm. 640)

1220 Southwest Third Street
Portland, Oregon 97204

(503) 221-2251



Appendix E: U.S. Department of Health,
Education, and Welfare-National Institute for
Occupational Safety and Health (NIOSH)

Regional Offices

AL RTA

REGIONAL OFFICES

Region 1

Wes Straub

Regional Consultant, NIOSH
DHEW, Region 1

Gov't Center (JFK Fed. Bldg.)
Boston. Massachusetts (2203
(617) 223-6668

Region 2

Mary L. Brown, R.N.
Regional Consultant, NIOSH
DHEW, Region 1l—Fed. Bldg.
26 Federal Plaza

New York, New York 10007
(212) 264-2485

Region 3

William E. Shoemaker

Regional Consultant, NIOSH
DHEW, Region 111

P.O. Box 13716

Philadelphia, Pennsylvania 19101
(215) 596-6716

Region 4

Paul Roper

Regional Consultant, NIOSH
DHEW, Region IV, Div. of
Preventive Health Services,
101 Marietta Tower/Suite 502
Atlanta, Georgia 30303

(404) 221-2396

Region §

Richard Kramkowski

Regional Consultant, NIOSH
DHEW, Region V

300 South Wacker Drive, 33rd Fl.
Chicago, [llinois 60606

(312) 886-3881

Region 6

George L. Pettigrew

Regional Consultant, NIOSH
DHEW, Region VI

1200 Main Tower Bldg.. Rm. 1700-A
Dallas, Texas 75202

(214) 767-3916

Region 7

Ralph Bicknell

Regional Consultant, NIOSH
DHEW, Region VII

601 East 12th Street

Kansas City, Missouri 64106
(816) 374-5332

Region 8

Stanley J. Reno

Regional Consultant, NIOSH

DHEW/PHS/PREVENTION—Region
VIII

11037 Federal Building

Denver, Colorado 80294

(303) 837-3979

Region 9

Mel Okawa

Regional Consultant, NIOSH
DHEW, Region I1X

50 United Nations Plaza

San Francisco, California 94102
(415) 556-3781

Region 10

Walter E. Ruch, Ph.D.

Regional Consultant, NIOSH
DHEW, Region X

1321 Second Ave. (Arcade Bldg.)
Seattle, Washington 98101

(206) 442-0530



Appendix F: U.S. Department of Health,

Education, and Welfare Regional

Health Administrators

’&J REGIONAL OFFICES

Region 2
Nicholas H. Galluzzi, M.D.
Regional Health Admin.

Region 1

Edward J. Montminy
Regional Health Admin,
{Acting)

DHEW, Region | 26 Federal Plaza

Gov't Center (JFK Fed. Bldg.) New York, New York 10007
Boston, Massachusetts 02203 (212) 264-2560

(617) 223-6827

DHEW, Region ll—Fed. Bldg.

Region 3

H. McDonald Rimple, M.D.

Regional Health Admin.
DHEW, Region I11
P.O. Box 13716
Philadelphia. PA 19101
(215) 569-6637

Region 4

George A. Reich. M.D.
Regional Health Admin.
DHEW, Region IV
Suite 107

101 Marietta Tower
Atlanta, GA 30303
{404) 221-2316

Region 5

E. Frank Ellis, M.D.
Regional Health Admin.
DHEW, Region V

300 South Wacker Drive
Chicago, IL 60606

(312) 353-1385

Region 6

Floyd A. Norman, M.D.
Regional Health Admin.
DHEW, Region VI

1200 Main Tower Building
Dallas, Texas 75202

(214) 655-3879

Region 7

Holman R. Wherritt, M.D.
Regional Health Admin.
DHEW. Region VII

601 East 12th Street
Kansas City, MO 64106
(816) 374-3291

Region 8

Hilary H. Connor. M.D.
Regional Health Admin.
DHEW, Region VHI
11037 Federal Building
Denver, Colorado 80294
{303) 837-4461

Region 9

Sheridan L. Weinstein, M.D.
Regional Health Admin.
DHEW. Region IX

50 United Nations Plaza

San Francisco, CA 94102
(415) 556-5810

Region 10

David W. Johnson, M.D.
Regional Health Admin.
DHEW, Region X

1321 2nd Ave./Arcade Bldg.
Seattle, WA 98101

(206) 442-0430

Appendix G: Toll-Free Information Numbers

ENVIRONMENTAL PROTECTION AGENCY
The following numbers are o be used for general
information on the EPA school asbestos program and to
request additional reporting forms or copies of the guidance
manuals:
BOO—424-9065
(5541404 in Washington. D.C.)
The following number is to be used for technical assistance
in sampling and analysis of asbestos materials:
BU—334-8571. extension 6892
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CONSUMER PRODUCT SAFETY COMMISSION
The following numbers are to be used for information about

asbestos in consumer products:

800—638-8326
800—492-8363 (Muaryland)

800—638-8333 (Alaska. Hawaii,

Puerto Rico. Virgin Islands)



Appendix H: ‘“Mineral Characterization of
Asbestos-Containing Spray Finishes’’

by Arthur N. Rohl!, Arthur M. Langer,! and Ann G. Wylie?

Composition of Insulation
Materials

Asbestos minerals are a common constituent of
sprayed-on materials including 1) fire proofing, thermal
and acoustical insulation and 2) decorative and
textured-spray finishes. In the first category. the
asbestos mineral most commonly used is chrysotile and
less frequently amosite and crocidolite. The three
asbestos minerals may be found singly. or mixed in
varying proportions. The formulations used by spray-
mmsulation contractors in the United States have varied
considerably depending on cost, availability, purpose
and other factors.

Many insulation materials consist of a mixture of
asbestos and rock wool fibers, the latter usually being
the major constituent. In other formulations non-
fibrous binders such as plaster of Paris, vermiculite.
perlite and clay are used. Wood pulp and paper fibers
are also commonly feund.

Decorative and Textured-Spray
Finishes or Paints

Decorative and textured-spray finishes or paints are
frequently sprayed on walls and ceilings of multiple
dwellings, hotels, motels and public buildings. They are
commonly white. brown, gray. or blueish. generally
stuccoed in appearance with a “‘textured’ surface. It
may appear to be fine-grained and compacted, in
contrast to untamped thermal and fireproofing
insulation. Textured-spray finish may be comprised of
mixtures of crystalline filler materials. which may
include the following:

1. Environmental Sciences Luboratory
Department of Community Medicinge
Maount Sinas School of Medieme
New York., New York B0y

2. Department of Geology
University of Murvlund
College Park, Marviand 20740

This manuseript was prepared under NIEHS Grant No, GS7HE w the
Environmenta! Sciences Laboratory, Mount Sinai School of Medicine.

Carbonate minerals, usually calcite and/or dolomite;

Talc, often containing various concentrations of
tremolite, anthophyllite and serpentine minerals. This
latter mineral group may include chrysotile asbestos:

Fine-grained chrysotile asbestos (“floats™ or “*fines™).
may also be added to their formulations. Gray or
brownish colored finishes may contain amosite and
blueish finishes may contain crocidolite. Both
amphibole asbestos varieties may be found together as
well. The total asbestos mineral content may be as high
as 50 percent by weight. in these materials:

Mineral-, rock-, slag-wool or fibrous glass;

Various clay minerals and micas, such as kaolin,
vermiculite, chlorite, ctc.;

Plaster of Paris, gypsum, quartz, organic binders and
thickeners are added to the above inorganic materials
to form a substance which can be trowelled or sprayed
on.

The mincralogical characterization of these asbestos-
containing spray finishes involves analysis of
assemblages which are mixtures of various materials
which never occur together naturally. Analysis of these
complex mixtures is. therefore, hindered in that the
“process of elimination” uscd to define “difficult
minerals™ in natural assemblages. is lost to the analyst.

Methods and Problems of
Analysis

The inorganic constitutents of asbestos-containing
insulation generally are of such large particle size, arc
present in sufficient quantities, possess such unique
optical properties, that the use of the petrographic light
microscope as an analytical tool is acceptable and
justified. Yet. one should say at the outset that the
identification of the fibrous minerals in these materials
may be difficult because of a number of contounding
factors. Small particle sizes, changes in retardation
effects (interference colors) in small-sized particles.
difficulties in obtaining clear Becke lines (especially for
thin fibers). and complexity and range in chemical
compositions, often mitigate against the usc of the



polarizing microscope. Even in these cases. particles
such as carbonates. fibrous glass. perlite. vermiculite,
etc., may be quite readily identified on the basis of
optical characteristics. Identification of the asbestos
minerals may be difficult largely due to the effect of
fiber size. or. more specifically fiber diameter. Fibers
with diameters of <().5um will almost certainly limit the
usefulness of this technique as a definite identification
method. Yet, some optical properties which can be
determined on larger fibers, may be used to distinguish
between these materials. These are as follows:

I. To properly characterize spray materials by polarized
light microscopy, the following instrumentation and
accessories are required:

1. A polarizing microscope with a rotating stage and
360° marked scale;

2. The microscope should be equipped for visualization
of objects at magnification in the following range; 35X,
100X, 250X, 440X.

3. Standard equipment should include a substage
polarizer. and analyzer. and the following accessories:
mica plate, gypsum plate, quartz wedge. (One of us
[AGW] suggests that the quartz wedge 1s not really
necessary in the study of amphiboles or serpentine
minerals. Their intrinsic birefringence is not high
enough to require the accurate determination of the
order of interference color present. Again, the most
important controlling factor in retardation is size of the
particle.);

4. A set of immersion oils, with indices of refraction in
increments of 0.002, from 1.400 to 1.800;

5. A refractometer, suitable for accurate measurement
of indices of refraction, in the range as stipulated
above. It is suggested that a spindle stage may be
extremely useful in studying fibers which are large
enough to isolate approximately 0.5um in diameter.
The technique has recently been described in detail by
Bloss (American Mineralogist. 1978. Vol. 63. page
433).

H. Materials for Which Optical Characteristics Should
be Known:

Optical characteristics should be known for the
different asbestos varieties (chrysotile, amosite,
crocidolite), for acicular cleavage fragments of
anthophyllite and tremolite. and for the range of man-
made insulating fibers (fibrous glass. rock-wool.
mineral-wool, slag-wool). We are stressing the
importance of determining the inorganic mineral phases
for which biological potential has been established. In
addition, the complete analysis of these asbestos-

containing materials would require knowledge
concerning the optical characteristics of the more
common mineral components, clay. talc, mica. kaohn,
vermiculite. chlorite. gypsum. bassanite (plaster of
Paris). quartz, etc.

II1. The Optical Characteristics to be Determined, and
Measured with Accuracy, Should Include the Following:

1. FIBROUS GLASS AND ROCK-WOOL

Form:

Normally forms straight rods. with parallel sides. Ends
of fibers may be fractured or tapered, especially if
fibers are derived from one of the “wool™ varicties.
Wools of all varieties may form bulbous ends. blebs.
and “‘shot”. A range of shapes may exist for glassy
components of the wool varieties (see discussion and
figures in McCrone’s Particle Atlas). Dimensions of
length and diameter may range considerably: diameters
normally 8-13pm, “shot™ up to 100pum. Several
varieties of fibrous glass may have diameters down to
< lpm. Diameters and length may be highly vanable.
even for a fiber population from the same sample.

Color:

These amorphous fibers may be transparent, so that
fibers which lie beneath them are clearly visible.
Occasionally they may be “tinted”. commonly brownish
(common in rock, slag. and mineral wools). Colors may
be visible. including yellow, pink. and reddish,
reflecting binders and/or resins (commonly observed on
fibrous glasses).

Birefringence:

These synthetic insulating fibers possess no birefringent
characteristics between crossed nicols. Fibers remain
dark in all orientations between crossed polarnizer and
analyzer, indicating their amorphous character (optical
isotropy). Occasionally, a birefringence effect may be
observed on the edges of the glass fibers, attesting to
“strain birefringence: which may occur when the fiber
has been bombarded by particulate debris in the air
stream (as in glass fibers in filters).

Extinction:

No extinction characteristics are observable because of
the isotropic character of the materials.

Indices of Refraction:

There is only one index of refraction, which is the same
for all directions in relation to fiber morphology.
Refractive index may range from 1.53 to 1.62. as
related to the chemistry of the fiber. Most glass fibers
have an index of refraction <1.53, with most slag,
mineral, and rock wool >1.53.



General Remarks:

The fiber form. transparency and lack of birefringence,
are the most characteristic features which distinguish
these man-made inorganic fibers from the asbestos
mineral fibers. No internal structure is visible, as
contrasted with the asbestos fibers which clearly show
the presence of internal fibrils or fiber sub-units.

2. CHRYSOTILE

Form:

Fibers occur as bundles of fibril units, The length: width
ratio usually exceeds 10:1, although short bundles may
be observed. Fibers may consist of “silky™. undulating
fibrils which splay at the ends like an “unraveled™ rope.
Kink bands may be present along the fibers which are
easily visualized between crossed nicols. Care should be
cxercised in labeling blocky serpentine fragments as
chrysotile. Antigorite fragments, one of the major
constitutents of serpentine, may appear to be composed
of fibers due to the peculiar extinction and growth
characteristics it displays (herring bonc growth).
Normally, in spray finishes, only chrysotile fiber is used
in a relatively pure form. Therefore we caution against
the use of these characteristics for the examination of
materials which may come directly from natural
sources, e.g., from rock quarry specimens.

Color:

Chrysotile fibers are normally colorless, but may appear
brownish in specimens derived from sources in which
the fiber was heated (e.g., steam pipes). Although
chrysotile displays no pleochroism, slight changes in
relief on rotation, especially in heated samples may
reflect itself as a **pseudopleochroic™ change. This
characteristic is true for all of the birefringent asbestos
fibers, that is. for amosite. crocidolite, tremolite, and
anthophyllite. Occasionally, fibers may be somewhat
coated with organic resins, or a cementitious agent,
which may alter its characteristic color. Large fiber
bundles may contain intergrowths or coatings of opaque
iron oxide (magnetite).

Birefringence:

Chrysotile is birefringent, with thicker fibers showing
straw-yellow first-order colors. Although birefringence
is a crystal-chemical controlled constant, the displayed
colors are thickness dependent and are, therefore,
variable. Onc should, therefore, consult a standard
retardation color chart, so that one may derive an
estimate of mineral thickness based on observed
retardation color. Therefore, the observed retardation
color is highly variable and rclated to fiber diameter.
For ¢xample. first-order yellow-orange colors may be
seen on large fibers, as well as purple-blue colors.
However. very small fibers may show very slight

retardation, displaying a white-gray first-order effect.
To properly see these fibers between crossed nicols,
conoscopic light should be employed.

Extinction:

Extinction is normally parallel to the fiber length.
However, an “undulatory™ extinction may occur,
especially if the fiber is curved and/or kinked. Use of an
accessory plate, when the fiber is turned 45° from its
extinction position, indicates the optical sign of
elongation is positive (length slow).

Indices of Refraction:

Most of the chrysotile used in fireproofing, thermal or
ornamental sprays is from Canada. The index of
refraction of light vibrating parallel to the fiber length
(Nz) is approximately 1.556, with indices increasing
proportionately with iron and nickel content of the
mineral. Some indices have been measured as high as
1.560, but these values are rare for chrysotile. The
birefringence (defined by Nz-Nx) averages about 0.008
for Canadian fibers. Therefore, on thick fibers, the use
of calibrated immersion oils will clearly show
differences in the two vibration directions.

General Remarks:

Chrysotile is by far the asbestos mineral most often
found in insulation materials. The fibers that are most
frequently confused with chrysotile are paper or cotton
fibers (cellulose). Fire retardant (borax) treated
cellulose 1s commonly used as fireproofing insulation. In
addition, since paper and cotton fibers are commonly
found in dust, casual observation may cause difficulty in
distinguishing between these fibers and chrysotile.
However, internal structure, extinction characteristics,
and indices of refraction, when carefully measured, will
clearly distinguish between cellulose and chrysotile. In
addition, since cellulose is combustible, this can be used
to distinguish between the two.

3. AMOSITE (ASBESTIFORM GRUNERITE)

Form:

Amosite fibers, unlike single crystals of gruncrite, are
composed of microscopic crystals. with the long fiber
axis in common alignment. These parallel crystals have
often been referred to as ““fibrils™ or “units” which
implies that they represent the smallest particles of
amosite. This is clearly fallacious since both amosite
and crocidolite form particles with fiber dimensions
only 600 angstroms in diameter. By light microscopy
one may clearly observe the “‘polyfilamentous™
character of the amphibole asbestos varieties, but the
investigator should be cautious in referring to these
features as “‘fibrils”". Normally the fibers are straight
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and “splintery™ with fewer curves and “kinks™ than
observed for chrysotile. The length:width ratio tends to
be greater than chrysotile, with ratios of 10:1 or
greater. When fiber ratios increase up to 50:1 or
greater, curvature may be pronounced.

Color:

Amosite fibers tend to be brownish in most sections,
and may even show suggestions of pleochroism in
thicker fibers. Again, as with chrysotile. some suggested
change in “color™ may be brought about by changes in
relief on rotation of the fiber. Opaque inclusions are
common, and principally consist of iron oxides
commonly associated with the fiber in the banded
ironstone ores.

Birefringence:

Amosite is birefringent, with high second-order colors
commonly observed. Again, this is primarily due to the
thick fibers one commonly encounters in spray
materials. Fibers with dimensions approaching the
30pum standard thickness show the more “normal™
retardation effects cited in the literature, Occasionally.
on very thick fibers, the brown color may mask the
interference colors.

Indices of Refraction:

The index of refraction measured parallel to the fiber
axis normally ranges from 1.696 to 1.710 (Nz). The
index of refraction measured across the fiber diameter
varies from the indices anticipated for a single grunerite
crystal. X-ray diffraction evidence supports the
contention that the crystal units parallel to the fiber axis
are disoriented in the ab plane. Amosite fibers will
therefore not show indices characternistic of the
grunerite mineral. One of us [AGW] suggests that the
two measured indices (parallel and perpendicular to the
fiber axis) be designated Nx,. Nz,. This would more
correctly indicate that the disorientation of the small
crystals. which constitute the fiber bundle. may form a
“pseudo-indicatrix”. Therefore, the indices measured
will be different from those of a “normal™ grunerite.
The values obscrved across the fiber axis will tend to
range around 1.670 to 1.680. It is important to note
that amosite is often contaminated with other
amphiboles. Amosite from the Transvaal, South Africa.
tends to be contaminated with crocidolite. More
commonly, however, actinolite or anthophyllite fibers
may be observed. This has been the case in
characterizing some standards used in a number of
laboratories for biological purpose (seen by AGW and
AML).
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General Remarks:

Amosite is considered to be the asbestiform variety of
grunerite. Optical properties, based on analogues with
grunerite indicates that amosite consists of intergrowths
of disoriented crystallites with only the c-axis in
common alignment. Therefore. the extinction
characteristics, range of refractive indices. and sorption
characteristics, recorded for grunerite, are not identical
for amosite.' Normally, the high range of indices of
refraction. and the brown coloration. and the presence
of sub-unit crystals, indicate a positive identification for
amosite.

4. CROCIDOLITE

Form:

Both crocidolite and amosite fibers tend to be more
straight and “splintery” than chrysotile asbestos. Fiber
composites. making up the fiber bundie, are clearly
visible and fibers with great length: width ratio tend to
curvilinear.

Color:

Thick fibers tend to be blucish or purple-blue in color.
Rotation of the stage shows these colors change in
intensity and hue. Standard color absorption
characteristics are available in optical mincralogy text
books, ¢.g.. Kerr's Optical Mincralogy.?

Birefringence:

Although crocidolite 1s biretringent. the color of the
mineral is so intense that the interference color is often
obscured. The differences in the velocities of the
slowest and fastest rays are such that the birefringence
is extraordinarily small so that the color masks most
interference color effects.

Extincrion:

Extinction is parallel to the fiber length, indicating the
average cffect of the aggregates of crystal composites.
Measurement of sign of clongation indicates that it is
negative, with the fast ray (indicating the smallest index
of refraction) parallel to the fiber length.

Indices of Refraction:

Measurement of the indices of refraction of the
crocidolite shows that most fibers have maximum values
slightly less than those measured for amosite. The
maximum value, measured across the fiber diameter. 1§
close to 1.700).

General Remarks:

The blue color of crocidolite, the highest index of
refraction, close to 1.700 and its polyfilamentous
character, are diagnostic for this mineral fiber,



Crocidolite is less commonly found in sprayed-on
materials than chrysotile and amosite. However. the

presence of amosite, should lead the dnd!vst to look

further for crocidolite. as they may occur together.

General Characteristics of Other
Amphiboles

Although anthophyllite and tremolite are not
incorporated in these mixtures as commercial asbestos
minerals. they may occur as contaminants in talc. One
of the most common constituents of textured-spray
finishes is finely pulverized talc. Whereas amosite and
crocidolite asbestos possess the optical characteristics of
composite fibers, anthophyllite and tremolite appear,
on the most part, as single crystals, forming acicular
cleavage fragments when comminuted. Acicular
cleavage fragments generally possess optical continuity,
and do not possess splayed ends or internal sub-unit
fibrils. These materials are rectilinear. will tend to show
uniform extinction and possess optical properties
consistent with single crystals (correct extinction angles
will be present, especially true for tremolite acicular
cleavage fragments). Single acicular cleavage fragments.
will show “normal™ amphibole cleavage parallel to
(110) or (210). Aspect ratios of such cleavage fragments
are generally less than 10:1. Tremolite tends to display
characteristics of single crystals (acicular cleavage
fragments), whereas anthophyllite appears more often
to be composed of composite fibers. This characteristic
of anthophyllite may be related to both its intergrowth
with talc and its intrinsic asbestiform morphology. The
differences in asbestiform characteristics are more
evident when examining such minerals by transmission
electron microscopy than by optical microscopy.

5. ANTHOPHYLLITE AND TREMOLITE

Form and Color:

Anthophyllite fibers are usually coloriess but sometimes
light brown. Some appear to be single crystals whereas
others, generally large fibers. appear to be fiber
composites or bundles. Tremolite is usually colorless or
very pale green color.

Birefringence:

Anthophyllite and tremolite are biretringent with larger
fibers displaying moderate (second-order) interference
colors. Again. the retardation is enhanced because fiber
diameters are commonly in ¢xcess of the 30um
reference thickness. Most anthophyllite fibers found as
contaminants in “fibrous tales™ tend to be long and thin
and of such a diamcter as to preclude the acquisition of
good birefringence characteristics. Tremolite more
commonly occurs as short. wide particles, with
prismatic terminations.

Extinction:

The extinction for anthophyllite is parallel to the fiber
length with a positive elongation (length slow).
Tremolite possesses angular extinction. with maximum
extinction achieved at an angle of 10-15° with the long
cleavage fragment edge. The indices of refraction of
anthophyllite fibers tend to range considerably. Their
values are consistently less (parallel to the fiber length)
than that observed for either amosite or crocidolite.

General Remarks:

If anthophyllite is present with thin fibers of tremolite
there may be difficulties in distinguishing between these
two mineral phases. Acicular cleavage fragments of
tremolite, present as a single crystal rather than
composites, may be distinguished from anthophyllite on
the basis of their angular extinction (about 10~15° with
the fiber edge). If tremolite is composed of
polyfilamentous fibers, then x-ray diffraction may be
used to distinguish between these phases. It is
important to note that the mineral talc may occasionally
occur in fibrous habit. Some talc mines contain large
proportion of talc fiber. These fibers may be
distinguished from the amphibole fibers on the basis of
indices of refraction and by birefringence. The general
statement may be made that all talc indices of
refraction are less than 1.600. whercas the indices of
refraction of amphiboles. commonly associated with
talc, possess indices greater than 1.600.

X-Ray Diffraction Analysis

X-ray diffraction analysis may be required to
differentiate among some of the mincral phases which
may be present in these materials. Using an x-ray
diffraction unit, equipped with an appropriate x-ray
detector, scanning goniometer, suitable x-ray target. an
x-ray pulse discrimination device. suitable data output
equipment, step-scanning Geneva gears, spray materials
may be pulverized by mechanical mills, and prepared
for examination by x-ray powder diffractometry. These
materials may be also examined in the continuous scan
mode of operation at a rate of one degree two theta per
minute. This rapid method may be useful for
determining the presence of amosite. crocidolite. the
serpentine minerals, talc, tremolite, and anthophyllite if
these materials are present in amounts of some 3-5%
or more by weight. It should be noted that the
continuous scan x-ray diffraction method is not specific
for chrysotile since reflection for this mineral cannot be
distinguished from those of non-fibrous serpentine
minerals (antigorite. lizardite) nor from kaolin and
some varieties of chlorite and vermiculite. Also.
asbestiform varietics of the amphiboles cannot be
distinguished from ordinary cleavage fragments of the
same minerals.
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Studies have shown {e.g., Rohl, et.al., 1976)3 that x-
ray diffraction, using a step-scan mode of analysis, can
be used to detect tremolite and anthophyllite {when
present in a matrix of talc), in amounts as low as 0.1
and 2 percent by weight, respectively. Under most
conditions, serpeniine minerals (including chrysotile
asbestos) can be distinguished from kaolin and chlorite
using the same analytical modalities. However, we
stress that the presence of sub-microscopic chrysotile
fibers must be confirmed by transmission electron
microscopy and selected area electron diffraction, since
x-ray diffraction technigues cannot.

The use of polarized light microscopy, immersion
oils, and standard accessory devices, may be used as a
basic tool characterizing the mineral assemblages of
asbestos-containing spray finishes. X-ray diffractometry
and electron beam techniques may be employed as
ancillary methods as well.
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