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ENVIRONMENTAL PROTECTION
AGENCY

40 CFR Part 763
[OPTS-62048E; FRL-3269-8]

Asbestos-Containing Materials in
Schools

AGENCY: Environmenta!l Protection
Agency (EPA).
ACTION: Final rule.

SUMMARY: EPA is issuing a final rule
under section 203 of Title Il of the Toxic
Substances Control Act (TSCA), 15
U.5.C. 2643, to require ail local
education agencies (LEAs) to identify

asbestos-containing materials (ACM) in '

their school buildings and take
appropriate actions to control release of
asbestos fibers. The LEAs are required
to describe their activities in
management plans, which must be made
available to all concerned persons and
submitted to State Governars. This final
rule requires LEASs to use specially-
trained persons to conduct inspeclions
for asbestos, develop the management
plans, and design or conduct major
actions to control asbestos. Exclusions
are provided for LEAs which have
previously conducted inspections and
for LEAs subject to any state
requirement at least as stringent as the
comparable requirement in this final
rule.

DATES: In accordance with 40 CFR 23.5,
this rule shall be promulgated for
purposes of judicial review at 1 p.m.
Eastern Standard Time on November 13,
1987. This rule shall be effective on
Decemter 14, 1987. The incorporation by
reference in the rule is approved by the
Director of the Federal Register as of
December 14, 1987.

FOR FURTHER INFORMATION CONTACT:
Edward A. Klein, Director, TSCA
Assistance Office {TS-799), Office of
Toxic Substances, Environmental
Protection Agency, Rm. E-543. 401 M St,,
SW., Washington, DC 20460, Telephone:
(202-554-1404).

SUPPLEMENTARY INFORMATION:

1. Background

A. Description of the Enabling
Legislation

On October 22, 1986, President
Reagan signed into law the Asbestos
Hazard Emergency Response Act
(AHERA) which enacted, among other
provisions, Title II of the Toxic
Substances Control Act (TSCA) 15
U.S.C. sections 2641 through 2654.
Section 203 of Title II, 15 U.S.C. 2643,
requires EPA to propose rules by April
20, 1967 (180 days after enactment), and

to promulgate final rules by October 17,
1987 (360 days after enactment),
regarding: (1) The inspection of a!l
public and private schoel buildings for
ACM: (2} the identification of
circumstances requiring response
actions; {3) description of the
appropriate response actions; {4} the
implementation of response actions; (5)
the establishment of a reinspection and
periodic surveillance program for ACM;
(6) the establishment of an operations
and maintenance program for friable
ACM; (7) the preparation and
implementation of asbestos
management plans by LEAs and the
submission of the management plans to
State Governors, whe may review the
plans and approve or disapprcve them;
and {8) the transportation and disposal
of waste ACM from schools. This final
rule implements the Titlz Il requirements
to issue the section 203 rules (except for
transportation and disposal, as
discussed further below).

Section 206 of TSCA Title II, 15 U.S.C.
2646, also requires EPA to issue by April
20, 1987, a final model accreditation plan
for persons who inspect {or asbestos,
develop management plans, and design
or conduct response actions. States are
required to adopt an accreditation
program at least as stringent as the EPA
model within 180 days after the
beginning of their next legislative
session. Accreditation of laboratories
which analyze asbestos bulk samples
and asbestos air samples is also
required by TSCA Title II. The National
Bureau of Standards (NBS}, U.S.
Department of Commerce, is required to
establish the bulk sampling
accreditation program by October 17,
1987, and the air sampling accreditation
program by October 12, 1988.

States were required to notify LEAs
by October 17, 1987, regarding where to
submit management plans. LEAs must
submit those plans to their State no later
than October 12, 1988. The plans must
include the results of school building
inspections and a description of all
response actions planned, completed, or
in progress. After receiving a
management plan, States are allowed 90
days to disapprove the plan. If the plan
is disapproved, the State must provide a
written explanation of the disapproval
and the LEA must revise the plan within
30 days to conform with the State's
suggested changes. The 30-day period
can be extended to 90 days by the State.
LEAs are required to begin
implementation of their management
plans by July 9, 1989, and to complete
implementation in a timely fashion.

Transport and disposal rules under
TSCA section 203(h} have not yet been
proposed. In accordance with TSCA

section 204(f}, therefore, LEAs shall
provide for transportation and disposal
of asbestos in accordance with the most
recent version of EPA’s “Asbestos
Waste Management Guidance.”
Applicable provisions of that document
are included as Appendix D of this rule.
Regulations governing transport of
asbestos-containing waste, including
school waste already regulated by the
National Emission Standard for
Hazardous Air Pollutants (NESHAP) {40
CFR Part 61, Subpart M} under the Clean
Air Act (42 U.S.C. section 7101, el seq.},
waere promulgated by the Department of
Transportation (DOT) (49 CFR Part, 173
Subpart J). The NESHAP and DOT rules
must be fellowed, according to the
“Asbestos Waste Management
Guidance.” These rules will be sufficient
to ensure the proper loading and
unloading of vehicles and to ensure the
physical integrity of containers.

Section 203(1) requires Department of
Defense schools to carry out asbestos
identification, inspection and
management activities in a manner
comparable to the manner in which an
LEA is required to carry out such
activities. EPA interprets the language of
this section which states that such
activities shall be carried out “to the
extent feasible and consistent with the
national security” as recognition that
existing agreements with foreign
governments may make it difficult to
carry out certain provisions of this
regulation.

Since this rule has been signed by the
EPA Administrator by October 17, 1987,.
the rule has been promulgated within
the statutory time frame required by
section 203 of TSCA Title IL. In
accordance with 40 CFR 23.5, however,
solely for purposes of judicial review
deadlines under section 19 of TSCA
Title I, the rule is considered to be
promulgated at 1 p.m. eastern time, 14
days after publication in the Federal
Register. Thus, the period in which
petitions for review of this rule may be
filed under section 19 commences 14
days after publication.

B. Previous EPA Asbestos Activities

EPA has undertaken a variety of
technical assistance and regulatory
activities designed to control ACMs in
buildings and minimize inhalation of
asbestos fibers.

1. Technical Assistance Program.
Since 1979, EPA staff have assisted
schools and other building owners in
identifying and controlling ACM in their
buildings. Through a cooperative
agreement with the American
Association of Retired Persons (AARP),
EPA has hired architects, engineers, and
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other professionals to provide on-site
assistance to school officials and other
building owners. With AARP assistance,
many school officials and building
owners have effectively and safely dealt
with ACM in ways that are appropriate
for the particular situation in their
building.

In addition, EPA has published state-
of-the-art guidance to help identify and
control asbestos in buildings. EPA’s
principal asbestos guidance document,
“Guidance for Controlling Asbestos-
Containing Materials in Buildings,”
(EPA 560/5~-85-024, also known as the
“Purple Book™) was expanded and
updated in June 1985, based on
recommendations from recognized
national experts. The document
provides criteria for building owners to
use in deciding which abatement
method is most appropriate for each
particular situation.

An important EPA goal hus been to
provide training for people involved in
all aspects of the identification and
control of asbestos. EPA has established
five Asbestos Information and Training
Centers to provide information
concerning the identification and
abatement of asbestos hazards and to
train people in proper asbestos -
abatement techniques. The five centers
are located at the Georgia Institute of
Technology in Atlanta, the University of
Kansas in Kansas City, Tufts University
in Medford, Massachusetts, the
University of Illinois in Chicago, and the
University of California at Berkeley.
Courses attended by more than 8,000
building owners and managers.
maintenance personnel, school officials.
architects, consultants, and abatement
contractors have been taught at the
centers since December 1984,

Finally, because of the large number
of asbestos abatement projects and the
short-term nature of many of them, EPA
believes that contractors should be
State-certified and that States should
oversee projects to ensure that they are
properly performed. EPA has provided
models for State certification legislation
and start-up funding for the initiation of
J8 State oversight programs.

2. EPA’s regulatory program. In the
Federal Register of May 27, 1982 (47 FR
23360), EPA issued a school
identification and netification rule
(hereinafter called the 1982 Asbestos-in-
Schools Rule). This rule required school
officials by June 28, 1983, to inspect all
school buildings for friable materials,
take a minimum of three samples of
each type of friable material found,
analyze samples using polarized light
microscopy (PLM) to determine if
asbestos is present, and keep records of

the findings. (40 CFR Part 763, Subpart
F)

School district officials who found
friable ACM were required to notify
employees of the location of the
materials, post a notification form in the
primary administrative and custodial
offices and faculty common rooms,
provide maintenance and custodial
employees with a guide for reducing
asbestos exposure, and notify parent-
teacher associations or parents directly
of the inspection results.

EPA also issued a rule to protect
public employees who perform asbestos
abatement work in those States not
covered by the current asbestos
standard issued by the Occupational
Safety and Health Administration
(OSHA), U.S. Department of Labor. This
rule (40 CFR Part 763, Subpart G)
complements the OSHA asbestos
regulations that protect private sector
workers, and public employees in States
with OSHA-approved State plans, from
exposure to asbestos in occupational
settings. The rule requires specific work
practices, personal protective
equipment, environmental monitoring,
medical exams, and other provisions.
The EPA rule also includes a provision
not in the OSHA rule, i.e., notification to
EPA generally 10 days before an
asbestos abatement project is begun
when public employees are doing the
work. OSHA Issued revised regulations
regarding occupational asbestos
exposure published in the Federal
Register of June 20, 1986 (51 FR 22612).
EPA issued in the Federal Register of
February 25, 1967 (52 FR 5618), a
revision of its worker protection rule to
make it consistent with the new OSHA
regulations,

3. Recent developments. EPA issued
an Advance Notice of Proposed
Rulemaking (ANPR) on August 12, 1986
(51 FR 28914), entitled “Asbestos-
Containing Materials in Schools:

Inspection, Notification, Management

Plans and Technical Assistance.” The
purpose of this ANPR was to solicit
comments on the future direction of
EPA’s program to reduce risks from
asbestos in schools and to solicit -
information about a variety of technical
and policy issues.

Prior to enactment of TSCA Title 1I,
EPA had also initiated development of
two new guidance documents on
asbestos control. One document was
being developed to provide more
detailed guidance about assessing ACM
in buildings and selecting abatement
actions. A second document was being
developed to provide more detailed
guidance about practices and
procedures which should be included in

an operations and maintenance
program. Both documents had been
developed with the assistance of panels
of nationa! experts who convened in
Washington, DC to discuss technical
and operational issues associated with
these subjects. The work done in these
two guidance documents has been
valuable in developing provisions of this
rule.

Also, in 1986, EPA, in cooperation
with the National Institute for
Occupational Safety and Health
(NIOSH), U.S. Department of Health and
Human Services, published “A Guide to
Respiratory Protection for the Asbestos
Abatement Industry” to provide
practical guidance in the selection and
use of respiratory protection to persons
who work in asbestos abatement. The
“Guide” also provides information
relevant to other work activities, such as
maintenance or repair, where the
exposure to asbestos or the potential for
exposure exists. The “Guide” was
updated in September 1986 to include
the text of the OSHA June 1988 revision
of its asbestos standard.

C. Development of the Rule

The April 1987 proposed rule was
developed through the process of
regulatory negotiation, an alternative
progess for developing regulations in
which individuals and groups with
negotiable interests directly affected by
the rulemaking work together with EPA
in a cooperative venture to develop a
proposed rule by committee agreement.
The negotiation group was established
as a Federal Advisory Committee and
consisted of representatives of national
educational organizations, labor unions,
asbestos product manufacturers, the
environmental community, asbestos
abatement contractors, professional
associations of architects, consulting
engineers, industrial hygienists, States,
and EPA,

After an organizational meeting in
Washington. DC on January 23, 1987
{announced in the Federal Register of
January 13, 1987, 52 FR 1377), the
committee was established with 23
interests represented. Meetings were
scheduled on February 5 and 6,
February 17 and 18, March 9 and 10,
March 26 and 27, and April 1 thru 3.
During the March 10, 1987, meeting, the
plenary session of the Committee
accepted two more parties on the
committee, one taking a seat
representing State attorneys general, the
other (representing big city schools)
sharing a seat with a previously seated
member representing big city schools.
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Members of Negotiating Committee

The members of the negotiating
committee and their interest represented
are as follows:

1. Allen Abend, Council of Chief State
School Officers.

2. Bill Borwegen, Service Employees
International Union/Jordan Barab,
American Federation ot State, County,
and Municipal Employees (school
service employees).

3. Dr. William Brown, Baltimore City
Schools/Michael Young, New York City
Law Department (big city schools).

4. Brian Christopher, Committee on
Occupational Safety and Health.

5. Donaid Elisburg, Laborers’
International Union and Laborers-AGC
Education and Training Fund.

6. Kellen Flannery, Council for
American Private Education.

7. Steve Hays, asbestos abatement
engineer,

8. Jesse Hill, manufacturers of
asbestos pipe and block insulation
products.

9. Edward Kealy, National School
Boards Association.

10. Lloyd A. Keiley. Jr., Superintendent
of Schools Rutland S.W. Vermont,
Supervisory Union (rural schools).

11. William Lewis, Manufacturers of
asbestos surfacing products.

12, Lynn MacDonald, Sheet Metal
Workers International Association.

13. Claudia Mansfield, American
Association of School Administrators.

14. Roger Morse, American Institute of
Architects.

15. David Ouimette, Colorado
Department of Health (States with
developing asbestos programs).

16. Joel Packer, National Education
Association.

17. Robert Percival, Environmental
Defense Fund.

18. Miriam Rosenberg. National PTA.

19. Paul Schur, Connecticut
Department of Health/Dr. Donald
Anderson, lllinois Department of Public
Health (States with implemented
asbestos programs).

20. Robert Sheriff, American Industrial
Hygienists Association.

21. David Spinazzolo, Association of
Wall and Ceiling Industries (asbestos
abatement contractors).

22. Susan Vogt, U.S. EP.A.

23. John Welch, Safe Buildings
Alliance (former manufacturers of
asbestos products)}.

24. Margaret Zaleski, Naticnal
Association of State Attorneys General.

Facilitation Team and Executive

Secretary .

Owen Olpin, Consultant to EPA

Eileen B. Hoffman, Federal Mediation &
Conciliation Services

Kathy Tyson, U.S. E.P.A. (Executive
Secretary)

Leah Haygood, The Conservation
Foundation

Dan Dozier, Federal Mediation &
Conciliation Services

John Wagner, Federal Mediation &
Conciliation Services

The committee met in plenary
sessions as well as in four work groups.
Each work group focused on a cluster of
related issues and reporied to the
plenary on options and
recommendations. The plenary retained
all decision-making power of the
committee and often gave guidance to
work groups. Generally, for each day of
a plenary session, work groups
convened the day before to prepare
reports for the plenary. Neutral
facilitators were present at all work
group and plenary meetings to assist the
negotiations in moving forward.

At the end of the 2-month negctiating
process on April 3, 1987, and after
extensive efforts, the committee was in
general agreement on the vast majority
of issues before it for the purposes of the
proposal. Agreement to solicit further
comment about alternatives was often
important in developing provisions to be
included as proposals. At the close of
the negotiations, some items remained
at issue and were not subject to
universal agreement. These consisted of
the following: definitions and response
actions for damaged and significantly
damaged thermal system insulation
ACM (relates to being deemed
nonfriable in the inspection section} and
damaged and significantly damaged
friable surfacing and miscellaneous
ACM. Also, the definition of asbestos
debris and the nature of cleaning
practices (initial and routine) for {riable
ACBM or damaged or significantly
damaged thermal insulation under the
operations and maintenance section
were still at issue. While extending
negotiations beyond April 3, 1887, may
well have enabled the committee to
resolve these issues, the Congressional
April 20, 1987, deadline for issuing a
proposed rule precluded this possibility.
Although Federal Register practices
precluded the Agency from highlighting
these issues in the text of the proposed
rule, the public docket contains a copy
of the proposed rule which clearly
identifies the sections which contain
these unresolved issues.

On April 3, 1987, the facilitators
prepared, for members’ signatures,
statements supporting the use of the
agreed-on portions of the regulatory
language as a basis for a Notice of
Proposed Rulemaking. Members
representing 20 of the 24 interests seated

on the committee signed these
statements. Members representing 4 of
the interests seated on the committee
did not sign the statements, due to the
status of the unresolved issues
described above. Mr. Paul Schur, a
corepresentative of states with an
implemented asbestos program (an
interest that did not sign), signed in an
individual capacity. All committee
members, signatories and non-
signatories alike, retained for
themselves and for their constituencies
all rights which bear on the rulemaking.
including the right to comment fully
during the public comment period.

Notably, signatories supporting the
agreed-on regulatory language as a bas:s
for a Notice of Proposed Rulemaking did
so in considering that language as a
whole. The proposed rule's agreed-on
language was not necessarily ideal from
any one party's perspective.

On April 17, 1987, the EPA
Administrator signed the proposed rule
developed through the negotiated
rulemaking process. The proposed rule
and the final Model Accreditation Plan
were published in the Federal Register
of April 30, 1987. EPA’s decision to use
the results of the negotiated rulemaking
process as a basis for a proposed rule
was explained in the April 30 documert
(52 FR 15833).

The 60-day public comment period
ended on June 29. During this time
period, EPA staff conducted 10 Regicnal
briefings on the proposed rule for State
officials and a number of additional
briefings for interested parties. These
parties included school administrators.
school board officials and building
owners. Al the conclusion of the public
comment period, the Agency had
received over 170 comments on the
proposed rule.

Several comments received by EPA
requested the Agency to hold a public
hearing on the proposed rule. As a result
of these comments, EPA conducted
public hearings on August 25 and 26.
Over 25 individuals representing a
variety of groups testified before EPA.
The testimony and transcript from the
public hearing were included in the
rulemaking's docket.

D. Basis for EPA’s Decision

After consideration of the proposed
rule and all the evidence in the
rulemaking record, including public
comments on the proposed rule, EPA
has decided to promulgate a final rule
which is like the proposal in most
respects. A relatively small number of
changes have been made from the
proposal to reflect public comments. In a
number of cases EPA decided not to
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make changes suggested by public
comments. The Agency discusses its
response either in this preamble or
elsewhere in the rulemaking docket.

EPA has determined that the
regulations being announced in this
edition of the Federal Register use the
least burdensome methods which
protect human health and the
environment. This determination is
supported by the discussion in this
preamble and the entire rulemaking
record. EPA adopts as the reasoning
supporting its final rule the same basic
reasoning in the preamble to the
proposed rule (52 FR 15833). The
provisions of this rule represent a
reasonable way to carry out the
statutory responsibilities of TSCA Title
i

EPA'’s analysis of risk placed in the
rulemaking record when the proposed
“rule was issued shows that asbestos in
schools could present a risk of concern
and that the measures required by this
rule are necessary to protect public
health and the environment. EPA, as
discussed later in this preamble,
continues to rely on that risk analysis
for support of the final rule. While there
may be a wide divergence of opinion as
to the actual health effects from
asbestos exposure in schools, EPA
believes there is little doubt that the
decisionmaking process established by
this rule needs to be implemented. This
process is based on the responsibility of
local officials, with input from the local
community and with assistance from
specially-trained experts, to develop
management plans to implement
appropriate measures that will abate the
risk of asbestos in particular schools
depending upon local circumstances.
This decisionmaking process ensures
that the costs associated with this rule
will be reasonable while protecting
health and the environment. EPA has
revised its costs somewhat from the
analysis in its proposal, but has not
changed its decision that these v.osts are
reasonable. The detailed revisions to the
Agency's costs analysis are discussed
later in this preamble and in the
rulemaking record. All public and
private schools will experience the cost
of a building walkthrough and visual
inspecting. which EPA has determined
will not exceed a few hundred doilars
per school. Many schools, tinding no
asbestos, will experience no further
costs. Most of the remaining schools
that find ACM are expected to
implement operations and maintenance
programs along with training, periedic
surveillance and reinspection. EPA has
in fact revised downward the cost of the
typical schoul asbestos program. It is

expected that this cost will be about
$5,530 per school year, a cost that is
clearly minimal if there is a possibility
that adverse health effects may be
avoided. EPA also notes that some
portion of the cost of the typical school
program will not involve expenditures
by the schools but are so-called
“opportunity costs.” These are costs
assigned to the time spent by school
employees in carrying out the activities
required by the regulation. While these
are real costs of the program, EPA
expects that many schools will be able
to conduct the. typical school program
through use of existing employees. Thus.
the costs of the program will appear to
the individual school officials and local
communities to be somewhat less than
EPA'’s economic analysis shows.

The decisionmaking process,
summarized above and discussed in
detail elsewhere in the preamble and
rulemaking record, will ensure the
reasonableness of other more extensive
response actions for particular schools.

II. Provisions of the Final Rule
A. Introduction

This unit describes the various
provisions of the final rule. The changes
to the proposed rule made by the
Agency based on comments received
during the comment period are noted.
Following a discussion of applicable
regwlatory defisitions in Unit B and
general responsikilities in Unit C.,
inspections and reinspections. sampling
and analysis, and assessiment cf
miterials are discussed in Units D.. E,..
and F., respectively. In Unit G., the
major elements of the management plan,
availability of the plan, and review of
the plun by Governors are discussed.

Uunit H. describes requirements for
response actions to be taken by [ EAs
under circumstances described in that
section. Unit I, explains requirements for
trzining and periodic surveillance. and

. Unit J. explains air sampling

requirements for determining when a
response action has becn completed.

Unit K. discusses requirements to use
accredited persons to inspeci buildings
for asbestcs, develop management
plans, and design or conduct response
actinns. Requirements to protect
ahatement workers. custodial and
ma.ntenance staff, and building
occupants are explained in Unit L.,

Waivers for all or part of a State
asbestos program arc described in Unil
M., including informaiicn required in the
waiver request and the process for
granting or denying such waivers.
Requirements for recordkeeping and
enforcement provisions are described in
Linits N.and O respectively

B. Definitions

Several important definitions
(8 763.83) are discussed below.

“Asbestos-containing building
material (ACBM)" encompasses
surfacing ACM, thermal system
insulation ACM, and miscellaneous
ACM in or on interior parts of the school
building. These include specified
exterior portions of school buildings
that, for the purposes of this rule, may
fairly be considered interior parts. EPA
focused upon interior building materials
because, in the Agency's experience.
such materials represent a very large
percentage of ACM in schools and
appear to pose the greatest hazards to
occupants.

The definition of “school building.” in
the rule however, makes it clear that
exterior hallways connecting buildings,
porticos, and mechanical systsin
insulation are considered to b2 in a
building and are subject to jurisdiction
under TSCA Title II. The Agency
believes that these exterior areas, by
virtue of the accessilility of the ACM
found there, warrant inciusion under the
rule. Often, these exterior areas are
connected to interior areas and could be
considered to be a single homogeneous
area in terms of a removal project
design.

“Ashestos debris™ is defined as pleces
o1 ACIIM that can he identified by enlor,
texaire, or commposition. The defipition
aleo inclodes dust, if the dust is
determined by the accredited inspector
to be ashestos-containizg. The Agency
included dust in the definition based on
public comments.

“Damaged or significunily damaged
thernal system insulation ACNI™ is
defined as ACM on pipes, boilers, and
other similur components and
equipment where the insulation has lost
its structural integrily or iis covering in
whole or in part, is crushed, water-
stained, gouged, punctured, miesing or
not intact such that it is not able to
centain fibers. Damage may further be
illustrited by occasional punctures,
guuges, or cther signs of phyzical injury
to ACM: cccasional water dumage on
the protective coverings/iackets; or
exposed ACM ends or joints. Azbestos
debric originating from adjacent ACBM
inay aiso indicate damayge. This
definition allows thal, even thaugh the
insulation is marred, scratched cr
otherwise marked, it maev not be, in the
judgmert of the accredited expert.
damuged 50 as to release fibers. This
defin tion varies from the praposed
rule's lunguage by praviding more
specilic guidance on the phy«=ical
rharacteristics that may eoastute
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damage. An accredited inspector shall
classify this material based upon a
determination of damage or significant
damage (§§ 763.85 and 763.88) and an
accredited management planner shall
recommend in writing appropriate
response actions (§ 763.93).

"Damaged friable surfacing ACM” is
defined as ACM which has deteriorated
or sustained physical injury such that
the cohesion of the material or its
adhesion to the substrate is inadequate,
or which, for any other reason, lacks
fiber coiiesion or adhesion qualities.
Such damage or deterioration may be
illustrated by the separation of ACM
into layers; separating of ACM from the
subsatrate; flaking, blistering, or
crumbling of the ACM surface; water
damage; or significant or repeated water
stains, scrapes, gouges, mars, or other
signs of physical injury on the ACM.
Asbestos debris originating from
adjacent ACBM may also indicate
damage. The definition allows that such
surfacing material may show signs of
water damage or physical injury
without, in the judgment of the
accredited expert, always demonstrating
a lack of fiber cohesion or adhesion.
This definition varies from the proposed
rule's language by providing more
specific guidance on the physical
characteristics that may constitute
damage. Accredited experts will classify
material based upon a determination of
damage and recommend appropriate
response actions (§§ 763.85, 763.83, and
763.93).

"Misceilaneous ACM” includes a
wide variety of materials in buildings,
such as vinyl flooring, fire-resistant

gaskets and seals, and asbestos cement. -

Damage to these materials is defined by
the same cohesion and adhesion (if
appropriate) properties as surfacing
materials. The Agency believes this
definition is sufficiently general to
provide a reasonable approach to
assessing damage to so wide a range of
materiais.

“Significantly damaged friable
surfacing ACM"” is defined as material
in a functional space where the damage
is extensive and severe. (The definition
of significantly damaged friable
miscellanecus ACM closely parallels the
definition for significantly damaged
surfacing ACM.] Again, this
determination of significant damage will
be made by accredited experts
(8% 763.85, 763.88, and 763.93).

This definition .s a function of two
major factors. The first factor deals with
extent, or scope, of damage across a
functional space. The Agency, in draft
guidance, suggested that damage evenly
distributed across one-tenth of a
functional space or localized over one-

quarter represented significant damage
(See Seventh Draft Report, "Guidance
for Assessing and Managing Exposure to
Asbestos in Buildings,” November 7,
1986, p. 9). This represents a level of
damage which a panel of experts,
convened by the Agency, believed was
generally, although perhaps not always,
unreasonable to repair or restore.

The second factor involves the degree
or severity of the damage itself. A major
delamination of asbestos material, for
instance, constitutes damage which is
more severe than slight marks or mars.
ACM, in the accredited expert's
judgment, may be so severely damaged
that there is no feasible means of
restoring it to an undamaged condition.

Material has potential for significant
damage as opposed to only potential for
damage if it is subject to major or
continuing disturbance, due to factors
such as accessibility (i.e., subject to
disturbance by school building
occupants or workers in the course of
the normal activities), or, under certain
circumstances, vibration or air erosion.
For example, material within reach of
students above an entrance is clearly
accessible. Thermal system insulation
running along the base of a wall in a
boiler room is also accessible. Material
on the ceiling of a school auditorium,
beyond the reach of students, is not.
ACM on a high school gymnasium
ceiling, which might be reached with
basketballs or other objects, is subject
to either classification, although an LEA
might be well advised in this instance to
implement a preventive measure to
avoid disturbance.

EPA believes a.wide range of
“preventive measures” exist. One
example is the installation of a stop to
prevent a door from striking (and
damaging) thermal system insulation
ACM behind it. Another might involve
restricting access of a corridor with
surfacing ACM on a low ceiling, where
students continually marred and
vandalized the material. The probiem of
high school students hitting the gym
ceiling with basketballs may be
eliminated by a policy prohibiting such
activities, if it can be effectively
implemented. LEAs, in consultation with
maintenance staff and, if desired,
accredited experts, will identify a
variety of creative and effective means
of eliminating potential damage or
significant damage to ACM.

If, however, such preventive measures
cannot be effectively implemented,
other response actions, including
removal, will be required. The Act is
clear that EPA, as part of its rulemaking,
direct LEAs to mitigate those
circumstances which invelve potential
for significant damage.

Based on public comments, the
Agency added the terms “air erasion”
and “vibration" to increase the
specificity of the “potential significant
damage" definition in the rule.

The “enclosure” definition requiring
an airtight, impermeable, permanent
barrier around ACBM to prevent the
release of asbestos fibers into the air
does not contemplate a vacuum-sealed
area which is impossible to access.
Instead, this definition, based on the
National Institute of Building Sciences’
{NIBS') “Model Guide Specifications,
Asbestos Abatement in Buildings,” July
18, 1986, is associated with precise
engineering specifications, found in
section 09251 and elsewhere in the
NIBS' Model Guide, to construct
enclosures sufficient to prevent fiber
release. Also, this term, from the
standpoint of permanence, is not
intended to apply to mini-enclosures
described in the EPA worker protection
rule or Appendix B of the regulation, as
these enclosures are used temporarily
for repair or abatement activities.

“Functional space” is a term of art
used by the accredited expert to
appropriately characterize an area as
containing "'significantly damaged
friable surfacing ACM" or “significantly
damaged friable miscellanecus ACM."
The “functional space” may be a room,
group of rooms, or a homogeneous area.
as determined appropriate by the
accredited expert. Note that the
functional space includes the area
above a dropped ceiling as well as crawl
spaces.

C. LEA General Responsibilities

The final rule requires LEAs to
designate a person to carry out certain
duties and ensure that such person
receives training adequate to perform
the duties.

Section 763.84 requires LEAs to ensure
that: (1) Inspections, reinspections,
periodic surveillance and response
action activities are carried out in
accordance with the final rule; {2)
custodial and maintenance empioyees
are properly trained as required by this
final rule; (3) workers and building
occupants are informed annually about
inspections, response actions, and post-
response action aclivities including
reinspections and periodic surveillance;

'(4) short-term workers (e.g., telephone

repair workers) who may come in
contact with asbestos in a school are
provided information about locations of
asbeslos-containing building material
(ACBM); {5) warning labels are posted
as required by this rinal rule; and {6)
management plans are available for
review and that parent, teacher, and
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employee organizations are notified of
the availability of the plan.

Lastly, LEAs shall consider whether
any conflict of interest may arise from
the interrelationship among accredited
personnel (e.g., the management planner
and abatement contractor) used by the
LEAs and whether that should influence
the LEA's selection of accredited
personnel. EPA added this provision
after reviewing public comments.

D. Inspections and Reinspections

1. Inspections. Section 763.85 requires
LEAs to have an accredited inspector
visually inspect all areas of each school
building to identify locations of all
friable and nonfriable suspected ACBM,
determine friability by touching, and
either sample the suspected ACBM or
assume that suspected materials contain
asbestos. The inspector must then
develop an inventory of areas where
samples are taken or material is
assumed to contain asbestos. Finally,
the accredited inspector is required to
assess the physical condition of friable
known or assumed ACBM as required
under § 763.88.

2. Exclusions. Section 763.99 defines
conditions that would exclude an LEA
from all or part of the initial inspection.
The accredited inspector is a key
element in the exclusion process. For all
inspection exclusions, areas previously
identified as having friable ACM or
nonfriable ACM that has become friable
have to be assessed as required under
§ 763.88. All information regarding
inspection exclusions shall be placed in
the management plan. .

Five types of exclusions for LEAs are
provided in the final rule. First, LEAs do
not need to have an initial inspection
conducted in specific areas of a school
where ACBM has already been
identified. Second, if previous sampling
of a specific area of the school indicated
that no ACM was present, and the
sampling was done in substantial
compiiance with the final rule, the LEA
does not have to perform an initial
inspection of that area. Third, LEAs do
not have to inspect specific areas of
schools where records indicate that all
ACM was removed. Fourth, LEAs can
receive an inspection exclusion for
schools built after October 12, 1988 (the
date when management plans are to be
submitted to Governors), if no ACBM
was specified for use in the school. Fifth,
States that receive a waiver from the
inspection requirements of the rule can
grant exclusions to schools that had
performed inspections in substantial
compliance with the rule.

3. Reinspections. Section 763.85(b)
requires LEAs to have accredited
inspectors conduct reinspections at least

once every 3 years. The inspector must
reinspect all known or assumed ACBM
and shall determine by touching
whether nonfriable material has become
friable since the last inspection. The
inspector may sample any newly friable
materials or continue to assume the
material to be ACM. The inspector shall
record changes in the material's
conditions, sample locations, and the
inspection date for inclusion in the
management plan. In addition, the
inspector must assess newly friable
known or assumed ACBM, reassess the
condition of friable known or assumed
ACBM, and include assessment and
reassessment information in the
management plan.

Section 763.85(c) states that thermal
system insulation that has retained its
structural integrity and that has an
undamaged protective jacket or wrap is
treated as nonfriable. Based on public
comments, EPA changed the wording in
this section from *“deemed" nonfriable to
“treated as" nonfriable.

E. Sampling and Analysis

1. Sampling. Section 763.86 permits
the LEA to assume that suspected
ACBM is ACM. If the LEA does not
assume suspected ACBM to be ACM,
the LEA shall use an accredited
inspector to collect bulk samples for
analysis.

EPA expects that a school is likely to
sample only friable suspected ACBM.
For nonfriable suspected ACBM, EPA
anticipates most schools will assume
this material contains asbestos.
However, the final rule does not
preclude a school from sampling all of
its suspected ACBM, both friable and
nonfriable. Sampling of friable surfacing
materials should follow the guidance
provided in the EPA publication
“Simplified Sampling Scheme for Friable
Surfacing Materials" (EPA 560/5-85~
030a). To determine whether an area of
surfacing material contains asbestos,
sufficient samples shall be taken in a
statistically random manner to provide
data representative of each
homogeneous area being sampled.

In most cases, sampling of thermal
system insulation requires an accredited
ingpector to take at least three randomly
distributed samples per homogeneous
area. The final rule includes three
exceptions to this requirement for
sampling of thermal system insulation.
First, an accredited inspector can
determine through visual inspection that
the material is non-ACM [e.g.,
fiberglass). Second, only one sample is
required for patched homogeneous areas
of thermal system insulation. Third, an
accredited inspector needs to collect an
appropriate number of samples to
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determine whether cement or plaster
tees are ACM.

For friable miscellaneous material or
nonfriable suspected ACBM, an
accredited inspector must collect bulk
samples in an appropriate manner.

2. Analysis. Section 763.87 requires
analysis of bulk samples by laboratories
accredited by NBS. In the period before
NBS has developed its accreditation
program, laboratories which have
received interim accreditation from EPA
may be used to analyze samples. The
interim program is explained in a notice
in the Federal Register (52 FR 33470,
September 3, 1987). After receiving the
sample results, the LEA must consider
an area to contain asbestos if asbestos
is present in any sample in a
concentration greater than 1 percent.
Compositing of samples (mixing several
samples together) is prohibited.

The 1982 EPA rule “Asbestos in
Schools: Identification and
Notification”, 40 CFR 763, Subpart F,
required analysis of bulk asbestos
samples by PLM and provides a protocol
for analysis in its Appendix A to
Subpart F. EPA requires use of the sume
PLM method for this final rule. As it
develops the accreditation process for
laboratories performing analysis of butk
samples, NBS will consider whether to
change the PIM protocol. If NBS
recommends changes, EPA will amend
this rule accordingly.

F. Assessment

Section 76:.98 outlines a general
assessment procedure to be conducted
by an accredited inspector during each
inspection or reinspection. The
accredited inspector is required to
classify ACBM and suspected ACBM
assumed to be ACM in the school
building into broad categories
appropriate for response actions. In
addition, after reviewing public
comments, the Agency decided to
require the inspector to give reasons in
the written assessment supporting his
classification decisions. Assessment
may include a variety of considerations,
including the location and amount of
material, its condition, accessibility,
potential for disturbance, known or
suspected causes of damage, or
preventive measures which might
eliminate the reasonable likelihood of
datnage. The LEA is directed to select
an accredited management plan
developer who, after a review of the
results of the ipspection and the
assessment, shall recommend in writing
appropriate response actions.
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G. Management Plens

Section 763.93 requires LEAs to
develop an asbestos management plan
for each scheol under its administrative
control or direction. The plan must be
developed by an accredited asbestos
management planner. Some of the major
components required in the plan include:
A description of inspections and
response actions; an assurance that
accredited persons were used to
conduct inspections, develop
management plans, and design or
conduct response actions; and a plan for
reinspection, periodic surveillance, and
operations and maintenance.

Each LEA is required to maintain a
copy of the management plan in its
administrative office, and each school is
required to maintain a copy of the
school's management plan in the
school's administrative office. These
plans are to be made available for
inspection by the public without cost or
restriction. LEAs must notify in writing,
parent, teacher, and employee
organizations of the availability of
management plans upon submission of
the plan to the State and at least once
each school year. The requirement for
written notification was added after the
Agency reviewed comments from the
pubiic. In addition, based on public
comments received on the proposed
rule, the Agency has included-in the
final rule a requirement that in the
absence of any such organizations, the
LEA shall provide written notice to that
group (e.g., parents) of the availability of
the management plan.

Section 763.93 requires LEAs to
submit their management plans to their
States on or before October 12, 1988.
Each LEA must begin implementation of
its management plan on or before July 9,
1989, and complete implementation of
the plan in a timely fashion.

H. Response Actions

The final rule identifies five major
response actions—in § 763.91 operations
and maintenance (O&M) and in § 763.90,
repair, encapsulation, enclosure and
removal—and describes appropriate
conditions under which they may be
selected by the LEA. The final rule also
identifies the steps which shall be taken
to properly conduct and complete the
response actions.

The LEA is required to select and
implement in a timely manner the
appropriate response action. The
response action selected shall be
sufficient to protect human health and
the environment. From among the
response actions that protect human
health and the environment. the LEA

may select the response action that is
least burdensome.

LEAs are required to use accredited
persons to design or conduct response
actions. Section 763.90 specifically
provides that nothing in the rule shall be
construed to prohihit the removal of
ACBM from a schoo! building at any
time, should removal be the preferred
response action of the LEA.

Different response actions are
required for each of the five major
categories of damaged or potentially
damaged ACBM. These categories are:

1. Damaged or significantly damaged
thermal system insulation ACM.

2. Damaged friable surfacing or
miscellaneous ACM.

3. Significantly damaged friable
surfacing or miscellaneous ACM.

4, Friable surfacing or miscellaneous
ACM, and thermal system insulation
ACM which has potentiai for significant
damage; and

5. Friable surfacing or miscellaneous
ACM, thermal system insulation ACM
which has potential for damage.

In each of the categories above,
procedures for appropriately controlling
or abating the hazards posed by the
ACBM are set forth. For damaged or
significantly damaged thermal system
insulation, the LEA must at least repair
the damaged area. If it is not feasible,
due to technological factors, to repair
the damaged material, it must be
removed. Further, the LEA must
maintain all thermai system insulation
in an intact state and undamaged
condition. If damaged friable surfacing
or miscellaneous ACM is present, the
LEA shall encapsulzte, enclcse, remove,
or repair the damaged area. After
selecting the appropriate response
actions that protect human health and
the environment, the LEA may consider
local circumstances, including
occupancy and use patterns within the
school building, and economic concerns,
such as short- and long-term costs.
When friable surfacing or misceilaneous
ACBM is significantly damaged, the LEA
must immediately isolate the functional
space and then must remove the
material in the functional space, unless
enclosure or encapsulation would be
sufficient to contain fibers.

Response actions for ACBM with
potential for damage and potential for
significant damage emphasize O&M and
preventive measures to eliminate the
reasonable likelihood that damage will
occur. When potential damage is
possible, the LEA must at least
implement an O&M program. If there is
potential for significant damage and
preventive measures cannot be
effectively implemented, response

actions other than O&M or area
isolation may be required.

Section 763.91 requires the LEA to
implement an operations, maintenance
and repair {O&M) program for any
school building in which friable ACBM
is present or assumed to be present in
the building. Any material identified as
nonfriable ACBM or nonfriable assumed
ACBM which is rendered or is about to
be rendered friable as a result of
activities performed in the school
building shall be trrated as friable. For
example, if nonfriable ACBM wailboard
was about to be sanded, operations and
maintenance procedures would be
required. The O&M program, which must
be dccumented in the LEA management
plan, consists of worker protection
(summarized in Unit [1.K.}, cleaning,
operations and maintenance activities
(alse in Unit 11.K.}, and fiber release
episodes.

An initial cleaning is required. which
empiloys wet methods and is conducted
at least once after completion of the
inspection and before the initiation of a
response action other than an O&M
activity. In addition, the rule also
requires that an accredited management
planner make a written recommendation
to the LEA regarding whether additional
cleaning is needed. The
recommendation on additional cleaning
was added to the rule based on public
comments.

The final rule requires that O&M
activities (other than small-scale, short-
duration activities) which disturb
asbestos shall be designed and
conducted by persons accredited to do
such work. (A discussion of what
constitutes small-scale, short-duration
projects is given in Appendix B to
Subpart E.) Finally, procedures are
provided for responding to fiber release
episodes—the uncontrolled or
unintentional disturbance of ACBM. For
minor episodes (i.e., those involving 3
square or lincar feet or less of ACBM),
basic cleaning and containment
practices for O&M staif are listed. For
larger amounts, accredited personnel
are required to respond.

I. Training and Periodic Surveillance

The LEA shall ensure that all
members of its maintenance and
custodial staff raceive at least 2 hours of
awareness training. The LEA must also
ensure that staff who conduct any
activities which will disturb ACBM
receive an additional 14 hours of
training. Specific topics to be covered in
the 2-hour and 14-hour training courses
are listed in § 763.92(a).

Section 763.92(b) requires periodic
surveillance to be performed at least



Federal Register / Vol. 52, No. 210 / Friday, October 30, 1987 / Rules and Regula.ions

41833

once every 6 months. The LEA may use
unaccredited personnel such as
custodians or maintenance workers to
conduct surveillance activities. Periodic
surveillance requires checking known or
assumed ACBM to determine if the
ACBM's physical condition has changed
since the last inspection or surveillance.
The date of the surveillance and any
changes in the condition of the ACEM
must be added to the management plan.

J. Completion of Response Actions

After performing a thorough visual
inspection, air testing is used to
determine if a response action has been
completed (§ 763.90(i)). Clearance air
. monitoring will not be required for
small-scale, short-duration projects.
Phase Contrast Microscopy (PCM) is
allowed for response actions involving
260 linear or 160 square feet or less, the

amounts used to trigger removal
requirements under EPA’'s NESHAP (40
CFR Part 61, Subpart M).

Section 763.90 requires the use of
transmission electron microscopy (TEM)
for most removal, enclosure, and
encapsulation response actions.

.Laboratories are to be accredited by the
National Bureau of Standards (NBS).
Until NBS develops its program, LEAs
shall use laboratories that use the
interim protocol described in Appendix
A to this Subpart E. EPA continues to
believe that TEM is the methed of
choice for air sample analysis because,
unlike PCM, TEM analysis can
distinguish asbestos from other fibers
and detect the small thin fibers found at
abatement sites. Therefore the use of
TEM will significantly improve the
adequacy of cleanup and is
recommended over PCM when
available. However, due to limited
availability of microscopes for air
sample analysis and the cost and time
associated with TEM analysis, the final
rule allows a phase-in period for the
TEM requirement. For 2 years after the
rule becomes effective, LEAs may
choose to use PCM for response actions
cumprising 3,000 square or 1,000 linear
feet or less. For 1 year after this, LEAs
may use PCM for clearance of projects
of 1,500 square or 500 lingar feet or less.
LEAs retain full discretion to require use
of TEM at any time for any project.

The criterion for determining whether
a response action is complete when
using PCM will require multiple samples
(minimum of five) with clearance
allowed only if all of the individual
samples are below the limit of reliable
quantitation of the PCM method (0.01
fibers/cm?). The rule requires persons to
use the NIOSH 7400 method for PCM
clearance.

The rule has a three-step process for
using TEM to determine successful
completion of a removal response
action. The first step is a careful visual
inspection, as mentioned above. The
two steps that follow involve a
sequential evaluation of the five
samples taken inside the worksite and
five samples taken outside the worksite.
Both sets of samples must be taken at
the same time to ensure that
atmospheric conditions are the same
and that the comparisons are valid. The
inside samples are analyzed first. If the
average concentration of the inside
samples does not exceed the filter
background contamination level
(discussed in detail in Appendix A to
Subpart E), then the removal is
considered complete.

Step three is taken if the average
concentration of the samples taken
inside the worksite are greater than the
filter background contamination level. In
this case, an encapsulation, enclosure,
or removal response action is
considered complete when the average
of five samples taken inside the
worksite is not significantly larger than
the average of five samples taken
outside the worksite, A statistical
comparison using the Z-Test must be
used to determine whether the two
averages are significantly different. (A
discussion on how to compare measured
levels of airborne asbestos with the Z-
Test is given in Appendix A to Subpart
E.) If the concentrations are not
significantly ditferent, then the response
action is considered complete. If the
inside average concentration is
significantly higher, recleaning is
required and new air samples must be
collected and evaluated after the
worksite has been cleaned and
reinspected.

K. Use of Accredited Persons

Section 206 of Title II of TSCA
requires accreditation of persons who:

1. Inspect for ACM in school
buildings.

2. Prepare management plans for such
schools.

3. Design or conduct response actions
with respect to friable ACM in such
schools (other than O&M activities).

Section 206 of Title II of TSCA
required EPA to develop a Model
Contractor Accreditation Plan by April
20, 1987. The Agency met this deadline
and the mode! plan was published in the
Federal Register of April 30, 1987 (52 FR
15875). The plan appears as Appendix C
to Subpart E. A notice listing EPA
approved courses appears elsewhere in
this issue of the Federal Register.

Persons can receive accreditation
from a State that has instituted an

accreditation program at least as
stringent as the requirements of the
Mcdel Plan. In addition, persons in
States that have not yet developed
programs at least as stringent as the
Model Plaa can receive accreditation by
passing an EPA-approved training
course and exam that are consistent
with the Model Plan. The Model Plan
requires persons seeking accreditation
to take an initial course, pass an
examination, and participate in
continuing education.

L. Worker and Occupant Protection

Worker protection requirements for
removal, encapsulation and/or
enclosure response actions are already
in effect under the EPA worker
protection rule (40 CFR Part 763, Subpart
G); and the OSHA construction
standard (29 CFR 1926.58). EPA’s
NESHAP standard. although designed to
protect outdoor air, also provides
incidental protection to workers.

Essentially, under § 763.91, the
regulation extends coverage of EPA's
worker protection rule at 40 CFR 763.121
to maintenance and custodial persoanel
in achools who perform O&M activities
but are not covered by OSHA's
construction standard or an asbestos
regulation under an OSHA approved
State plan. The EPA worker protection
rule itself extended the same protections
as the OSHA construction standard to
asbestos abatement workers who are
employees of State and local
governments and who are not otherwise
covered by OSHA regulation or OSHA
approved Siate plans. This final rule
further extends these standards to O&M
workers who are LEA employees. These
regulations basically establish a
Permissible Exposure Limit {PEL) of 0.2
fibers per cubic centimeter {f/cm3) over
an 8-hour period for abatement project
workers expuosed to airborne asbestus
and an action level of 0.1 f/cm3 which
triggers a variety of worker protection
practices. These practices inciude air
monitoring, regulated work areas,
engineering and work practice contro's.
respiratory protection and protective
clothing. hygiene facilities and practices.
worker training, medical surveillance,
and recordkeeping requirements.

As an alternative, however, OSHA's
standard allows employers to institute
the provisions of its Appendix G in the
case of small-scale, short-duration
projects rather than comply with the full
worker protection standard. Appendix B
to Subpart E is an adaptation of OSHA's
Appendix G and, thus, allows more
flexibility in dealing with minor (small-
scale, short-duration) projects.
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None of the requirements of the
OSHA standard or the EPA worker
protection rule would apply if asbestos
concentrations are below the action
level (0.1 {/cm?). There are, however,
fairly stringent requirements established
by OSHA and adopted by EPA for
purposes of this rule to show that levels
are below this action level for any
activity, including small-scale, short-
duration projects. These requirements
are discussed in the following
paragraphs.

Employers who have a workplace or
work operation covered by the EPA
worker protection rule must perform
initial monitoring to determine the
airborne concentrations of asbestos to
which employees may be exposed. If
employers can demonstrate that
employee exposures are below the
action level (0.1 f/cm3) by means of
objective data, then initial monitoring is
not required. If initial monitoring
indicates that employee exposures are
below the PEL, then periodic monitoring
is not required.

The exemption from monitoring in
§ 763.121{){2)(iii) of the worker
protection rule for employers who have
historical monitoring data is included in
recognition of the fact that many
empioyers have conducted or are
currently conducting exposure
monitoring. This exemption would
prevent these employers from having to
repeat monitoring activity for O&M
activities that are substantially similar
to previous jobs for which monitoring
was conducted.

However, for purposes of this rule,
EPA requires that such monitoring data
must have been obtained from projects
conducted by the employer that meet
the following conditicns:

1. The data upon which judgments are
based are scientifically sound and
coliected using methods that are
sufficiently accurate and precise.

2. The processes and work practices
in use when the historical data were
obtained are essentially the same as
those to be used during the job for which
initial monitoring will not be performed.

3. The characteristics of the ACM
being handled when the historical data
were obtained are the same as those on
the job for which initial monitoring will
not be performed.

4. Environmental conditions prevailing
when the historical data were obtained
are the same as for the job for which
initial monitoring will not be performed.

When OSHA issued the final asbestos
standard on June 20, 1985 {51 FR 22664),
it published data {rom routine facility
maintenance which “demonstrates a
potential for exposure of maintenance
personnel to concentrations exceeding

0.5 f/cm? (fibers per cubic centimeter).”
OSHA further stated:

With the exception of wet handling, which
is feasible in only very limited situations due
to problems such as electrical wiring, and the
use of HEPA vacuums for the clean-up of any
debris generated during maintenance
activities, OSHA believes ihat there do not
appear to be any feasible engineering
controls or work practices available to
reduce these potential exposure to levels
below the 0.2 {/cm3 PEL and that respirators
will be required to comply with the 0.2 f/cm 3
PEL.

LEAsS are required, under the
provisions of § 763.91 of this rule. to
ascertain, through monitoring
procedures or historic monitoring data,
and to document that these levels have
not been reached.

Under § 763.91, basic occupant
protection requirements are established
{regardless of air level) for any O&M
activity in a school building which
disturbs ACBM. Primarily, access must
be restricted, signs posted, and air
movement outside the area modified.
Necessary work practices shall be
implemented to contain fibers, the area
shall be properly cleaned after the
activity is completed, and asbestos
debris must be disposed of in a proper
manner.

Section 763.95 requires the LEA to
attach warning labels immediately
adjacent to any friable and nonfriable
ACBM or suspected ACBM in routine
maintenance areas, such as boiler
rooms, until the material is removed.
They shall read, in large size or bright
colors, as follows: CAUTION:
ASBESTOS. HAZARDOQUS. DO NOT
DISTURB WITHOUT PROPER
TRAINING AND EQUIPMENT.

M. Waiver for State Programs

Section 763.98 provides a procedure to
implement the statutory provision that a
State can receive a waiver from some or
all of the requirements of the fina! rule if
the State has established and is
implementing or intends to implement a
program of asbestos inspection and
management at least as stringent as the
requirements of the final rule. The rule
requests specific information to be
included in the waiver request
submitted to EPA, establishes a process
for reviewing waiver requests, and sets
forth procedures for oversight and
rescission of waivers granted to States.

The final rule requires States seeking
waivers to submit requests to the
Regional Administrator for the EPA
Region in which the State is located.
Within 30 days of receiving a waiver
request, EPA must determine whether
the request is complete. Within 30 days
after determining that a request is

complete, EPA will issue in the Federal
Register a notice that announces receipt
of the request and solicit written
comments from the public. Comments
must be submitted within 60 days. If.
during the comment period, EPA
receives a written objection to the
State's request or a written request for a
public hearing, EPA will schedule a
public hearing (as is required by TSCA
Title I1) to be held in the affected State
after the close of the comment period.
EPA will issue a notice in the Federal
Register announcing its decision to
grant or deny, in whele or in part, a
request for waiver within 30 days after
the close of the comment period or
within 30 days following a public
hearing.

N. Recordkeeping

Section 763.94 requires that LEAs
collect and retain various records which
are not part of the information
submitted to the Governor in the
management plan. Records required by
the rule include those pertaining to
certain events which occur after the
submission of the management plan.
including: Response actions and
preventive measures; fiber release
episodes: periodic surveillance; and
various operations and maintenance
activities. Records required must be
maintained in a centralized location in
the administrative office of the school
and the local education agency.

For each homogeneous area where all
ACBM has been removed, the LEA shall
retain such records for 3 years after the .
next reinspection.

O. Enforcement

TSCA Title 11, section 207(a} provides
civil penalities of up to $5,000 per day
for violations of Title Il of TSCA when
an LEA fails to conduct inspections in a
manner consistent with the final rule.
knowingly submits false information to
the Governor, or fails to develop a
management plan in a manner
consistent with the final rule, knowingly
submits false information to the
Governor, or fails to develop a
management plan in a manner
consistent with this rule. TSCA Title 11,
section 18 provides civil penalties of up
to $25,000 per day for violations of Title
I of TSCA when a person other than an
LEA violates the final rule. Criminal
penalties may be assessed if any
violation committed by any person
(including a LEA) is knowing or willfui.

The rule provides a process for filing
complaints by citizens and requires that
such complaints be investigated and
responded to within a reasonabie periad
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~f time consistent with the nature of the
violation alleged.

P. Transport and Disposal

Section 203(h) of TSCA Title Ii
requires EPA to promulgate regulations
which prescribe standards for
transportation and disposal of asbestos-
containing waste material. The final rule
on transport and disposal was to be
issued by October 17, 1987, as part of
the final regulations under TSCA Title
I1. EPA had planned to use revised
NESHAP regulations on disposal of
asbestos waste to satisfy the
requirements of section 203(h) of Title II.
However. completion of the NESHAP
revision has been delayed.

Accordingly, under section 204(a) of
Title I, LEAs shall carry out the '
requirements described in section 204(f).
Section 204(f) states that “the local
aducation agency shall provide for the
transportation and disposal of asbestos
in accordance with the most recent
version of the Environmental Protection
Agency's “Asbestos Waste Management
Guidance" {or any successor to such
document).” Under TSCA Title I. section
15(1){D), as amended by AHERA section
3. EPA may enforce the provisions of
s:ction 204(f). The chapters of the waste
management guidance document which
pertain to transport and disposal have
been printed in this Federal Register
notice as Appendix D to Subpart E.

EPA intends to issue the revised
asbestos NESHAP as a proposed rule
under section 203(h) of TSCA Titte Il to
govern transport and disposal of
asbestos waste from schools. Section
204{f) will be-in effact until a final rule
urder section 203(h) is promulaated.
Further. EPA also intends that ihe
NESHAP waste disposal rules will
uitimately regulate asbestos emissions
‘rom waste disposal when they ire
promulgated.

{IL. Response to Public Comments

This unit discusses EPA's responses to.

the most significant issues raise:d in the
comments received from the public. A
more comprehansive versicn of EPA's
response to comments received has
oeen placed in the public record.
Comments and responses are
vrzanized in this unit according (o the
raievant section of the regulatinn,

A. Scope end Purpose

Commentis were received regarding
three aspects of the Scupe and Purpuse
section (§ 763.80). Comments from a
aroup of technical practitioners, which
included architects, engineers, und
consuitants involved in asbestos control.
suggested that preschool nurserics.
ccileges, and universities shouid he

included in the schools covered by the
regulation. A second issue raised in the
comments recommended that nonfriable
materials not be subject to the
inspection and management plan
requirements of the regulation. Third,
many commenters expressed concerns
that the October 12, 1988, deadline for
submitting management plans to States
could not be met.

On all three of these issues, the
statutory language of Title Il is clear and
the regulation reflects the statute. Title
II'only gives EPA authority to regulate
“local education agencies.” The
definition of “local education agency" in
section 202(7) refers only to public and
private elementary and secondary
schools. Section 203 of Title II requires
inspection for “asbestos-containing
materials" which includes both friable
and nonfriable asbestos (see section
202). Management plan provisions of
Title II also refer to “asbestos-
containing material." Finally, section
205(a) of Title Il specifies that “720 days
after enactment” of this title (i.e.,
October 12, 1988) local education
agencies must submit management
plans to the Governors of their States.
Based on the comments received, EPA is
concerned about the ability of LEAs to
complete and submit management plans
by October 12, 1988. The deadline,
however, is prescribed in the statute.

B. Definitions

1. Asbestos containing building
material, In general, union groups and

~ education groups urged the

incorporation into the rule of all exterior
ACM and other asbestos material such
as asbestos gloves. Conversely. several
school administration groups argued to
limit the rule to interior areas only and
not to include asbestos gloves and other
such materials within the scope of the
rule.

TSCA Title Il was designed to provide
school children and schnol employecs
with a safe environment whila sttending
classes or working inside school
buildings. The statute in several places
specifically authorizes EPA to regulate
asbestos “in” school buildings.
Fusthermore. an extension to all exteriar
areas would result in only smail heaith
benefits since most exterior ACM is
#nclosed in solid matrices such as
cement, is nonfriable, and is not
generally disturbed. Dealing with
exterior materials would constitute an
expensive undertaking for schools in
terms of inspection and management
pizn development for such small heulth
benefits. The Agency believes the
proposed rule’s coveruge of all interior
arcas and a few specified exterior areus
that finction similar to interior areas

protects the health of building
occupants. :

EPA also interprets TSCA Title Il as
not including nonbuilding asbestos
products within the scope of the rule.
The definition of friable ACM in the
statute (section 202(6)) refers to ACM
applied on ceilings, walls. structural
members, piping, duct work, or any
other part of a building. At no point does
the statute cite as examples nonbuilding
materials such as asbestos gloves. If
certain schools such as vocational
schools have other tvpes of achestos
products in their buildings (e.g.
automobile brake linings} they may
want to voluntarily address these issues
in a fashion similar to the AtJERA
requirements.

2. Asbestos debris. A number of
commenters have sought to have dust
included in the definiticn of ashostos
debris. Some other comrmienters favor
expanding the definitivn of asbestus
debris to include dust in the immediate
vicinity of friable ACM. Othar
commenters representing former
asbestos manufacturers and schools -
argued that dust should not be includid
as part of the dofinitions ¢f asbestos
debris or as evidence of damage.

The Agency believes that an
accredited expert be alicwed to exercise
judgment in determining whether
asbestos fibers or dust cons:tuie
damage. EPA believes that acrredited
experts can determine whether dust has
originated from adjucent ACBM. The
Agency maintains, however. that not all
dust in schools is ACM. An accredited
person on-the-scene i 4 schoo! building
can make the determiration of damaze
due to the presence of dust hasad on
training and experience. As a resuit,
EPA has included in the final rule's
definitions of asbestos debris the
flexibility for the accredited inspectors
to determine dust to be ashesios
containing.

3. Significantly dumceyed frable
surfacing and miscellanecus ACAL
Many commenters thought that
significantly damaged asbestos should
be defined to be damage that is either
extensive "or” severe, rather than
extensive “and" severe as in the
praposal. These commenters included
education groups and unicns. They
believe thal either condition can pose a
significant health threat.

The Auency disagrees with the
comments. Significanily damaged friable
surfacing and misceilaneous ACM must
refer to the mnst severely damaged
areas where the damage is also
widespread. Damage that is widespread
or only severe is of cencern. but should
not necessarily raquire a respons<e
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action of the same magnitude as those
situations where both are present.

4. Operations and maintenance. Many
commenters recommended that O&M
apply to all ACBM, not just friable
ACBM. Some of these commenters were
primarily concerned with the need for
periodic surveillance of ail ACBM, not
just friable ACBM as suggested by the
proposed rule's definition.

The Agency disagrees with the
recommendation to extend O&M to
nonfriable ACBM. Section 203(f) states
that O&M is for friable ACBM. Periodic
survelllance {see section 203(g) and
training requirements (see generally
section 206), however, apply to all ACM.
The final rule makes clear these
statutory distinctions. Section 763.91
dealing with O&M refers to friable
asbestos and § 763.92 dealing with
periodic surveillance and training apply
to all ACM (including friable and
non{riable materials).

5. Potential damage and potential
significant damage. Many groups
commented on these definitions. A
group representing former asbestos
manufacturers argue that the best
indicator of potential damage is
evidence of past damage. Some union
groups and State attorneys general
commented that in addition to
accessibility, potential significant
damage ought to include air erosion and
vibration as disturbance factors.

The Agency believes adding the terms
air erosion and vibration increases the
specificity of the rule and clarifies the
original intent of the proposed
regulation. As a result, the Agency
accepts the comments regarding air
erosion and vibration and has added
definitions for each of these terms. EPA
believes that whether past damage is
the best indicator of potential damage is
irrelevant to defining potential damage.
As asbestos material ages, it may
become more susceptible to damage.
The Agency, accordingly, believes that
all circumstances must be considered in
assessing potential damage.

6. Repair and enclosure. A sizable
number of commenters suggested that
EPA change the wording of both of these
definitions to require the preventing of
fiber release. In the proposed rule, repair
“contained” fiber release and enclosure
“controlled” fiber release. In addition,
another commenter suggested adding
the requirements of inaccessibility and
permanence for enclosed ACM. One
commenter wanted to expand the
enclosure definition to account for spray
applied enclosures.

EPA agrees with the recommendation
regarding fiber release. Preventing fiber
release clarifies the intent of the repair
definition. An enclosure is an airtight,

impermeable, permanent barrier and as
such must by definition prevent the
release of fibers.

7. Vibration and air erosion. Several
commenters suggested these terms be
defined in the rule.

EPA agrees with the commenters and
has added definitions for both terms.

C. LEA Responsibilities

Several issues in this section were
commented upon by LEAs, education
associations, school administrators and
school board groups and state
government officials.

Comments were received on the
requirement in the proposed rule for the
LEA to designate a person to ensure that
the requirements of this section are
properly implemented. Some
commenters felt that this requirement
was unnecessary while other
commenters felt that the requirement of
the proposed rule was sufficiently
flexible to allow for differences in size
and capabilities of LEAs. Some
commenters favored appointment of an
asbestos program manager with more
stringent training or qualification
requirements for that person. EPA has
retained for the final rule the
requirement for a designee to ensure
proper implementation of LEA
responsibilities. This approach provides
the benefits of having a single overseer
for the asbestos program without the
added burden of more stringent training
or qualification requirements.

Many parties commented on the
requirement that LEAs ensure that
short-term workers {telephone repair
workers, administrators, etc.) who may
come in contact with asbestos are
“instructed in safe work practices”
regarding ACM. Commenters feit that
this placed an undue burden on LEAs
and that the responsibility for this kind
of instruction for short-term workers
rests with their employer. EPA agrees

with these comments and has eliminated

this requirement while retaining the
provision that LEAs ensure that short-
term workers are provided information
about the locations of ACBM.

The potential for conflicts of interest
between accredited inspectors,
management planners, and persons who
design or conduct abatement actions
also was discussed by a variety of
commenters. Some commenters
suggested that EPA should require the
accredited persons to sign a conflict of
interest statement certifying no party
has a financial relationship with other
parties involved in the inspection,
development of the management plan, or
performance of the response action. The
Agency recommends that LEAs consider
requesting a full financial disclosure

from all potential accredited
professions. It may be more efficient for
LEAs to use the same firm to conduct
the inspections and develop the
management plans to promote
continuity in the process. However,
LEAs should be wary of employing one
firm to develop both the management
plan and conduct response actions.
since the management planner's
recommendations about response
actions cculd be influenced by the
potential profitability of the
recommendation. A similar conilict of
interest problem could exist when an
abatement firm and an air monitoring
firm are directly or indirectly connected.
The air monitoring firm could
conceivably provide false results that
indicate a building is safe for
reoccupancy and the abatement
contractor has successfuily completed
the job. EPA has modified the LEA
responsibilities section of the rule to
specifically state that LEAs must
consider conflict of interest issues.
However, any resolution of such issues
is solely at the discretion of the LEA.

D. Inspections and Reinspections

Comments received on this section
dealt with three subjects: the scope of
the inspection; the standardization of
the inspection; and the inspection
process itself.

Regarding the scope of the inspection
comments were received on whether
dormitories shouid be included in the
inspection requirement. EPA concurs
with the comments supporting the
proposed rule’'s language including
dormitories in the inspection. The
Agency believes this is a reasonahle
extension of the definition of school
building since the intent of AHERA is to
protect children while attending school.
Comments were also received regarding
incorporation into the rule of all exterior
ACM and other asbestos-containing
products. As described in the
“Definitions” part of this Unit, EPA
believes these additions are
unwarranted.

Comments were received regarding
the use of a standardized inspection
form, and commenters also urged EPA to
issue a guidance document for
inspectors and management planners.
EPA disagrees with comments
supporting a mandatory inspection form.
The Agency believes LEAs, accredited
inspectors, and States shouild be
allowed the flexibility to develop
inspection forms to suit their needs.
However, EPA is developing a guidance
document for LEAs which explains the
requirements of this rule, and that
document will contain, among other
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things, & suggested format for inspection
and management plans. In addition. EPA
has developed a model course for
accreditation of inspectors and
management planners which will
provide uniform guidance to inspectors
and management planners regarding
their responsibilities. Further. before any
course is offered to accredit inspectors
and management planners, it must be
reviewed and approved by EPA in
accordance with the provisions of the
Model Accreditation Plan. This review
process will help ensure that inspectors
and management planners receive
uniform guidance.

The Agency received . comments about
the requirement for reinspection every 3
* years by an accredited inspector. Some
commenters supported this requirement,
others thought the reinspection should
be more frequent, still others felt that
the reinspection should be less frequent
and that use of an accredited inspector
was unnecessary. EPA believes a 3-year
reinspection requirement to be
conducted by an accredited inspector is
necessary. The Agency is concerned
that an annual reinspection as suggested
by some commenters would prove
unduly burdensome to LEAs while
providing limited information. The rule
provides for periodic surveillance
activities at least twice a year to keep
track of changes in the ACBM's
condition. On the other hand, the
Agency believes a reinspection every 5
years is too long a period of time for a
school's ACBM not to be checked by an
accredited inspector, ACBM could
deteriorate substantiully over a 5-year
period of time. The Agency disagrees
with comments suggesting that
unaccredited persons should be
permitted to perform reinspections.
Accredited inspectors will have special
training to determine changes in the
physical condition of ACBM. The
purpose of periodic surveillance, which
may be conducted by unaccredited

personnel, is to note observable changes’

in the condition of ACBM. For exampie,
a periodic surveillance check would
notice a water leak through an ACBM
ceiling. The Agency believes the
combination of the semiannual periodic
surveillance check and the 3-year
reinspection by an accredited inspector
provides for adequate scrutiny of ACBM
present in schools.

Industry commenters commended the
proposed rule for allowing thermal
system insulation “that has retained its
structural integrily and thathas an
undamaged protective jucket or wrap
that prevents fiber release” to be
“deemed" nonfriable for the purposes of
this regulation. Others commenters

believed this is a misrepresentation of
the true nature of the material, which is
still friable under its covering.

The Agency agreed with comments
that state friable thermal system
insulation cannot properly be “deemed"
nonfriable. This constitutes an
inaccurate depiction of the true nature
of this material. An undamaged jacket
on thermal system insulation may be
properly seen as an enclosure, which
prevents fiber release and reduces
hazard, but does not change the
characteristics of material friability
behind or under the enclosure.

However, while the Agency considers
it inappropriate to “‘deem" or
characterize friable thermal system
insulation as nonfriable, it is appropriate
to “treat” this material as nonfriable.
EPA, in its guidance and technical
assistance activities, has traditionally
treated undamaged friable thermal
system insulation as nonfriable, for the
purposes of cleaning and other O&M
activities.

Accordingly, the regulation at
§ 763.85(c) has been modified to state
that thermal system insulation that has
retained its structural integrity and that
has an undamaged protective jacket or
wrap that prevents fiber release shall be
treated as nonfriable,

Ultimately, however, the change in
wording does not change the intent of
the regulation that thermal insulation
that has both an intact protective jacket
and has retained structural integrity
should be subject to periodic
surveillance and preventive measures,
and that custodial and maintenance
workers must be trained to deal with
such material. Furthermore, if the
thermal insulation is disturbed or is
about to be disturbed such that it would
be rendered friable, all applicable O&M
and response action provisions will -
apply. EPA believes that this is
consistent with NESHAP, which
considers such material to be friable
when disturbed or removed.

E. Bulk Asbestos Sample Measurement

Comments suggested that EPA allow
use of eleciron microscopy and X-ray
diffraction (XRD) for the analysis of
bulk samples.

For purposes of this rule, PLM will he
used for analyzing bulk samples for
asbestos. The analytical method to be
employed is the EPA “Interim Method
for the Determination of Asbestos in
Bulk Insulation Samples” (40 CFR 763,
Appendix A to Subpart F). EPA feels
that the existing EPA PLM protocol is
technically sufficient for determining
asbestos fiber identity and quantity.
Currently, allowance is made in the EPA
PLM protocol for additional

determination of a fiber's quantity by
XRD. Additionally, validated methods
for the use of electron microscopy in
bulk asbestos analysis do not exist at
this time. New developments in electron
microscopy or XRD technology may lead
EPA to reconsider the use of these tools
for primary analysis at a future time.

A number of comments sought
clarification on the laboratory
accreditation program. Two laboratory
accreditation programs are currently
being developed by the NBS for
laboratories which analyze bulk and air
samples for asbestos. The bulk
accreditation program is expected to be
operational in early FY89. The air
accreditation program is expected to be
complete in late FY89.

Until the NBS bulk accreditation
program is complete, EPA will establish
an interim accreditation program for
laboratories which analyze bulk
samples by PLM. EPA will provide
interim accreditation to laboratories
which correctly identify four samples as
either asbestos-containing or
nonasbestos-containing. EPA announced
the availability of this program in the
Federal Register of September 3, 1987
(52 FR 33470). The deadline for
laboratory participation in the first
round was September 30, 1987. A formal
listing of the first round of accredited
labs will be available in January 1258,
Individual laboratories will be informed
of their performance by letter in
December 1987. Laboratories which did
not participate in the first round of
accreditation will be considered in the
second round of accreditation, which is
scheduled for April 1988.

F. Assessment

One comment regarding assessment of
the physical condition of the material by
accredited inspectors was that EPA
should require accredited inspectors 10
give reasons for their assessment
conclusions. EPA agrees with the
comment. This requirement would
provide reviewers of management plans
at the State level with additional usefu!
information in judging whether the
management plan accurately refiects the
condition of the school building. The
Agency believes the increase in the
recordkeeping burden is small. As a
result, § 763.88(b) has been changed to
require the accredited inspector to give
written reasons for the decision to
classify ACBM.

Sume commenters suggested that
management planners should be
required to use one assessment method
in developing recommendations for
LEAs about response actions. These
commenters suggested a variety of
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algorithms and “decision tree” methods
for consideration. Other commenters
supported the proposed rule’s language
to allow various assessment methods.
The Agency believes it is not possible to
point to one assessment method as most
capable of producing an appropriate
response action recommendation: there
are a number of suitable assessment
methods available for use by accredited
management planners. EPA's
management planner accreditation
course will provide instruction about a
variety of such methods.

G. Response Actions

1. Protection of human health and the
environment in response action
selection. Several commenters,
particularly several State attorneys
general and unions, expressed concern
that the structure of the response action
subsection allowed costs and other
considerations to be granted equal
consideration with protecting human
health and the environment.

EPA has clarified language in the
response action subsection (§ 763.90) to
underscore its original intent in the
proposed rule that protecting human
health and the environment is the prime
consideration in selecting an
appropriate response action. Comments
from the Service Employees
International Union were particularly
useful in this regard.

The Agency believes its response
action approach is consistent with
congressional direction to apply the
prior and inviolable standard of
protecting human health and the
environment, and allows the
consideration and selection of the least
burdensome method only after the

overriding health determination is made.

2. Air monitoring for determining
response actions. Several commenters,
primarily from industry, encouraged the
establishment of air monitoring
standards as the primary basis for
hazard assessment. Most commenters,
however, supported EPA’s position in
the proposed rule.

Traditionally, EPA has recommended
assessment of asbestos in schools by
visual evaluation of qualitative factors
such as the material's condition,
physical characteristics, and location. A
careful examination of physical
characteristics of the material,
conducted by a trained expert, provides
a direct method for determining both the
relative degree of hazard and the
likelihood of future fiber release.

EPA continues to discourage the use
of air monitoring as the primary
technique for assessing asbestos
hazards, since that method only
measures current conditions and

provides no information about potential
and future levels of fiber release.
Further, when the costs and technical
requirements necessary for acquiring .
truly meaningful air monitoring data are
considered, the Agency maintains that
assessment of qualitative factors
continues to be the appropriate method
for assessment of hazards and selection
of response actions which protect
human health and the environment.
However, air monitoring may provide
useful supplemental information, when
conducted in conjunction with a
comprehensive visual inspection.

Several industry commenters
proposed that EPA adopt air monitoring
standards for damaged and significantly
damaged ACM. The levels most often
proposed were 0.01 fibers per cubic
centimeter {f/cm 3) for damaged friable '
ACM:; 0.1 f/cm 3 for significantly
damaged friable ACM, with fibers
longer than 5 um as measured by
transmission electron microscopy (TEM)
in each case. No commenters, however,
provided any substantive rationale for
choosing such levels. The Agency
believes that such standards used for
purposes of assessing asbestos hazards
could not ensure protection of human
health and the environment as intended
by TSCA Title I1. As factors to be used
in determining whether response actions
are necessary, these numerical values
provide a false sense of precision
regarding the presence and severity of
asbestos hazards and the
appropriateness of a given response
action. For the same reasons cited in the
above discussion of the use of air
monitoring, the Agency disagrees with
the suggestion that a numerical standard
is appropriate as the primary criterion
for selection of response actions.

3. Specificity in definitions related to
response actions. Many commenters felt
that more objective and definite
response action descriptions should be
provided by EPA with regard to
damage-related definitions and response
actions. Some believed that too much
discretion was vested in accredited
experts, who would be making technical
judgments to advise LEA decisions. One
comment cited EPA’s economic impact
analysis of the rule as an illustration of
the lack of objectivity of the response
action descriptions. In this analysis.
EPA's own regional asbestos
coordinators varied greatly in their
estimates of what percentages of
materials in schools in their regions fell
into the various damage conditions
described in TSCA Title IL

In response to comments, the Agency
has added much more illustrative detail
to three important definitions—damaged
and significantly damaged friable

thermal system insulation ACM;
damaged friable miscellaneous ACM;
and damaged friable surfacing ACM—
which will help accredited experts
better identify asbestos hazards in
schools. EPA agrees that this language,
taken from the preamble of the proposed
rule, adds necessary clarification to
conditions which may constitute ACM
damage and warrant appropriate
response actions. These descriptions
were not available to Agency regional
asbestos coordinators when they gave
their estimates of damage in schools. In
addition, the extensive {raining program
developed in the rule should achieve
much greater consistency in evaluating
and assessing asbestos in schools,
although perfect consistency will never
be achieved.

However, a rigid response action
decision structure is not appropriate for
this rule, primarily because many
asbestos hazard situations are too
circumstantial and appropriate response
actions are too "hazard specific” to fit
neatly into a discrete set of prescriptive
categories.

There appears, then, no substitute for
the judgment of the accredited
management planner, who must
recommend appropriate response
actions within the general requirements
established in § 763.90. That section
provides a process by which a range of
available choices may be considered by
the accredited expert and selected by
the LEA to best protect human health
and the environment from each
particular asbestos hazard in the school.

Under the provisions of the regulation,
LEAs may take into account a variety of
particular considerations, such as local
circumstances, technological feasibility
of appropriate response actions,
economic considerations, and other
relevant factors in selecting the least
burdensome method. Such factors,
however, may be considered only after
the response action has been
determined to protect human health and
the environment.

Finally, accreditation alone does not
imply “expertness.” It only assures a
suitable and common level of
competence and awareness which is
necessary for inspection, assessment
and response action recommendation.
School officials are well-advised to
consider a variety of factors, including
quality of training, experience, and prior
performance of accredited personnel in
selecting inspectors, management plan
developers, abatement project
designers, and contractors for school
asbestos projects.

4. Removal as the “only’ appropriate
response action for significantly
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damaged ACM, Several State attorneys
general, among several other
commenters. contended that “[I|n cases
of significant damage, the only
appropriate response is to remove the
material, as this is the only action which
adequately protects human health and
the environment."”

EPA disagrees that removal is the
only appropriate response in all cases of
significantly damaged ACM, particularly
thermal system insulation. There may
indeed be particular circumstances of
significant damage in which removal is
both inappropriate and undesirable.

EPA agrees that, particularly with
regard to significantly damaged friable
miscellaneous and surfacing ACM,
isolation of the functional space and
removal is often the most appropriate
(and possibly, only acceptable)
response. Encapsulation, for example,
would be an acceptable response action
for friable surfacing ACM only under
very limited circumstances, given
current technology. However, the
Agency will notcategorically preclude
response actions of repair,
encapsulation, or enclosure which,
under certain circumstances, may also
protect human health and the
environment.

5. Implementation of response actions
In a timely fashion. Several commenters
asked the Agency to clarify the
requirement that appropriate response
actions be selected and implemented by
LEAs “in a timely fashion,” perhaps by
establishing time limits for particular
actions.

Many of the response action
provisions themselves imply timeliness
in response. Damaged or significantly
damaged thermal system insulation
ACM or its covering, for example, must
be constantly maintained in an intact -
state and undamaged condition. In
addition, the rule specifies, in the case:
of significantly damaged friable -
surfacing or miscellaneous ACM, that
LEAs must immediately isolate the
functional space and restrict access,
unless isolation is not necessary to
protect human health and the
environment.

The Agency does not believe it is able
to define “timely fashion” or specify
time limits or deadlines in applying such
requirements in all cases any better than
it is able to prescribe a single response
action for every particular damage
category. LEAS, in the context of
particular asbestos hazards, in
consultation with accredited experts -
and in full view of school-community
groups, are responsible for determining
appropriate schedules for their asbestos
response actions.

However, LEAs should be advised
that in providing “a schedule for
begirning and completing each
preventive measure and response
action” as required in § 763.93(e)(6). the
LEA is specifying what constitutes
implementation of preventive measures
and response actions in a timely fashion
for that LEA. EPA and State
enforcement officials will be monitoring
LEA adherence to these schedules to
determine whether enforcement actions
are warranted against those schools
which fail to meet their own deadlines
for completing preventive measures and
response actions.

8. Repair for significartly damaged
friable thermal system insulation ACM.
Several commenters, State attorneys
general and the unions in particular,
questioned the efficacy of repair for
significantly damaged friable thermal
system insulation ACM.

Repair is often successful in
preventing fiber release from damaged
thermal system insulation and, after
assurance that it will protect human
health and the environment, an LEA
may find repair the least burdensome
method of response. Techniques for
thermal system insulation ACM repair
are well-developed and easily
accomplished. Furthermore, the nature
of the material makes it especially
susceptible to quick remediation with
simple techniques.

EPA recognizes that severely
damaged friable thermal system ACM
may warrant removal to protect human
health and the environment, but this is
not always the case. If feasible, as
determined by the accredited expert,
and protective of human health and the'
environment, repair may be an
appropriate response action for this
level of damage under particular
circumstances. Further, new and
emerging repair technologies may offer

s new ways to prevent fiber release,

protect human health and the

‘environment, and postpone the major

disruption often associated with
asbestos removal projects until a more
appropriate time.

Finally, “feasibility” does not imply,
as one commenter feared, “repair first,
and only if repair is impossible, then
remove.” There is no predisposition
toward repair, but rather a prior
consideration of repair feasibility as a
check to avoid a major disruption to the
material, through removal, if it is not
necessary or desirable.

7. Airborne asbestos fiber
measurement for clearance of
abatement sites. EPA has received
comments on the use of transmission
electron microscopy (TEM), scanning
electron microscopy. and phase contrast

microscopy for the analysis of air
samples taken for clearance air
monitoring. Comments dealt with issues
that included the possible uses of each
of these analytical methods for
clearance air monitoring, as well us
issues specific to the use of TEM.

The final rule sets forth TEM as the
analytical method to be used for
analysis of samples taken for clearance
air monitoring although the TEM
reGuirement will be phased-in gradually.
EPA convened a committee of leading
microscopists from private and Federal
laboratories to produce an analytical
protocol specific for post-abatement
clearance monitoring. Each microscopist
had extensive experience in TEM,
scanning electron microscopy (SEM).
and airborne asbestos analysis. The
unanimous conclusion of the
microscopists was that. for purposes of
clearance air monitoring. TEM was the
technique of choice. Consequently, an
interim TEM protocol has been
formulated for clearance air monitoring
of asbestos abatement sites in schools.

EPA chose to require analysis by TEM
for four reasons: (1) TEM is capable of
measuring the smallest diameter fibers:
(2) based on existing, validated
methods, a formal protocol has been
developed: (3) TEM has been validated
by intra- and inter-laboratorv
comparisons conducted by NBS; and (4)
a formal laboratory accreditation
program for TEM laboratories is
currently under development by the
NBS. )

Phase Contrast Microscopy (PCM)
will be allowed for clearance of small
projects {removal of less than 160 12 or
260 linear feet of asbestos) and during a
phase-in of the TEM requirement, for
clearance of some larger projects. This
phase-in period will give laboratories a
period of time to acquire and install
TEM instruments, and will permit
economical clearance of small projects
where clearance analysis costs are a
significant portion of total abatement
costs.

PCM analysis must be made using the
latest version of the NIOSH 7400
method. Two other methods of PCM
analysis were considered: the OSHA/
EPA Reference Method (ORM]} and
P&CAM 239. The ORM cannot be used
for area clearance because it is intended
for personal sampling of abatement

. workers during abatement work

clearance following an abatement
action. P&CAM 239 will not be allowed
since both NIOSH and OSHA have
determined that the NIOSH 7400 method
is more accurate and reliable.

The PCM method is nonspecific for
ashestos and it cannot detect the small
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thin fibers found at abatement sites.
EPA research data has shown that PCM
is often inadequate for post-abatement
monitoring of airborne asbestas. These
data indicate that sites which were
shown to be clean with PCM data were
found by TEM data to be still
contaminated. Therefore, reoccupancy
of sites initially cleared by PCM, and
thus, assumed to have been adequately
cleaned, may in fact result in exposures
to asbestos.

SEM, for purposes of this rulemaking,
was determined to be inadequate for
building clearance for the following
reasons: (1) Currently available
methodologies are not validated for the
analysis of asbestos fibers; (2) SEM is
limited in its ability to identify the
crystalline structure of a particular fiber.
(SEM analysis is therefore confined to
identification of structures by elemental
composition and morphology); {3) recent
studies conducted by NBS have
evaluated several types of scanning
electron microscopes and the variability
between these instruments. (NBS has
found the image contrast of the
microscopes is difficult to standardize
between individual scanning electron
microscopes); and (4) currently no
laboratory accreditation program exists
for accrediting SEM laboratories. EPA is
aware of two methodologies for SEM: a
draft method currently in its initial
review by the American Society for
Testing and Materials (ASTM) and an
Asbestos International Association
(AIA) protocol. Neither method has been
validated. Additionally, NBS has
determined that the AIA method has
inherent difficuity when examining
certain types of asbestos.

Currently, a laboratory accreditation -
program is in development for TEM by
NBS. Additionally, the AIHA PAT
Program evaluates laboratories ,
conducting PCM analyses. The NBS has
unconditionally stated that it will not
formulate a laboratory accreditation
program for SEM based on existing
methodologies. Until suitable
methodologies are developed. EPA will
continue to monitor and investigate the
progress of SEM methodologies and
research for asbestos analysis. New
developments in SEM technology may
allow SEM to be considered as an
acceptable asbestos measurement tool
in the future.

Regarding the use of TEM, several
commenters suggested that the aspect
ratio (length to width) should be
extended to 10:1. For the purpose of
TEM measurement by the methods in
Appendix A, any elongated particle
having a minimum length of 0.5 pm,
parallel sides, and an aspect ratio

(length to width) of 5:1 or larger is
defined as a fiber. This represents a
change in the previous EPA proposed
TEM methodologies which examine
fibers with aspect ratios of 3:1 and
above; it follows the direction set by
NIOSH in proposing modified counting
rules in the 7400 method. It is consistent
with the panel of microscopists’
observations that asbestos structures
have aspect ratios equal to and greater
than 5:1 whereas the majority of
nonasbestos structures, minerals and
particles, for example, gypsum, have
aspect ratios of less than 5:1. Analysis of
these nonasbestos structures tends to
comprise a large portion of the time
required for sample analysis. EPA
believes that further research is needed
to justify the extension of aspect ratio to
10:1. Consequently, for the purpose of
TEM building clearance, fibers must
have an aspect ratio of at least 5:1.

8. Phase-in period for TEM. Several
commenters asked that the phase-in
period for requiring TEM analysis be
lengthened, abbreviated, or eliminated
altogether. EPA believes the 3-year
phase-in period for requiring TEM for all
but the smallest abatement jobs allows
commercial laboratories the necessary
time to purchase and set up additional
TEM instruments. In December 1987,
estimates developed by EPA’s Office of
Research and Development (ORD)
indicated that there were approximately
62 commercial laboratories in the
country which advertised the ability to
perform TEM analysis on airborne
asbestos samples. Testimony received
during the August 25 and 286 public
hearings for this rulemaking as well as
information gathered by EPA staff,
indicate that many laboratories
intended to purchase additional TEM
equipment. In addition, several
laboratories own more than one
transmission electron microscope.

EPA believes that an increased
demand for TEM instruments will drive
the supply of instruments, and has
stipulated the 3-year phase-in to allow
commercial laboratories time to react to
the increased demand. The Agency
believes a shorter phase-in period, or
requiring the immediate use of TEM for
all jobs would create a substantial
burden on schools and laboratories. The
delay to clear abatement jobs and the
high cost associated with TEM analysis
for relatively small jobs would be
burdensome. EPA has consequently
decided to retain the length and type of
phase-in described in the proposed rule.

H. Operations and Maintenance and
Worker Protection

1. Worker protection and “small-
scale-short-duration” activities. Several

commenters, particularly union groups.
advised the Agency to increase worker
protection standards and alter the
definition and requirements for small-
scale, short-duration projects (as
defined by Appendix B to Subpart E)
prescribed by the Occupational Safety
and Health Administration’s (OSHA's)
and EPA's relevant worker protection
regulations. In particular, comments
focused on permissible exposure limits
{PEL), the allowance of historical air
monitoring data, respiratory protection,
and the practice of glove bag removal.
Other commenters recommended no
change, citing OSHA's primacy in this
area.

This final regulation, through the
provisions of the EPA worker protection
rule, extends coverage already in place
for O&M workers in private schools
under the OSHA construction standard
to public sector O&M workers now
unprotected in schools. This OSHA
standard also includes Appendix B of
this rule. LEAs may implement the
provisions of Appendix B of the rule
instead of the full scope of the EPA/
OSHA worker protection regulation
when they conduct small-scale, short-
duration activities (all of which are
presumed to exceed the action level of
0.1 f/cm 3).

The Agency maintains that OSHA is
the most appropriate Federal agency for
determining worker protection policy.
As noted in the preamble to the
proposed rule, EPA believes that
OSHA's recently completed worker
protection rulemaking, a lengthy and
detailed process focused specifically on
such issues, is as appropriate to school
O&M waorkers via the EPA worker
protection rule as it is to other private
sector O&M workers. EPA continues in
this belief and no commenters have
indicated substantive reasons why the
OSHA protections should not be
followed.

Therefore, the Agency does not intend
to reassess the OSHA determination
with respect to issues such as PEL, the
use of historical air monitoring data.
respiratory protection, and the
allowance of glove bag removal. EPA
will, however, change the provisions of
its worker protection rule (and hence,
this regulation) to conform with any
modifications subsequently adopted by
OSHA.

Finally, with regard to the definition
of “small-scale, short-duration”
activities, the Agency provides further
clarification of the OSHA definition in
Appendix B to Subpart E by adding five
additional points which may be used to
define such projects. EPA believes these
additional considerations are instructive
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and useful, but will not require their
consideration in defining “small-scale.
short-duration” activities.

2. Respiratory protection. Many
organizations, in their comments,
advocated the mandatory use of
respiratory protection for all operations
and maintenance O&M work which
might affect asbestos-containing
materials ACM.

Once again, the Agency maintains
that OSHA is the most appropriate
Federal agency for determining worker
protection regulations policy, including
appropriate respiratory protection, and
EPA finds that OSHA's respiratory
protection regulations which govern
O&M waorkers in the private sector are
equally relevant in schools. EPA does
not intend to reassess the OSHA
determination in this regard.

However, the regulation does require
specific respiratory protection training
for all O&M workers who conduct any
activities which will result in the
disturbance of ACM. Such training must
include: (1) Notification of information
on the use of respiratory protection as
contained in the EPA/National Institute
for Occupational Safety and Health
(NIOSH) “Guide to Respiratory
Protection for the Asbestos Abatement
Industry,” September 1986 (EPA-560/
OPTS-86-001); and (2) hands-on training
in the use of respiratory protection.

EPA believes the effect of these
training requirements will be to ensure
that LEAs determine the appropriate
level of protection for its O&M workers
and that workers are adequately
informed of protection levels and
properly trained in respiratory
protection practices.

Comments expressed concern that
O&M workers could be at risk in
situations where peak exposures occur
and, thus, may need additional
respiratory protection. The comments
claim these exposures may exceed
OSHA standards and are unpredictable.
EPA, however, believes its regulations
cover these situations since the
regulations provide that respirators shall
be supplied in areas where airborne
concentrations “can reasonably be
expected to exceed permissible limits"
40 CFR 763.121(e) (1) and (4). Since this
regulation requires warning labels for
asbestos materials (§ 763.95), workers
and LEAs should be aware of situations
in which asbestos materials will be
disturbed to such an extent that
respirators may be appropriate.

3. Right to refuse work. Several unions
provided comments which advanced a
proposal to include a right to refuse
unsafe or illegal work in the regulation.

EPA believes that the issue of right to
refuse work, which is protected under

other labor legislation and worker
protection regulations, is more properly
addressed by the Department of Labor.
This is a general worker protection
issue, outside the scope of EPA's
expertise. Comments noted that OSHA
has promulgated a general regulation
affecting an employee's right to refuse
work (29 CFR 1977.12(b)(2)) and argue
that EPA should extend this safeguard
to school workers in the same way the
Agency extended other OSHA
safeguards to school workers. This
point, however, is misplaced. EPA does
not believe it should extend general
OSHA safeguards to school workers.
EPA is not charged with general worker
protection, although it is appropriate to
extend specific asbestos related
standards to school workers.

AHERA section 211(a) does prohibit
State or LEA discrimination in any way
against someone because that person
has provided information relating to a
potention violation of the Act or
regulation, including a school directive
that workers perform unsafe or illegal
activities. The Act allows for any
employee or representative of
employees who believes they have been
fired or otherwise discriminated against
to apply for review at the Department of
Labor under section 11(c) of the
Occupational Safety and Health Act,

4. Routine cleaning. Several
commenters, particularly the State
attorneys general and the unions,
recommended that the Agency require
routine or periodic cleaning in areas
with friable ACM, as outlined in the
EPA Purple Book.

The Agency has traditionally
recommended, as a prudent measure,
routine cleaning by wet methods in
school areas with asbestos-containing
materials, particularly when they are
friable. Monthly wet cleaning has been
recommended in previous EPA guidance
for areas where friable surfacing ACM
is present and semiannual wet cleaning
is suggested in areas with damaged
thermal system insulation ACM.

Other commerters stated the belief
that improper cleaning on a regular
basis might disturb the material and
could actually increase fiber levels in
the air. Further, periodic cleaning in
limited-access areas, such as pipe
tunnels, would not appreciably reduce
exposure to school occupants and might
actually increase hazard to custodial
workers who conduct the cleaning.

EPA is persuaded by the comments
that a decision on routine cleaning by
the accredited management planner in
the context of the particular asbestos
hazard is appropriate. The final rule
now requires that the accredited
management planner shall make a

written recommendation to the LEA
regarding the appropriateness and
frequency of additional cleaning, which
must be included in the management
plan.

I. Management Plans

The contents of the management plan
were the subject of numerous comments
from various parties. In general,
commenters urged that the contents of
the plan not exceed the items required
in the statutory language of Title Il. EPA
believes that the language of Title 11
regarding management plans was made
very prescriptive to enhance
accountability, aid review by States,
and improve enforcement of the
regulation. The Agency has determined
that the additional requirements in the
regulation are consistent with the intent
of the Act and that the additional
information will be useful to parents,
employees, accredited persons, State
reviewers, and EPA enforcement
officials.

The manner in which parents and
employees should receive notification
about the availability of asbestos
management plans was the subject of
many comments. In general, LEAs and
school administrative groups favored
the flexibility provided under the
proposed rule, which allowed LEASs to
notify parent and employee
organizations without specifying the
exact form of notification. Other
commenters such as educational
associations and environmental groups
preferred written notification to
individual parents and employees as a
way of ensuring full awareness of the
availability of the plan. EPA has
modified this provision of the final rule
to require written notification to parent
and employee organizations, or, in the
absence of such organizations, written
public notice regarding plan availability.
(Notification in the absence of the
organizations could be in the form of a
newspaper ad, an article in an LEA
newsletter or various other forms.) The
change provides a means of notification
that should increase awareness of the
plan, retain flexibility of LEAs regarding
the exact form of the notification. and
aid efforts to enforce the notification
provisions.

Some commenters suggested that
there is no need to notify parents of the
availability of the plan. Title II, section
203(i)(5), states that the LEA “shall
notify parent, teacher, and employee
organizations of the availability of such
plan.”

Comments were also received
regarding the need for an annual
notification requirement even though the
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plan has not changed since the previous
notification. The purpose for the annual
notification is to ensure that parents and
employees new to the LEA each year
have an opportunity to be informed
about the availability of the plan. Other
commenters suggested that annual
notification about the plan should
include any asbestos abatement
planned for that year, and that the
notification requirement be expanded to
inform parents whenever actions are
taken under the management plans. EPA
believes that these ends are achieved in
a less burdensome fashion through

§ 763.84(c), which requires that the LEA
inform workers and building occupants,
or their legal guardians, at least once
each school year about inspections,
response actions, and post-response
action activities, including periodic
surveillance activities that are planned
or in progress.

Regarding access to the plan,
commenters suggested the plan required
to be maintained at the individual
school should not be the plan for the
entire LEA, but only the plan for that
school. The final rule has been clarified
to specify that a school needs to have
available only that part of the LEA's .
plan which pertains to that school.
Another comment regarding access to
the plan came from private school
groups interested in limiting access to
parents, students, and employees,
thereby excluding the general public.
EPA believes that this is contrary to
Title II, section 203(i){(5). which states
that the plan shall be available “for
inspection by the public, including
teachers, or cther school personnel, and
parents.” Since persons involved with
the school are only among those
“included” in the public, EPA interprets
the statute to preclude limiting access to
all other members of the public.

J. State Waivers

Commenters suggested that the
opportunity for a public hearing
regarding a State's request for waiver
should be granted upon request, rather
than in response to a written-request
which details specific objections, as
required in the proposal. EPA believes
that by requiring a written statement, it
is ensuring that hearings have been
requested for a valid reason, thereby
discouraging individuals from arbitrarily
or capriciously requesting a hearing.

Comments were also received which
suggested that documents submitted by
States seeking waivers should be made
public. State waiver requests will be
made available as part of the public
record required when EPA issues a
notice in the Federal Register

announcing receipt of the request and
opportunity for public comment.

Commenters suggested that waiver
requests from local governments should
be permitted. Section 203{m) of Title Il is
clear in limiting waiver requests to
States which have established and are
implementing a program of asbestos
inspection and management.

Commenters suggested that waivers
should be granted to programs which
are "“substantially equivalent” to the
regulation, rather than “at least as
stringent.” Section 203(m) of Title II
clearly states that waivers are to be
granted to programs “at least as
stringent.”

Commenters suggested that States
with programs requiring only inspection
of friable materials be allowed to seek
waivers. The Agency believes that
section 203(m} of Title I, which states
that EPA “may waive some or all” of the
regulatory requirements of Title II
allows States which require inspection
of friable materials in a manner at least
as stringent as section 203 of Title I to
be granted a waiver. The LEAs of that
State would still be required to comply
with the Title Il requirements for
inspection of nonfriable materials as
well as all other Title I requirements for
which the State did not have a program
at least as stringent.

Other comments on the State waiver
provisions will be considered as they
are raised in proceedings affecting
individual States.

K. Exclusions

Comments on the proposed exclusion
criteria ranged from general support to
opposing any exclusions. Some
commenters indicated EPA’s 1982 rule
was frequently not complied with, dealt
only with friable ACM, and the
inspectors were not required to have
accreditation. As a result, these
commenters believe few if any
exclusions could be granted based on
the 1982 rule. Several commenters
believe the term “substantial
compliance” is vague and
unenforceable. In addition, other
commenters agreed that the requirement
in the proposed rule to assess friabie
ACM would require inspectors to
visually inspect all areas anyway.
Lastly, some commenters suggested that
requiring an accredited inspector io
determine whether the LEA qualifies for

“an exclusion is too stringent and thus,

unreasonable.

TCSA Title II directs the Agency to
promulgate regulations which will
provide for the exclusion of any area of
a school building from the inspection
requirements. If LEAs were required to
repeat actions conducted properly in the

past, the Agency would place an
unnecessary burden on those LEAs and
penalize LEAs which made a good faith
effort to address asbestos hazards in
their building. EPA believes a number of
States and localities have developed
inspecticn programs in recent years that
are similar to Title II. In addition. LEAs
that complied with EPA’s 1982 rule
could receive an exclusion from part of
the final rule's requirements. For
example, friable material sampled and
found to contain asbestos on the ceiling
of the cafeteria would not have to be re-
sampled. Although friable ACBM must
be assessed even if previously
identified, the above example illustrates
a savings to the LEA,

“Substantial compliance” allows
previous sampling that was done in a
random manner with sufficient samples
to be adequate to determine no ACBM is
present. EPA believes previous adequate
inspection and sampling efforts
conducted by LEAs should not prove
worthless. For example, if a LEA had
records that it took three random
samples in a 1,500 square foot classroom
to comply with EPA's 1982 rule or a
State law, and all samples were
analyzed negative for asbestos, an
accredited inspector may determine that
this is sufficient to indicate no asbestos
is present even though the current rule
would require five samples for the same
classroom.

EPA believes only an accredited
inspector has the training necessary to
determine whether previous inspections
and sampling were adequate. EPA has
evidence to suggest that many
inspections performed under the 1982
rule were conducted by persons with
little or no inspection training. If these
same individuals were responsible for
determining the validity of previous
inspections, large areas of schools may
not be examined by accredited
inspectors. In many respects, this would
defeat the purpose of TSCA Title 11

L. Enforcement

Some commenters stated that the
“Compliance and Enforcement” section
of the proposed rule (§ 763.97)
incorrectly describes the provisions of
TSCA Title Il and that the final rule
should explicitly state the following
points. First, LEAs that violate the
regulations under Title II are not liable
under any enforcement provision of
Title L. Second, Title Il does not allow
EPA to assess penalties against
individuals. Third, criminal penalties are
not permitted for violation of Title 1.

EPA disagrees. The provisions of the
“Compliance and Enforcement’ section
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are in accordance with applicable law,
as discussed below.

Section 3 of AHERA. “Technical and
Conforming Amendments,” amends
section 15{(1) of TSCA Title I to provide
that it is unlawful for uny person to fail
or refuse to comply with any
requirement of TSCA Title Il or any rule
promulgated or order issued under Title
IL. Therefore, violations of Title II
regulations. published in this document
are generally subject to the civil and
criminal penalties under section 16 of
Title I and to civil injunctive actions
under section 17 of Title L This liability
is qualified. however. by section 207 of
Title Il which describes LEA civil
liabilities for violation of regulations
and provides that LEAs are not liable
for any civil penalty under Title 1.
Section 207, however, does not alter the
criminal liabilities of Title I or the
injunctive provisions of section 17 of
Title 1. Nor does section 207 provide any
exemption from Title I provisions for
inspectors. management planners or any
other person other than an LEA that has
responsibilities under TSCA Title 1L
Finally, regardless of the provisions of
TSCA., applicable case law provides
that liability for actions of organizations
may extend to responsible officials.

Thus the three points noted in the
comments are wrong. First, LEAs that
violate Title Il rules are liable for
criminal penalties under section 16 of
Title I and are subject to injunctive relief
in Federal District Courts under section
17 of Title L. Second, individuals may be
liable for violating TSCA Title 1
regulations. Individuals other than LEAs
that violate Title II regulations are
subject to any of the penalties under
Title L. and responsible LEA officials
may be liable for any LEA violation of
Title IL Third, the effect of the
conforming amendments to TSCA Title I
is that criminal penalties may be
assessed for violation or Title IL

M. Other Issues

1. Cost estimates for inspection.
Several commenters, ranging from
school districts to independent
consultants, expressed concern that the
economic impact analysis of the
proposed rule underestimated the cost
of inspecting for ACM. Comments
claimed that labor rates and time
required to conduct inspections were too
low. :

EPA agreed with these comments. As
a result the Agency's estimates for the
final rule increased due to an update of
unit labor costs and a small increase in
the time estimated to perform several
inspection activities. As a result the
estimated total cost for all inspection
activities increased from the proposal to

the final rule from approximately $58.2
million to approximately $78.5 million.
The cost for the building walkthrough
and visual inspection. assessment, and
mapping and reporting activities
increased. while the cost estimates for
bulk sampling and analysis remained
the same. The total inspection costs are
now estimated to be $1.144 for public
primary schools, 81,627 for public
secondary schools and $1,587 for private
schools.

2. Cost estimates for managerient
plars. A number of commenters
expressed concern that the proposed
rule underestimated the cost of
developing management plans due to
low assumptions for labor rates and
time needed to prepare the plan. EPA
also received comments that training
and recordkeeping costs were too low.
These costs are considered by EPA as
part of the cost of the management plan
implementation. Several commenters
also expressed concern that EPA
underestimated the burden associated
with the state review of management
plans.

EPA agrees that labor costs und time
needed to prepare plans were too low in
the proposal and has increased these
estimates. EPA has also increased the
cost for training by raising labor rate
estimates and including travel expenses
in the cost of training. As a result. the
average costs for first year development
and implementation of a management
plan for a typical school is estimated to
be $3,270 for a public primary school,
$4.521 for a public secondary school and
$4.460 for a private school. The total
cost for development and
implementation of management plans
increased from $970.8 million in the
proposed rule to $1.272 million in the
final rule.

With respect to the cost to States of
reviewing management plans, EPA has
not substantially changed its estimates.
While the proposed rule stated a range

- of 363 to $95 for a State to review a plan,

the final rule estimates this cost at
approximately $77. The plan review
burden will vary with the different
number of schools found in each State.
For example, Califarnia, with an
estimated 10,932 schools, would incur a
review cost of roughly $842,000.
Delaware, with an estimated 288
schools, would incur a cost of about
$23,000. States will incur this burden
within the 90-day review period
specified in the law. The burden for
each State, if it must review many plans,
may be substantial. However, this
burden is imposed by statute.

3. Costs for operations and
maintenance (O&M) programs. EPA
received & comment that it should not

have included a cost for levels of
overhead and contingency costs for
school O&M programs because schools
are not run like a business and would
not charge themselves overhead. In
addition, the comment argued that
EPA’s assumed rate of three minor fiber
release episodes per school per year
was too high. It was also argued that
EPA should not huve included an
opportunity cost associated with Q&M
work. since schools would not actually
spend money on many O&M activities
but would redirect their employees’
activities. Finally, the commenter
identified a mistake in the calculations
of the cost of cunsumable supplies used
in O&M programs.

EPA agrees that schools would not
incur overhead and contingency costs
for O&M work. EPA used these indirect
costs to calculate the expenses
associated with the incrementat utility,
payroll, and other expenses attributable
to an O&M program. EPA believes that
these estimates of indirect rates are
reasonable.

EPA slightly modified its assumptions
with respect to fiber release episodes.
However, this change did not have a
significant impact on the total cost of
O&M programs.

With respect to using an opportunity
cost approach in the calculation of O&M
costs, EPA believes that these costs are,
indeed. a real cost of conducting O&M.
However, the Agency acknowledges
that some portion of the O&M cost may
not result in actual expenditures by a
school if the schoo! chooses to give up
some other activity to absorb the
additional O&M activity. Regardless of
how the school chooses to react, these
are costs imposed by the rule.
Accordingly, the Agency has included
the opportunity costs analysis in the
final rule estimates.

EPA acknowledges its mistake in the
cost of consumables and has adjusted
the O&M costs accordingly. This yields
a fairly substantial drop in per school
annual expenses for O%M programs.
The reason for the decrease in GaM
costs noted below is aimost entitely due
to this decrease in cost of consumables.

The final rule’s costs of O&M
programs per school on a yearly basis
{excluding the cost of special equipment
acquisition) are now estimated to be
$3.800 for a public primary school, $5,100
for a public secondary school and $3,800
for a private school. The total O&M
costs have decreased from $525.4 million
in the proposal to $282.7 million for the
final rule.

4. Costs for removal, enclosure und
encapsulation pro/ects. Commenters
argued that cost estimates in the
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proposal for removal projects were
incorrect because they assumed
replacement costs and post-abatement
air monitoring for asbestos materials
removed during building demolition,
These errors have been corrected in the
final cost estimates.

In addition, EPA assumed in the
proposal that all post-response action
air samples would be analyzed using
TEM. Since the rule allows limited PCM,
the costs of response actions have
decreased accordingly. This cost
decrease is approximately $4,000 in
direct expenses per project for those
projects using PCM.

Total costs for removal, enclosure and
encapsulation projects have decreased
from $1.587.8 million in the proposal to
$1.431 million in the final rule.

5. Risk related to asbestos in
buildings. Comments argued that EPA
did not adequately assess the evidence
relating to the harm caused by asbestos
in schools. Specifically, they claim that
EPA'’s assessment of risk [or this rule (1)
did not consider estimates of the
toxicological potency of asbestos
developed by a number of scientists
who disagree with the potency estimates
accepted by the Agency; (2) ignored
studies showing that prevailing
exposure to asbestos in schools has
often been measured at levels far below
those assumed by the Agency inits .
assessrhent (70 to 500 ng/m *}; and (3)
did not consider documentation that
asbestos exposures after major
abatement, especially removal, may not
be reduced at all and may even by
elevated. Had such evidence becn
considered, according to one of these
comments {Safe Buildings Alliance),
EPA would have come to the conclusion
that operations and maintenance
programs are, in almost all schools, the
appropriate response action to protect
health and the environment. This
evidence is cited to support the position
that protection of health and the
environment requires specification of an
airborne exposure level of protection.

EPA disagrees that the evidence cited
in these comments supports the need for
an airborne asbestos standard in
buildings. Rather, EPA believes that the
data cited by these comments, even if
assumed to be correctly interpreted by
the commenters, supports the rule as
promulgated.

The Agency has noted elsewhere in
this preamble the problems with air
monitoring as the primary assessment
tool for asbestos in schools.
Furthermore, no comments have
provided any substantive health based
justification for choosing any airborne
level as an appropriate level to protect
public health from asbestos in schools.

Nevertheless, EPA believes that the
rule accomplishes the goals of these
commenters to ensure that unnecessary
removal activities do not occur. Indeed,
one of these commenters (Safe Buildings
Alliance) specifically stated that it
believes removals could typically be the
response action if the rules were
incorrectly applied. The rules, however,
are not designated to prefer one
response action over another, but to
allow schools the flexibility to deal with
their particular situations. Certainly,
asbestos in many schools may not
present significant risks in its current
condition, but could cause considerable
harm if not dealt with properly. Also,
there are plainly schools in which
serious measures would be needed
immediately. In this context the -
evidence cited by the comments is
supportive of EPA’s rule, as discussed
below.

-With respect to the potency of
asbestos, EPA has decided that for
purposes of this rule there is no need to
resolve the divergence of opirion. See
preamble to Proposed Rule, 52 FR 15833.
In any event, EPA has considered
differing views on asbestos health
effects in other proceedings (see, e.g., 51
FR 3728 et seq., January 29, 1966) and
commenters have not presented new
evidence. The important point for
purposes of this rule, is that varying
local circumstances will drive the
decision on the appropriate response
action,

With respect to asbestos exposure,
EPA acknowledges that many building
air measurements show low prevailing
levels. However, peak ievels during
serious disturbances can be. extremely
high and may cause very serious risks to
individuals involved. Regardless of the
actual average measurements in all
schools, regardless of whether one
accepts the levels used by EPA in its
assessment or the levels presented by
the commenters, the basic structure of
the rule should not be changed.
Assessment of all the evidence leads to
the conclusion that local educational
agencies should at least adopt
operations and maintenance programs
and institute more serious response
actions if local conditions warrant. The
levels EPA used in its risk assessment
are actual measurements (see, e.g.
“Measuring Airborne Asbestos Levels in
Buildings,” EPA 560/13-80-026;
“Airborne Asbestos Levels in Schools,”
EPA 560/5-83-003) and are reasonable
for purposes of decisionmakirg in the
context of this rule. In any event, the
lower airborne asbestos levels cited by
the commenters do not make the case
for an airborne regnlatory level.

Finally, EPA interprets data on
airborne levels of asbestos before and
after removal actions differently from
the commenters. The information
available on airborne concentrations
before and after asbestos removal is
actually limited, dealing with a very
small number of abatement actions.
Nevertheless, EPA believes that this
information indicates that, in the past,
some abatement actions were not done
properly and led to increased airborne
levels. The rule, therefore, was designed
to prevent shoddy abatement work. A
draft report prepared by Batelle (March
1987) shows significant reduction in
airborne asbestos concentrations in the
enclosed abatement area in schools
immediately after removal operations.

. Airborne levels measured in the Batelle

study did increase back to
approximately the same as pre-remaoval
levels after school resumed (based on a
statistical analysis of pre- and post-
removal levels). However. these levels
could only have been the result of
reentrainment of asbestos from outside
the immediate removal area. Removals,
thus, were successful at the removal site
but could not guarantee no fiber release
from asbestos-containing materials
remaining in the building. The Batelle
draft, therefore, does not show an
increase in exposure from the removal
activities as suggested by the comments.
At the very least, removal reduced some
danger of peak exposures. The data in
the Batelle draft may indicate a need for
continuing O&M programs following
abatement, particularly where all
asbestos is not removed.

6. Model accreditation plan. EPA
received comments about the provisions
of the Model Accreditation Plan
required under section 206 of TSCA
Title II. Under Title II, the Agency was
required to submit a final Model
Accreditation Plan by April 20, 1987.
The final plan was issued by EPA in
accordance with that deadline. The final
plan appeared in the Federal Register of
April 30, 1987, entitled “Asbestos-
Containing Material in Schools; Model
Accreditation Plan.”

IV. Economic Impact

The economic impact analysis
estimates the incremental costs
attributable to the proposed regulation,
including costs of inspection, sampling,
development, and implementation of
management plans, training of school
employees, periodic surveillance, and
the implementation of abatement
actions. Estimates of the number of
schools affected and square footage of
asbestos were developed based on the
1984 EPA survey of asbestos in schools
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and data compiled from the Asbestos
School Hazard Abatement Act

(ASHAA) loan and grant program.,
Estimates of the percentage of asbestos
which falls into each of the hazard
categories were based on the results of a
survey of the EPA's Regional Asbestos
Coordinators {(RACs).

Using a model school/model project
approach, costs of inspection, sampling,
and appropriate response actions were
developed for schools with ACM in each
of the different hazard categories. For
schools with only nonfriable ACM, the
only costs estimated were for
management plan implementation.
nominal plan implementation activities,
training of the asbestos program
manager, custodial training for proper
repair and maintenance of ACM, and
the periodic surveillance and
reinspection of ACM. For purposes-of
the economic analysis, EPA assumed
that all schools with only nonfriable
ACM would choose to forego sampling
and instead just treat suspect material
as asbestos-containing.

Asbestos abatement-related costs
expected to be incurred regardless of the
existence of these regulations were
subtracted from the total costs to
calculate only the incremental cost of
the final regulations. For example, data
from the ASHAA loan and grant
application data base were used to
project an average annual rate of
removal of asbestos that is assumed
would have occurred even if TSCA Title
I1 legislation and these regulations were
not promulgated. That average annual
rate was estimated to be approximately
3.4 percent for primary schools, 3.3
percent for secondary schools, and 1.8
percent for private schools. The costs
associated with this underlying rate of
removal were subtracted from the total
costs. Also, the costs of removal of
friable ACM prior to demolition that is
required by the NESHAPs regulations
were also netted out of the total costs.

The estimated present value of the
costs of these final regulations is
approximately $3,145 million {using a 10
percent discount rate) over 30 years.
This includes the cost of initial
inspection and sampling—8$78.5 million:
development and implementation of
management plans—8$1,272 million;
periodic surveillance—8$47.7 million;
reinspection—$23.2 million; special
operations and maintenance programs—
$292.7 million; and abatement response
actions—$1,431 million.

The total number of primary and
secondary schools potentially affected
by these regulations is estimated to be
106,983. Approximately 44,600 are
estimated to have about 213 million
square feet of surfacing or thermal

systems insulation ACM. Of these. an
estimated 10,700 have surfacing ACM
only. 1t is likely that every school
contains some amount of nonfriable
ACM such as floor tile, transite board,
and fire doors.

The cost of an asbestos inspection is
estimated to range from $1,144 to $1.627
per school for schools with both
surfacing and thermal systems
insulation ACM. This cost varies
depending upon the size of the school,
the amount and type of ACM contained
in the schocl, and the type of
professional doing the work. The costs
of sampling and analysis if friable
materials are found will depend upon
the number of samples taken and
analyzed. Costs of analysis are
estimated to range from $25 to $47 per
sample. Assuming the average school
has to analyze 20 samples, the cost of
analysis will be $500 to $940 per school.
The cost of mapping ACM is estimated
to range from $110 to over $270 per
school.

The cost of developing a management
plan if asbestos-containing surfacing
ACM or thermal systems insulation
ACM is present is estimated to range
from $1,025 for an average-size public
primary school to $1,420 for an average-
size public secondary school. These
estimates are weighted averages of the
costs of plans developed by trained
school personnel and by outside
consultants. A less extensive
management plan would be required for
schools containing only nonfriable
materials. The average development
cost for a management plan where only
nonfriable materials are present is
estimated to be about $500 for both
public primary and private schools, and
about $715 for public secondary schools.

The cost of training for school
employees involves a variety of factors
ranging from course and accreditation

., exam fees to the possible expenses for

any out of town travel required for the
training. The estimated course fee for a
2-hour awareness session required of all
school maintenance employees in
schools with ACM is approximately $50
per person. The additional 14 hours of
training for school maintenance workers
who may come in contact with asbestos
in doing minor repair and maintenance
work that disturbs asbestos is estimated
to cost $250. A fee of $420 is estimated
for the 24 hours of training required for
the certification of asbestos abatement
workers doing more than just minor
repair and small glove-bag removal jobs.
The fee for the 40-hour training course
and certification required for asbestos
abatement contractors is estimated to be

$640.

Response action costs depend
primarily on the condition of the
asbestos in a school and to a lesse:
extent on many other factors. In general,
for surfacing ACM in all but the
significantly damaged category, it is
likely that the primary respoase actiun
undertaken by a school will be special
O&M activities. Use of O&M activities
would likely continue until or unless the:
ACBM deteriorates to a “significantly
damaged” condition. The annual cust of
a special O&M program (excluding
acquisition of special equipment} is
estimated to range from $3.800 fur
typical public primary school to $5.10+
for a typical public secondary schuol.
Initial cleaning costs are expecied to
range from $950 to $1,400.

The cost of removal depends upun
many factors including size of the
project. The estimated cost of remouval
for a 4,000 ft® project in which surfacing
material is removed would be
approximately $51,300. The cost of
removal for a 900 ft? boiler wrup projedt
is estimated to be approximately
$30,900. The total discounted costs of
response actions were estimated
assuming schools undertake a
combination of response actions thut
depend on the condition of the ACM

V. Rulemaking Record

EPA has established a record for this
rulemaking (docket control number
OPTS-62048E). The record is available
in the Office of Toxic Substances Publi
Information Office, from 8 a.m. o 4 p.m.
Monday through Friday, except legal
holidays. The Public Information Office
is located in Rm. NE-G004, 401 M St..
SW.,, Washington. DC.

The record includes information
considered by EPA in developing the
proposed and final rules. The record
now includes the following categories of
information:

1. Federal Register notices.

2, Support documents.

3. Reports.

4. Memoranda and letters.

5. Records of the negotiating
committee.

6. Public comments received on the
proposed rule.

7. Response to comments document.

8. Transcript of the August 25 and 26
Public Meeting.

FPA requests that any person who
commented on this rule submit to the
Agency in writing any information
which such person believes shows there
are errors or omissions in the record.
EPA will evaluate such submissions #nd
supplement the record as appropriate.
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6. USDOL. OSHA. Occupational
Exposure to Asbestos, 29 CFR 1926.58.

7. USEPA. Toxic Substances;
Asbestos Abatement Projects, 40 CFR
Part 763, Subpart G.

VII. Regulatory Assessment
Requirements

A. Executive Order 12291

Under Executive Order 12291, EPA
has determined that this rule is a
“major” rule and has developed a
Regulatory Impact Analysis. EPA has
prepared an economic impact analysis
of the TSCA Title Il regulations.

B. Regulatory Flexibility Act

EPA has analyzed the economic
impact of this rule on small businesses.
EPA's analysis of the economic
consequences of this rule appears in
Unit IV,

C. Paperwork Reduction Act

The reporting and recordkeeping
provisions in this rule have been
approved by the Office of Management
and Budget (OMB] under the Paperwork
Reduction Act, and has been assigned
OMB control number 2070-0091.

List of Subjects in 40 CFR Part 763

Asbestos, Environmental protection,
Hazardous substances, Incorporation by
reference, Occupational health and
safety, Recordkeeping, Schools.

Dated: October 17, 1987.

Lee M. Thomas,
Administrator.

Therefore, 40 CFR Part 763 is

amended as follows:

PART 763—{ AMENDED]

1. The authority citation for Part 763
continues to read as foilows:

Authority: 15 U.S.C. 2605 and 2607(c).
Subpart E also issued under 15 U.S.C. 2641,
2643, 2646, and 2647.

2. By adding §§ 763.80 through 763.99
and Appendices A, B, and D to Subpart
E to read as follows:

Subpart E—Asbestos-Containing Materials
in Schools

Sec.

763.80 Scope and purpose.

763.83 Definitions.

763.84 Ceneral local education agency
responsibilities.

763.85 Inspection and reinspections.

763.86 Sampling.

763.87 Analysis.

763.88 Assessment.

763.90 Response actions.

763.91 Operations and maintenance.

763.92 Training and periodic surveiliance.

763.93 Management plans.

763.94 Recordkeeping.

763.95 Warning labels.

763.97 Compliance and enforcement.

763.98 Waiver; delegation to State.

763.93 Exclusions.

Appendix A to Subpart E—Interim
Transmission Electron Microscopy
Analytical Methods—Mandatory and
Nonmandatory—and Mandatory Section
to Determine Completion of Response
Actions

Appendix B to Subpart E—Work Practices
and Engineering Controls far Small-
Scale, Short-Duration Operations
Maintenance and Repair (O&M}
Activities Involving ACM

* »* * * *

Appendix D to Subpart E—Transport and
Disposal of Asbestos Waste

§ 763.80 Scope and purpose.

(a) This rule requires local education
agencies to identify friable and
nonfriable asbestos-containing material
(ACM) in public and private elementary
and secondary schools by visually
inspecting school buildings for such
materials, sampling such materials if
they are not assumed to be ACM, and
having samples analyzed by appropriate
techniques referred to in this rule. The
rule requires local educaticn agencies to
submit management plans to the
Governor of their State by Octaber 12,
1988, begin to implement the plans by
July 9, 1989, and complete
implementation of the plans in a timely
fashion. In addition, local education
agencies are required to use persons
who have been accredited to conduct
inspections, reinspections, develop
management plans, or perform response
actions. The rule also includes
recardkeeping requirements. Local
education agencies may contractually

delegate their duties under this rule, but

they remain responsible for the proper
performance of those duties. Local
education agencies are encouraged to
consult with EPA Regional Asbestos
Coordinators, or if applicable, a State’s
lead agency designated by the State

Governor, for assistance in complying
with this rule.

{b) Local education agencies must
provide for the transportation and
disposal of asbestos in accordance with
EPA’s “Asbestos Waste Management
Guidance." For convenience, applicable
sections of this guidance are reprinted
as Appendix D of this subpart. There are
regulations in place, however, that affect
transportation and disposal of asbestos
waste generated by this rule. The
transportation of asbestos waste is
covered by the Department of
Transportation (49 CFR Part 173,
Subpart J) and disposal is covered by
the National Emissions Standards for
Hazardous Air Pollutants (NESHAP) (40
CFR Part 61, Subpart M).

§ 763.83. Definitions.

For purposes of this subpart;

“Act” means the Toxic Substances
Control Act (TSCA}, 15 U.S.C. 2601, et
seq.

“Accessible” when referring to ACM
means that the material is subject to
disturbance by school building
occupants or custodial or maintenance
personnel in the course of their normal
activities.

“Accredited” or “accreditation” when
referring to a person or laboratory
means that such person or laboratory is
accredited in accordance with section
206 of Title II of the Act.

“Air erosion” means the passage of
air over friable ACBM which may result
in the release of asbestos fibers.

“Asbestos” means the asbestiform
varieties of: Chrysotile (serpentine);
crocidolite (riebeckite); amosite
(cummingtonitegrunerite); anthophyllite;
tremolite; and actinolita.

“*Asbestos-containing material”
(ACM) when referring to school
buildings means any material or product
which contains more than 1 percent
asbestos.

"Asbestos-containing building
material” (ACBM) means surfacing
ACM, thermal system insulation ACM,
or miscellaneous ACM that is found in
or on interior structural members or
other parts of a school building.

“Asbestos debris” means pieces of
ACBM that can be identified by color,
texture, or compgosition, or means dust.
if the dust is determined by an
accredited inspector to be ACM.

“Damaged friable miscellaneous
ACM" means friable miscellaneous
ACM which has deteriorated or
sustained physical injury such that the
internal structure (cohesion) of the
material is inadequate or, if applicab!-
which has delaminated such that its
bond to the substrate (adhesion] is
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inadequate or which for any other
reason lacks fiber cohesion or adhesion
qualities. Such damage or deterioration
may be illustrated by the separation of
ACM into layers; separation of ACM
from the substrate; flaking, blistering, or
crumbling of the ACM surface: water
damage; significant or repeated water
stains, scrapes, gouges, mars or other
signs of physical injury on the ACM.
Asbestos debris originating from the
ACBM in question may also indicate
damage.

“Damaged friable surfacing ACM"™
means friable surfacing ACM which has
deteriorated or sustained physical injury
such that the internal structure
(cohesion) of the material is inadequate
or which has delaminated such that its
bond to the substrate (adhesion) is
inadequate, or which, for any other
reason, lacks fiber cohesion or adhesion
qualities. Such damage or deterioration
may be illustrated by the separation of
ACM into layers; separation of ACM
from the substrate; flaking, blistering, or
crumbling of the ACM surface; water
damage; significant or repeated water
stains, scrapes, gouges, mars or other
signs of physical injury on the ACM.
Asbestos debris originating from the
ACBM in question may also indicate
damage.

“Damaged or significantly damaged
thermal system insulation ACM" means
thermal system insulation ACM on
pipes, boilers, tanks, ducts, and other
thermal system insulation equipment
where the insulation has lost its
structural integrity, or its covering, in
whole or in part, is crushed, water-
stained, gouged, punctured, missing, or
not intact such that it is not able to
contain fibers. Damage may be further
illustrated by occasional punctures,
gouges or other signs of physical injury
to ACM: occasional water damage on
the protective coverings/jackets; or
exposed ACM ends or joints. Asbestos
debris originating from the ACBM in
question may also indicate damage.

“Encapsulation” means the treatment
of ACBM with a material that surrounds
or embeds asbestos fibers in an
adhesive matrix to prevent the release
of fibers, as the encapsulant creates a
membrane over the surface (bridging
encapsulant) or penetrates the material
and binds its components together
{penetrating encapsulant).

“Enclosure” means an airtight,
impermeable, permanent barrier around
ACBM to prevent the release of
asbestos fibers into the air.

“Fiber release episode” means any
uncontrolled or unintentional
disturbance of ACBM resulting in visible
emission

“Friable" when referring to material in
a school building means that the
material, when dry, may be crumbled,
pulverized, or reduced to powder by
hand pressure, and includes previously
nonfriable material after such previously
nonfriable material becomes damaged
to the extent that when dry it may be
crumbled, pulverized, or reduced to
powder by hand pressure,

“Functional space" means a room,
group of rooms, or homogeneous area
(including crawl spaces or the space
between a dropped ceiling and the floor
or roof deck above), such as
classroom(s). a cafeteria, gymnasium,
hallway(s). designated by a person
accredited to prepare management
plans, design abatement projects, or
conduct response actions.

“High-efficiency particulate air”
(HEPA) refers to a filtering system
capable of trapping and retaining at
least 99.97 percent of all monodispersed
particles 0.3 um in diameter or larger.

“Homogeneous area” means an area
of surfacing material, thermal system
insulation material, or miscellaneous
material that is uniform in color and
texture.

“Local education agency” means:

(1) Any local educational agency as
defined in section 198 of the Elementary
and Secondary Education Act of 1965
(20 U.S.C. 3381).

{2) The owner of any nonpublic,
nonprofit elementary, or secondary
school building.

{3) The governing authority of any
school operated under the defense
dependents’ education system provided
for under the Defense Dependents’ '
Education Act of 1978 (20 U.S.C. 921, et
seq.).

“Miscellaneous ACM" means
miscellaneous material that is ACM in a
school building.

“Miscellaneous material” means
interior building material on structural
components, structural members or
fixtures, such as floor and ceiling tiles,
and does not include surfacing material
or thermal system insulation.

“Nonfriable" means material in a
school building which when dry may not
be crumbled, pulverized, or reduced to
powder by hand pressure.

“Operations and maintenance
program” means a program of work
practices to maintain friable ACBM in
good condition, ensure clean up of
asbestos fibers previously released, and
prevent further release by minimizing
and controlling friable ACBM
disturbance or damage.

“Potential damage” means
circumstances in which:

(1) Friable ACBM is in an area
regularly used by building occupants,

including maintenance personnel, in the
course of their normal activities.

(2) There are indications that there is
a reasonable likelihood that the material
or its covering will become damaged.
deteriorated, or delaminated due to
factors such as changes in building use.
changes in operations and maintenance
practices, changes in occupancy, or
recurrent damage.

“Potential significant damage™ means
circumstances in which:

(1) Friable ACBM is in an area
regularly used by building occupants,
including maintenance personnel, in the
course of their normal activities.

(2) There are indications that there is
a reasonable likelihood that the material
or its covering will become significantly
damaged, deteriorated, or delaminated
due to factors such as changes in
building use, changes in operations and
maintenance practices, changes in
occupancy, or recurrent damage.

(3) The material is subject to major or
continuing disturbance, due to factors
including, but not limited to,
accessibility or, under certain
circumstances, vibration or air erosion.

“Preventive measures” means actions
taken to reduce disturbance of ACBM or
otherwise eliminate the reasonable
likelihood of the material's becoming

* damaged or significantly damaged.

“Removal” means the taking out or
the stripping of substantially all ACBM
from a damaged area, a functional
space, or a homogeneous area in a
school building.

“Repair"” means returning damaged
ACBM to an undamaged condition or to
an intact state so as to prevent fiber
release.

“Response action” means a method,
including removal, encapsulation,
enclosure, repair, operations and
maintenance, that protects human
health and the environment from friable
ACBM.

“Routine maintenance area” means an
area, such as a boiler room or
mechanical room, that is not normally
frequented by students and in which
maintenance employees or contract
workers regularly conduct maintenance
activities.

“School” means any elementary or
secondary school as defined in section
198 of the Elementary and Secondary
Education Act of 1965 (20 U.S.C. 2854).

“School building” means:

(1) Any structure suitable for use as a
classroom. including a school facility
such as a laboratory, library, school
eating facility, or facility used for the
preparation of food.

(2) Any gymnasium or other facility
which is specially designed for athletic
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or recreational activities for an
academic course in physical education.

(3) Any other facility used for the
instruction or housing of students or for
the administration of educational or
research programs.

(4) Any maintenance. storage, or
utility facility, including any hallway,
essential to the operation of any facility
described in this definition of “school
building” under paragraphs (1}, (2), or
(3).

(5) Any portico or covered exterior
hallway or walkway.

(6) Any exterior portion of a
mechanical system used to condition
interior space.

“Significantly damaged friable
miscellaneous ACM" means damaged
friable miscellaneous ACM where the
damage is extensive and severe.

“Significantly damaged friable
surfacing ACM" means damaged friable
surfacing ACM in a functional space
where the damage is extensive and
severe.

“State” means a State, the District of
Columbia, the Commonwealth of Puerto
Rico, Guam, American Samoa, the
Northern Marianas, the Trust Territory
of the Pacific Islands. and the Virgin
Islands.

“Surfacing ACM" means surfacing
material that is ACM.

“Surfacing material” means material
in a school building that is sprayed-on,
troweled-on, or otherwise applied to
surfaces, such as acoustical plaster on
ceilings and fireproofing materials on
structural members, or other materials
on surfaces for acoustical, fireproofing,
or other purposes.

“Thermal system insulation” means
material in a school building applied to
pipes, fittings, boilers, breeching, tanks,
ducts, or other interior structural
components to prevent heat loss or gain,
or water condensation, or for other
purposes.

“Thermal system insulation ACM"”
means thermal system insulation that is
ACM.

“Vibration" means the periodic
motion of friable ACBM which may
result in the release of asbestos fibers.

§ 763.84 General local education agency
responsibilities.

Each local education agency shalil:

(a) Ensure that the activities of any
persons who perform inspections,
reinspections, and periodic surveillance,
develop and update management plans,
and develop and implement response
actions, including operations and
maintenance, are carried out in
accordance with Subpart E of this part.

{b) Ensure that all custodial and
maintenance employees are properly

trained as required by this Subpart E
and other applicable Federal and/or
State regulations (e.g., the Occupational
Safety and Health Administraticn
asbestos standard for construction, the
EPA worker protection rule, or
applicable State regulations).

(c) Ensure that workers and building
occupants, or their legal guardians. are
informed at least once each school year
about inspections, response actions, and
post-response action activities. including
periodic reinspection and surveillance
activities that are planned or in
progress.

(d) Ensure that short-term workers
(e.g., telephone repair workers, utility
workers, or exterminators) who may
come in contact with asbestos in a
school are provided information
regarding the locations of ACBM and
suspected ACBM assumed to be ACM.

(e) Ensure that warning labels are
posted in accordance with § 763.95.

(f) Ensure that management plans are
available for inspection and notification
of such availability has been provided
as specified in the management plan
under § 763.93(g).

{g)(1} Designate a person to ensure
that requirements under this section are
properly implemented.

(2) Ensure that the designated person
receives adequate training to perform
duties assigned under this section. Such
training shall provide, as necessary,
basic knowledge of:

(i} Health effects of asbestos.

(ii) Detection, identification, and
assessment of ACM.

(iii) Options for controlling ACBM.

(iv) Asbestos management programs.

(v) Relevant Federal and State
regulations concerning asbestos,
including those in this Subpart E and
those of the Occupational Safety and
Health Administration, U.S. Department
of Labor, the U.S. Department of
Transportation and the U.S.
Environmental Protection Agency.

(h} Consider whether any conflict of
interest may arise from the
interrelationship among accredited
personnel and whether that should
influence the selection of accredited
personnel to perform activities under
this subpart.

§ 763.85 Inspection and reinspections.

(a) Inspection. (1) Except as provided
in paragraph (a)(2) of this section, before
October 12, 1988, local education
agencies shall inspect each school
building that they lease, own, or
otherwise use as a school building to
identify all locations of friable and
nonfriable ACBM.

(2) Any building leased or acquired on
or after October 12, 1988. that is to be

used as a school building shall be
inspected as described under
paragraphs (a) (3) and {4) of this section
prior to use as a school building. In the
event that emergency use of an
uninspected building as a school
building is necessitated, such buildings
shall be inspected within 30 days after
commencement of such use.

{3) Each inspection shall be made by
an accredited inspector.

{4) For each area of a school building,
except as excluded under § 763.99. each
person performing an inspection shall:

(i) Visually inspect the area to identify
the locations of all suspected ACBM.

(ii) Touch all suspected ACBM 1o
determine whether they are friable.

(iii) Identify all homogeneous areas of
friable suspected ACBM and all
homogeneous areas of nonfriable
suspected ACBM.

{iv) Assume that some or all of the
homogeneous areas are ACM, and. for
each homogeneous area that is not
assumed to be ACM, collect and submit
for analysis bulk samples under
§§ 763.86 and 763.87.

(v) Assess, under § 763.88, friable
material in areas where samples are
collected, friable material in areas that
are assumed to be ACBM, and friable
ACBM identified during a previous
inspection.

{vi) Record the following and submit
to the person designated under § 763.84
a copy of such record for inclusion in the
management plan within 30 days of the
inspection:

(A) An inspection report with the date
of the inspection signed by each
accredited person making the
inspection, State of accreditation, and if
applicable, his or her accreditation
number.

(B} An inventory of the locations of
the homogeneous areas where samples
are collected, exact location where each
bulk sample is collected, dates that
samples are collected, homogeneous
areas where friable suspected ACBM is
assumed to be ACM, and homogeneous
areas where nonfriable suspected
ACBM is assumed to be ACM.

(C) A description of the manner used
to determine sampling locations. the
name and signature of each accredited
inspector who collected the samples,
State of accreditation, and, if applicable,
his or her accreditation number.

(D) A list of whether the homogeneous
areas identified under paragraph
{a)(4){vi)(B) of this section are surfacing
material, thermal svstem insulation, or
miscellaneous material.

(E) Assessments made of friable
material, the name and signature of each
accredited inspector making the
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assessment, State of accreditation, and
if applicable, his or her accreditation
number.

(b) Reinspection. (1) At least once
every 3 years after a management plan
is in effect, each local education agency
shall conduct a reinspection of all
friable and nonfriable known or
assumed ACBM in each school building
that they lease, own, or otherwise use as
a school building,

(2) Each inspection shall be made by
an accredited inspector.

{3) For each area of a school building,
each person performing a reinspection
shall:

(i) Visually reinspect, and reassess,
under § 763.88, the condition of all
friable known or assumed ACBM.

(ii) Visually inspect material that was
previously considered nonfriable ACBM
and touch the material to determine
whether it has become friable since the
last inspection or reinspection.

(iii) Identify any homogeneous areas
with material that has become friable
since the last inspection or reinspection.

(iv) For each homogeneous area of
newly friable material that is already
assumed to be ACBM, bulk samples
may be collected and submitted for
anelysis in accordance with §§ 763.86
and 763.87,

(v) Assess, under § 763.88, the
condition of the newly friable material
in areas where samples are collected,
and newly friable materials in areas that
are assumed to be ACBM.

(vi) Reassess, under § 763.88, the
condition of friable known or assumed
ACBM previously identified.

(vii) Record the following and submit
to the person designated under § 763.84
a copy of such record for inclusion in the
management plan within 30 days of the
reinspection:

(A) The date of the reinspection, the
name and signature of the person
making the reinspection, State of
accreditation, and if applicable, his or
her accreditation number, and any
changes in the condition of known or
assumed ACBM.

(B) The exact locations where samples
are collected during the reinspection, a
description of the manner used to
determine sampling locations, the name
and signature of each accredited
inspector who collected the samples,
State of accreditation, and, if applicable,
his or her accreditation number.

(C) Any assessments or
reassessments made of friable material,
the name and signature of the accredited
inspector making the assessments, State
of accreditation, and if applicable, his or
her accreditation number.

(c) General. Thermal system
insulation that has retained its structural

integrity and that has an undamaged
protective jacket or wrap that prevents
fiber release shall be treated as
nonfriable and therefore is subject only
to periodic surveillance and preventive
measures as necessary.

§763.86 Sampling.

(a) Surfacing material. An accredited
inspector shall collect, in a statistically
random manner that is representative of
the homogeneous area, bulk samples
from each homogeneous area of friable
surfacing material that is not assumed to
be ACM, and shall collect the samples
as follows:

{1} At least three bulk samples shall
be collected from each homogeneous
area that is 1,000 ft2 or less, except as
provided in § 763.87(c){2).

(2) At least five bulk samples shall be
collected from each homogeneous area
that is greater than 1,000 ft? but less
than or equal to 5,000 ft?, except as
provided in § 763.87(c)(2).

(3) At least seven bulk samples shall
be collected from each homogeneous
area that is greater than 5,000 {t2, except
as provided in § 763.87(c)(2).

(b) Thermal system insulation. {1)
Except as provided in paragraphs (b) (2)
through (4) of this section and
§ 763.87(c), an accredited inspector shall
collect, in a randomly distributed
manner, at least three bulk samples from
each homogeneous area of thermal
system insulation that is not assumed to
be ACM.

(2) Collect at least one bulk sample
from each homogeneous area of patched
thermal system insulation that is not
assumed to be ACM if the patched
?ection is less than 6 linear or square

eet.

" (3) In a manner sufficient to determine
whether the material is ACM or not
ACM, collect bulk samples from each
insulated mechanical system that is not
assumed to be ACM where cement or
plaster is used on fittings such as tees,

. elbows, or valves, except as provided

under § 763.87(c)(2).

(4) Bulk samples are not required to
be collected from any homogeneous
area where the accredited inspector has
determined that the thermal system
insulation is fiberglass, foam glass,
rubber, or other non-ACBM.

(c) Miscellaneous material. In a
manner sufficient to determine whether
material is ACM or not ACM, an
accredited inspector shall collect bulk
samples from each homogeneous area of
friable miscellaneous material that is
not assumed to be ACM.

{d) Nonfriable suspected ACBM. If
any homogeneous area of nonfriable
suspected ACBM is not assumed to be
ACM, then an accredited inspector shall

collect, in a manner sufficient to
determine whether the material is ACM
or not ACM, bulk samples from the
homogeneous area of nonfriable
suspected ACBM that is not assumed to
be ACM.

§763.87 Analysis.

(a) Local education agencies shall
have bulk samples, collected under
§ 763.86 and submitted for analysis,
analyzed for asbestos using laboratories
accredited by the National Bureau of
Standards (NBS). Local education
agencies shall use laboratories which
have received interim accreditatinn for
polarized light microscopy (PLM}
analysis under the EPA Interim
Asbestos Bulk Sample Analysis Quality
Assurance Program until the NBS PLM
laboratory accreditation program for
PLM is operational.

(b) Bulk samples shall not be
composited for analysis and shall be
analyzed for asbestos content by PLM,
using the “Interim Method for the
Determination of Asbestos in Bulk
Insulation Samples” found at Appendix
A to Subpart F in 40 CFR Part 763,

(c)(1) A homogeneous area is
considered not to contain ACM only if
the results of all samples required to be
collected from the area show asbestos in
amounts of 1 percent or less.

(2) A homogeneous area shall be
determined to contain ACM based on «
finding that the results of at least one
sample collected from that area shows
that asbestos is present in an amount
greater than 1 percent.

(d) The name and address of each
laboratory performing an analysis, the
date of analysis, and the name and
signature of the person performing the
analysis shall be submitted to the
person designated under § 763.84 for
inclusion into the management plan
within 30 days of the analysis.

§763.88 Assessment.

(a)(1) For each inspection and
reinspection conducted under § 763.85
{a) and (c) and previous inspections
specified under § 763.99, the local
education agency shall have an
accredited inspector provide a written
assessment of all friable known or
assumed ACBM in the school building.

(2) Each accredited inspector
providing a written assessment shall
sign and date the assessment, provide
his or her State of accreditation, and if
applicable, accreditation number, and
submit a copy of the assessment to the
person designated under § 763.84 for
inclusion in the management plan within
30 days of the assessment.
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{b) The inspector shall classify and
give reasons in the written assessment
for classifying the ACBM and suspected
ACBM assumed to be ACM in the
school building into one of the following
categories:

(1) Damaged or significantly damaged
thermal system insulation ACM.

{2) Damaged friable surfacing ACM.

(3) Significantly damaged friable
surfacing ACM.

{4) Damaged or significantly damaged
friable miscellaneous ACM.

(5) ACBM with potential for damage.

{6) ACBM with potential for
significant damage.

(7) Any remaining friable ACBM or
friable suspected ACBM.

(c) Assessment may include the
following considerations:

(1) Location and the amount of the
material, both in total quantity and as a
percentage of the functional space.

(2) Condition of the material,
specifying:

(i) Type of damage or significant
damage (e.g.. flaking, blistering, water
damage, or other signs of physical
damage).

(i) Severity of damage (e.g.. major
flaking, severely torn jackets, as
opposed to occasional flaking, minor
tears to jackets).

(iii) Extent or spread of damage over
large areas or large percentages of the
homogeneous area.

(3) Whether the material is accessible.

(4) The material's potential for
disturbance.

(5) Known or suspected causes of
damage or significant damage (e.g., air
erosion, vandalism, vibration, water).

{6) Preventive measures which might
eliminate the reasonable likelihood of
undamaged ACM from becoming
significantly damaged.

{d) The local education agency shall
select a person accredited to develop
management plans to review the results
of each inspection, reinspection, and
assessment for the school building and
to conduct any other necessary
activities in order to recommend in
writing to the local education agency
appropriate response actions. The
accredited person shall sign and date
the recommendation, provide his or her
State of accreditation, and, if applicable,
provide his or her accreditation number,
and submit a copy of the :
recommendation to the person
designated under § 763.84 for inclusion
in the management plan.

§ 763.90 Response actions.

{a) The local education agency shall
select and implement in a timely manner
the appropriate response actions in this
section consistent with the assessment

conducted in § 763.88. The response
actions selected shall be sufficient to
protect human health and the
environment. The local education
agency may then select, from the
response actions which protect human
health and the environment, that action
which is the least burdensome method.
Nothing in this section shall be
construed to prohibit removal of ACBM
from a school building at any time,
should removal be the preferred
response action of the local education
agency.

{b) If damaged or significantly
damaged thermal system insulation
ACM is present in a building, the local
education agency shall:

(1) At least repair the damaged area.

(2) Remove the damaged material if it
is not feasible, due to technological
factors, to repair the damage.

(3) Maintain all thermal system
insulation ACM and its covering in an
intact state and undamaged condition.

(c)(1) If damaged friable surfacing
ACM or damaged friable miscellaneous
ACM is present in a building, the local
education agency shall select from
among the following response actions:
encapsulation, enclosure, removal, or
repair of the damaged material.

{2) In selecting the response action
from among those which meet the
definitional standards in § 763.83, the
local education agency shall determine
which of these response actions protects
human health and the environment. For
purposes of determining which of these
response actions are the least
burdensome, the local education agency
may then consider local circumstances,
including occupancy and use patterns
within the school building, and its
economic concerns, including short- and
long-term costs.

{d) If significantly damaged friable
surfacing ACM or significantly damaged
friable miscellaneous ACM is present in
a building the local education agency
shall:

(1) Immediately isolate the functional
space and restrict access, unless
isolation is not necessary to protect
human health and the environment.

(2) Remove the material in the
functional space or, depending upon
whether enclosure or encapsulation
would be sufficient to protect human
health and the environment, enclose or
encapsulate.

{e) If any friable surfacing ACM,
thermal system insulation ACM, or
friable miscellaneous ACM that has
potential for damage is present in a
building, the local edueation agency
shall at least implement an operations
and maintenance (O&M) program, as
described under § 763.91.

(f) If any friable surfacing ACM,
thermal system insulation ACM, or
friable miscellaneous ACM that has
potential for significant damage is
present in a building, the local education
agency shall:

(1) Implement an O&M program, as
described under § 763.91.

(2) Institute preventive measures
appropriate to eliminate the reasonable
likelihood that the ACM or its covering
will become significantly damaged,
deteriorated, or delaminated.

(3) Remove the material as soon as
possible if appropriate preventive
measures cannot be effectively
implemented, or unless other response
actions are determined to protect human
health and the environment.
Immediately isolate the area and restrict
access if necessary to avoid an
imminent and substantial endangerment
to human health or the environment.

(8) Response actions including
removal, encapsulation, enclosure, or
repair, other than smali-scale, short-
duration repairs, shall be designed and
conducted by persons accredited to
design and conduct response actions.

(h) The requirements of this Subpart E
in no way supersede the worker
protection and work practice
requirements under 29 CFR 1926.58
(Occupational Safety and Health
Administration (OSHA) asbestos
worker protection standards for
construction), 40 CFR Part 763. Subpart
G (EPA asbestos worker protection
standards for public employees), and 40
CFR Part 61, Subpart M (National
Emission Standards for Hazardous Air
Pollutants—Asbestos).

(i) Completion of response actions. (1)
At the conclusion of any action to
remove, encapsulate, or enclose ACBM
or material assumed to be ACBM, a
person designated by the local
education agency shall visually inspect
each functional space where such action
was conducted to determine whether the
action has been properly completed.

{2)(i) A person designated by the local
education agency shall collect air
samples using aggressive sampling as
described in Appendix A to this Subpart
E to monitor air for clearance after each
removal, encapsulation, and enclosure
project involving ACBM, except for
projects that are of small-scale, short-
duration.

(ii) Local education agencies shall
have air samples collected under this
section analyzed for asbestos using
laboratories accredited by the National
Bureau of Standards to conduct such
analysis using transmission electron
microscopy (TEM) or, under
circumstances permitted in this section,
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laboratories enrolled in the American
* Austrial Hygiene Association
‘iciency Analytical Testing Program

.-« phase contrast microscopy (PCM).

(iii) Until the National Bureau of
Standards TEM laboratory accreditation
program is operational, local
educational agencies shall use
laboratories that use the protocol
described in Appendix A to Subpart E of
this part. M ¥ He

(3) Except as provided in paragraphs
(i) (4). (5). (), or (7) of this section, an
action to remove, encapsulate, or
enclose ACBM shall be considered
complete when the average
concentration of asbestos of five air
samples cbllected within the affected
functional space and analyzed by the
TEM method in Appendix A of this
Subpart E, is not statistically
significantly different, as determined by
the Z-test calculation found in Appendix
A of this Subpart E, from the average
asbestos concentration of five air
samples collected at the same time
outside the affected functional space
and analyzed in the same manner, and
the average asbestos concentration of
the three field blanks described in
Appendix A of this Subpart E is below
the filter background level, as defined in
Appendix A of this Subpart E, of 70
e*ructures per square millimeter (70 s/

2

.«) An action may also be considered
complete if the volume of air drawn for
each of the five samples collected within
the affected functional space is equal to
or greater than 1,199 L of air for a 25 mm
filter or equal to or greater than 2,799 L
of air for a 37 mm filter, and the average
concentration of asbestos as analyzed
by the TEM method in Appendix A of
this Subpart E, for the five air samples
does not exceed the filter background
level, as defined in Appendix A, of 70
structures per square millimeter (70 s/
mm %), If the average concentration of
asbestos of the five air samples within
the affected functional space exceeds 70
s/mm 3, or if the volume of air in each of
the samples is less than 1,199 L of air for
a 25 mm filter or less than 2,799 L of air
for a 37 mm filter, the action shall be
considered complete only when the
requirements of paragraph (i) (3), (5), (6),
or (7) of this section are met.

(5) At any time, a local education
agency may analyze air monitoring
samples collected for clearance
purposes by phase contrast microscopy
{PCM) to confirm completion of removal,
encapsulation, or enclosure of ACBM
that is greater than small-scale, short-
duration and less than or equal to 160

re feet or 260 linear feet. The action
« be considered complete when the
results of samples collected in the

affected functional space and analyzed
by phase contrast microscopy using the
National Institute for Occupational
Safety and Health (NIOSH) Method 7400
entitled “Fibers” published in the
NIOSH Manual of Analytical Methods,
3rd Edition, Second Supplement, August
1987, show that the concentration of
fibers for each of the five samples is less
than or equal to a limit of quantitation
for PCM (0.01 fibers per cubic centimeter
(0.01 f/cm 3) of air). The method is
available at the Office of the Federal
Register Information Center, 11th and L
St.. NW., Room 8401, Washington, DC,
20408, and the EPA OPTS Reading
Room, Rm. G004 Northeast Mall, 401 M
St., SW., Washington, DC 20460. This
incorporation by reference was
approved by the Director of the Federal
Register in accordance with 5 U.S.C,
552{a) and 1 CFR Part 51. The method is
incorporated as it exists on the effective
date of this rule, and a notice of any
change to the method will be published
in the Federal Register.

{6) Until October 7, 1989, a local
education agency may analyze air
monitoring samples collected for
clearance purposes by PCM to confirm
completion of removal, encapsulation, or
enclosure of ACBM that is less than or
equal to 3,000 square feet or 1,000 linear
feet. The action shall be considered
complete when the results of samples
collected in the affected functional
space and analyzed by PCM using the
NIOSH Method 7400 entitled “Fibers"
published in the NIOSH Manual of
Analytical Methods, 3rd Edition, Second
Supplement, August 1987, show that the
concentration of fibers for each of the
five samples is less than or equal to a
limit quantitation for PCM (0.01 fibers
per cubic centimeter, 0.01 f/cm 3). Th-~
method is available at the Office of the
Federal Register, 11th and L St., NW.,
Room 8301, Washington, DC, 20408, and
in the EPA OPTS Reading Room, Rm.
G004 Northeast Mall, 401 M St., SW.,
Washington, DC 20460, This
incorporation by referer.ce was
approved by the Director of the Federal
Register in accordance with 5 U S.C.
552(a) and 1 CFR Part 51. The method is
incorporated as it exists on the effective
date of this rule and a notice of any
change teo the method will be published
in the Federal Register.

(7) From October 8, 1989, to OctoLer 7,
1990, a local education agency may
analyze air monitoring samples
collected for clearance purposes by
PCM to confirm completion of removal,
encapsulation, or enclosure of ACBM
that is less than or equal to 1,500 square
feet or 500 linear feet. The action shall
be considered complete when the results
of samples collected in the affected

functional space and analyzed by PCM
using the NIOSH Method 7400 entitled
“Fibers" published in the NIOSH
Manual of Analytical Methods, 3rd
Edition, Second Supplement, August
1987, show that the concentration of
fibers for each of the five samples is less
than or equal to a limit of quantitation
for PCM (0.01 fibers per cubic
centimeter, 0.01 f/cm 2). The method is
available at the Office of the Federal
Register, 11th and L St., NW., Room
8301, Washington, DC, 20408, and in the
EPA OPTS Reading Room, Rm. Gon4
Northeast Mall, 401 M St., SW.,
Washington, DC 20460. This
incorporation by reference was
approved by the Director of the Federal
Register in accordance with 5 U.S.C.
552(a) and 1 CFR Part 51. The method is
incorporated as it exists on the effective
date of this rule and a notice of any
change to the method will be published
in the Federal Register.

(8) To determine the amount of ACBM
affected under paragraphs (i) (5), (8),
and (7) of this section, the local
education agency shall add the total
square or linear footage of ACBM within
the containment barriers used to isolate
the functional space for the action to .
remove, encapsulate, or enclose the
ACBM. Contiguous portions of material
subject to such action conducted
concurrently or at approximately the
same time within the same school
building shall not be separated to
qualify under paragraphs (i) (5), (6}, or
{7) of this section.

§763.91 Operations and maintenance.

{a) Applicability. The local education
agency shall implement an operations,
maintenance, and repair {O&M) program
under this section whenever any friable
ACBM is present or assumed to be
present in a building that it leases,
owns, or otherwise uses as a school
building. Any material identified as
nonfriable ACBM or nonfriable assumed
ACBM must be treated as friable ACBM
for purposes of this section when the
material is about to become friable as a
result of activities performed in the
school building.

(b) Worker protection. The protection
provided by EPA at 40 CFR 763.121 for
worker protection during asbestos
abatement projects is extended to
employees of local education agencies
who perform operations, maintenance,
and repair (O&M) activities involving
ACM and who are not covered by the
OSHA asbestos construction standard
at 29 CFR 1926.58 or an asbestos worker
approved by OSHA under section 19 of
the Occupational Safety and Health Act.
Local education agencies may consult
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Appendix B of this Subpart if their
employees are performing operations,
maintenance, and repair activities that
are of small-scale, short-duration.

(c) Cleaning—(1) Initial cleaning.
Unless the building has been cleaned
using equivalent methods within the
previous 6 months, all areas of a school
building where friable ACBM, damaged
or significantly damaged thermal system
insulation ACM, or friable suspected
ACBM assumed to be ACM are present
shall be cleaned at least once after the
completion of the inspection required by
§ 763.85{a) and before the initiation of
any response action, other than O&M
activities or repair, according to the
following procedures:

(i) HEPA-vacuum or steam-clean all
carpets.

(ii) HEPA-vacuum or wet-clean all
other floors and all other horizontal
surfaces.

({iii) Dispose of all debris, filters,
mopheads, and cloths in sealed, leak-
tight containers.

(2) Additional cleaning. The
accredited management planner shall
make a written recommendation to the
local education agency whether
additional cleaning is needed, and if so,
the methods and frequency of such
cleaning.

(d) Operations and maintenance
activities. The local education agency
shall ensure that the procedures
described below to protect building
occupants shall be followed for any
operations and maintenance activities
disturbing friable ACBM:

(1) Restrict entry into the area by
persons other than those necessary to
perform the maintenance project, either
by physically isolating the area or by
scheduling.

{2) Post signs to prevent entry by
unauthorized persons.

(3) Shut off or temporarily modify the
air-handling system and restrict other
sources of air movement.

(4) Use work practices or other
controls, such as, wet methods,
protective clothing, HEPA-vacuums,
mini-enclosures, glove bags, as
necessary to inhibit the spread of any
released fibers.

(5) Clean all fixtures or other
components in the immediate work area.

(6) Place the asbestos debris and other
cleaning materials in a sealed, leak-tight
container.

(e) Maintenance activities other than
small-scale, short-duration. The
response action for any maintenance
activities disturbing friable ACBM, other
than small-scale, short-duration
maintenance activities, shall be
designed by persons accredited to
design response actions and conducted

by persons accredited to conduct
response actions.

(f) Fiber release episodes—(1) Minor
fiber release episode. The local
education agency shall ensure that the
procedures described below are
followed in the event of a minor fiber
release episode (i.e., the falling or
dislodging of 3 square or linear feet or
less of friable ACBM}):

(i) Thoroughly saturate the debris
using wet methods.

(ii) Clean the area, as described in
paragraph (e) of this section.

(iii) Place the asbestos debris in a
sealed, leak-tight container.

(iv) Repair the area of damaged ACM
with materials such as asbestos-free

spackling, plaster, cement, or insulation,

or seal with latex paint or an
encapsulant, or immediately have the
appropriate response action
implemented as required by § 763.90.

(2) Major fiber release episode. The
local education agency shall ensure that
the procedures described below are
followed in the event of a major fiber
release episode (i.e., the falling or
dislodging of more than 3 square or
linear feet of friable ACBM):

(i) Restrict entry into the area and
post signs to prevent entry into the area
by persons other than those necessary
to perform the response action.

(ii) Shut off or temporarily modify the
air-handling system to prevent the
distribution of fibers to other areas in
the building.

(iii) The response action for any major
fiber release episode must be designed
by persons accredited to design
response actions and conducted by
persons accredited to conduct response
actions.

§ 763.92 Training and periodic
surveillance.

(a) Training. (1) The local education

..agency shall ensure, prior to the

implementation of the O&M provisions
of the management plan, that all
members of its maintenance and
custodial staff (custodians, electricians,
heating/air conditioning engineers,
plumbers, etc.) who may work in a
building that contains ACBM receive
awareness training of at least 2 hours,
whether or not they are required to work
with ACBM. New custodial and
maintenance employees shall be trained
within 60 days after commencement of
employment. Training shall include, but
not be limited to:

(i) Information regarding asbestos and
its various uses and forms.

(ii) Information on the health effects
associated with asbestos exposure.

(iii) Locations of ACBM identified
throughout each school building in
which they work.

(iv) Recognition of damage,
deterioration, and delamination of
ACBM.

{(v) Name and telephone number of the
person designated to carry out general
local education agency responsibilities
under § 763.84 and the availability and
location of the management plan.

{2) The local education agency shall
ensure that all members of its
maintenance and custodial staff who
conduct any activities that will result in
the disturbance of ACBM shall receive
training described in paragraph (a}{1) of
this section and 14 hours of additional
training. Additional training shall
include, but not be limited to:

(i) Descriptions of the proper methods
of handling ACBM.

(ii) Information on the use of
respiratory protection as contained in
the EPA/NIOSH Guide to Respiratory
Protection for the Asbestos Abatement
Industry, September 1986 (EPA 560/
OPTS-86-001}, available from TSCA
Assistance Office (TS-799), Office of
Toxic Substances, Environmental
Protection Agency, Rm. E-543, 401 M St.
SW,, Washington, DC 20460, and other
personal protection measures.

(iii) The provisions of this section and
§ 763.91, Appendices A, B, C, D of this
Subpart E of this part, EPA regulations
contained in 40 CFR Part 763, Subpart G,
and in 40 CFR Part 61, Subpart M, and
OSHA regulations contained in 29 CFR
1926.58.

(iv) Hands-on training in the use of
respiratory protection, other personal
protection measures, and good work
practices.

(3) Local education agency
maintenance and custodial staff who
have attended EPA-approved asbestos
training or received equivalent training
for O&M and periodic surveillance
activities involving asbestos shall be
considered trained for the purposes of
this section.

(b) Periodic surveillance. (1) At least
once every 6 months after a
management plan is in effect, each local
education agency shall conduct periodic
surveillance in each building that it
leases, owns, or otherwise uses as a
school building that contains ACBM or
is assumed to contain ACBM.

{2) Each person performing periodic
surveillance shall:

(i) Visually inspect all areas that are
identified in the management plan as
ACBM or assumed ACBM.

(ii) Record the date of the
surveillance, his or her name, and any
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changes in the condition of the
materials.
(iii) Submit to the person designated™
carry out general local education
agency responsibilities under § 763.84 a
copy of such record for inclusion in the
management plan.

§763.93 Management plans,

(a)(1) On or before October 12, 1988,
each local education agency shall
develop an asbestos management plan
for each school, including all buildings
that they lease, own, or otherwise use as
school buildings, and submit the plan to
an Agency designated by the Governor
of the State in which the local education
agency is located. The plan may be
submitted in stages that cover a portion
of the school buildings under the
authority of the local education agency.

(2) If a building to be used as part of a
school is leased or otherwise acquired
after October 12, 1988, the local
education agency shall include the new
building in the management plan for the
school prior to its use as a school
building. The revised portions of the
management plan shall be submitted to
the Agency designated by the Governor.

(3) If a local education agency begins
to use a building as a school after
October 12, 1988, the local education
>eency shall submit a management plan

the school to the Agency designated
.. the Governor prior to its use as a
school.

(b) On or before October 17, 1987, the
Governor of each State shall notify local
education agencies in the State
regarding where to submit their
management plans. States may establish
administrative procedures for reviewing
management plans. If the Governor does
not disapprove a management plan

“within 90 days after receipt of the plan,
the local education agency shall
implement the plan.

(c) Each local education agency must
begin implementation of its management
plan on or before July 9, 1989, and
complete implementation in a timely
fashion. ,

(d) Each local education agency shall
maintain and update its management
plan to keep it current with ongoing
operations and maintenance, periodic
surveillance, inspection, reinspection,
and response action activities. All
provisions required to be included in the
management plan under this section
shall be retained as part of the
management plan, as well as any
information that has been revised to
bring the plan up-to-date.

"~) The management plan shall be

loped by an accredited
wanagement planner and shall include:

(1) A list of the name and address of
each school building and whether the
school building contains friable ACBM,
nonfriable ACBM, and friable and
nonfriable suspected ACBM assumed to
be ACM.

(2} For each inspection conducted
before the December 14, 1987:

(i} The date of the inspection.

(i} A blueprint, diagram, or written
description of each school building that
identifies clearly each location and
approximate square or linear footage of
any homogeneous or sampling area
where material was sampled for ACM,
and, if possible, the exact locations
where bulk samples were collected, and
the dates of collection.

(i) A copy of the analyses of any
bulk samples, dates of analyses, and a
copy of any other laboratory reports
pertaining to the analyses,

(iv} A description of any response
actions or preventive measures taken to
reduce asbestos exposure, including if
possible, the names and addresses of all
contractors involved, start and
completion dates of the work, and
results of any air samples analyzed
during and upon completion of the work.

(v) A description of assessments,
required to be made under § 763.88, of
material that was identified before
December 14, 1987, as friable ACBM or
friable suspected ACBM assumed to be
ACM, and the name and signature, State
of accreditation, and if applicable,
accreditation number of each accredited
person making the assessments.

(3) For each inspection and
reinspection conducted under § 763.85:

(i) The date of the inspection or
reinspection and the name and
signature, State of accreditation and, if
applicable, the accreditation number of
each accredited inspector performing
the inspection or reinspection.

(ii) A blueprint, diagram, or written
description of each school building that
identifies clearly each location and
approximate square or linear footage of
homogeneous areas where material was
sampled for ACM, the exact location
where each bulk sample was collected,
date of collection, homogeneous areas

- where friable suspected ACBM is

assumed to be ACM, and where
nonfriable suspected ACBM is assumed
to be ACM.

{iii) A description of the manner used
to determine sampling locations, and the
name and signature of each accredited
inspector collecting samples, the State of
accreditation, and if applicable, his or
her accreditation number.

(iv) A copy of the analyses of any
bulk samples collected and analyzed,
the name and address of any laboratory
that analyzed bulk samples, a statement

that the laboratory meets the applicable
requirements of § 763.87(a) the date of
analysis, and the name and signature of
the person performing the analysis.

(v) A description of assessments,
required to be made under § 763.88, of
all ACBM and suspected ACBM
assumed to be ACM, and the name,
signature, State of accreditation, and if
applicable, accreditation number of
each accredited person making the
assessments,

(4) The name, address, and telephone
number of the person designated under
§ 763.84 to ensure that the duties of the
local education agency are carried out,
and the course name, and dates and
hours of training taken by that person to
carry out the duties.

(5) The recommendations made to the
local education agency regarding
response actions, under § 763.88(d), the
name, signature, State of accreditation
of each person making the
recommendations, and if applicable, his
or her accreditation number.

(6) A detailed description of
preventive measures and response
actions to be taken, including methods
to be used, for any friable ACBM, the
locations where such measures and
action will be taken, reasons for
selecting the response action or
preventive measure, and a schedule for
beginning and completing each
preventive measure and response
action.

(7) With respect to the person or
persons who inspected for ACEM and
who will design or carry out res ponse
actions, except for operations and
maintenance, with respect to the ACBM,
one of the following statements:

(i) If the State has adopted a
contractor accreditation program under
section 206(b) of Title II of the Act, a
statement that the person(s) is
accredited under such plan.

(ii) A statement that the local
education agency used (or will use)
persons who have been accredited by
another State which has adopted a
contractor accreditation plan under
section 206(b) of Title II of the Act or is
accredited by an EPA-approved course
under section 206(c) of Title II of the
Act.

(8} A detailed description in the form
of a blueprint, diagram, or in writing of
any ACBM or suspected ACBM
assumed to be ACM which remains in
the school once response actions are
undertaken pursuant to § 763.90. This
description shall be updated as response
actions are completed.

{8) A plan for reinspection under
§ 763.85, a plan for operations and
maintenance activities under § 763.91,
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and a plan for periodic surveillance
under § 763.92, a description of the
recommendation made by the:
management planner regarding
additional cleaning under § 763.91(c)(2)
as part of an operations and
maintenance program, and the response
of the local education agency to that
recommendation.

{10} A description of steps taken to
inform workers and building occupants,
or their legal guardians, about
inspections, reinspections, response
actions, and post-response action
activities, including periodic
reinspection and surveillance activities
that are planned or in progress.

{11) An evaluation of the resources
needed to complete response actions
successfully and carry out reinspection,
operations and maintenance activities,
periodic surveillance and training.

(12) With respect to each consultant
who contributed to the management
plan, the name of the consultant and one
of the following statements:

{i) If the State has adopted a
contractor accreditation plan under
section 206(b) of Title II of the Act, a
statement that the consultant is
accredited under such plan.

(ii) A statement that the contractor is
accredited by another State which has
adopted a contractor accreditation plan
under section 206(b) of Title II of the
Act, or is accredited by an EPA-
approved course developed under
section 206{c) of Title II of the Act.

{f) A local education agency may
require each management plan to
contain a statement signed by an
. accredited management plan developer
that such person has prepared or
assisted in the preparation of such plan
or has reviewed such plan, and that
such plan is in compliance with this
Subpart E. Such statement may not be
signed by a person who, in addition to
preparing or assisting in preparing the
management plan, also implements (or
will implement) the management plan.

{g)(1} Upon submission of a
management plan to the Governor for
review, a local education agency shall
keep a copy of the plan in its
administrative office. The management
plans shall be available, without cost or
restriction, for inspection by
representatives of EPA and the State,
the public, including teachers, other
school personnel and their
representatives, and parents. The local
education agency may charge a
reasonable cost to make copies of
management plans.

(2) Each local education agency shall
maintain in its administrative office a
complete, updated copy of a
management plan for each school under

its administrative control or direction.
The management plans shall be
available, during normal business hours,
without cost or restriction, for inspection
by representatives of EPA and the State,
the public, including teachers, other
school personnel and their
representatives, and parents. The local
education agency may charge a
reasonable cost to make copies of
management plans.

(3) Each school shall maintain in its
administrative office a complete,
updated copy of the management plan
for that school. Management plans shall
be available for inspection, without cost
or restriction, to workers before work
begins in any area of a school building.
The school shall make management
plans available for inspection to
representatives of EPA and the State,
the public, including parents, teachers,
and other school personnel and their
representatives within 5 working days
after receiving a request for inspection.
The school may charge a reasonable
cost to make copies of the management
plan.

(4) Upon submission of its
management plan to the Governor and
at least once each school year, the local
education agency shall notify in writing
parent, teacher, and employee
organizations of the availability of
management plans and shall include in
the management plan a description of
the steps taken to notify such
organizations, and a dated copy of the
notification. In the absence of any such
organizations for parents, teachers, or
employees, the local education agency
shall provide written notice to that
relevant group of the availability of
management plans and shall include in
the management plan a description of
the steps taken to notify such groups,
and a dated copy of the notification.

(h) Records required under § 763.94
shall be made by local education
agencies and maintained as part of the
management plan.

(i) Each management plan must
contain a true and correct statement,
signed by the individual designated by
the local education agency under
§ 763.84, which certifies that the general,
local education agency responsibilities,
as stipulated by § 763.84, have been met
or will be met.

§ 763.94 Recordkeeping.

{a) Records required under this
section shall be maintained in a
centralized location in the
administrative office of both the school
and the local education agency as part
of the management plan. For each
homogeneous area where all ACBM has
been removed, the local education

agency shall ensure that such records
are retained for 3 years after the next
reinspection required under

§ 763.85(b)(1), or for an equivalent
period.

(b} For each preventive measure and
response action taken for friable and
nonfriable ACBM and friable and
nonfriable suspected ACBM assumed to
be ACM, the local education agency
shall provide:

(1) A detailed written description of
the measure or action, including
methods used, the location where the
measure or action was taken, reasons
for selecting the measure or action, start
and completion dates of the work,
names and addresses of all contractors
involved, and if applicable, their State of
accreditafion, and accreditation
numbers, and if ACBM is removed, the
name and location of storage or disposal
site of the ACM.

(2) The name and signature of any
person collecting any air sample
required to be collected at the
completion of certain response actions
specified by § 763.90(i), the locations
where samples were collected, date of
collection, the name and address of the
laboratory analyzing the samples, the
date of analysis, the results of the
analysis, the method of analysis, the
name and signature of the person
performing the analysis, and a statement
that the laboratory meets the applicable
requirements of § 763.90(i)(2)(ii).

(c} Foreach person required to be
trained under § 763.92(a) (1} and (2), the
local education agency shall provide the
person’s name and job title, the date
that training was completed by that
person, the location of the training, and
the number of hours completed in such
training.

(d) For each time that periodic
surveillance under § 763.92(b) is
performed, the local education agency
shall record the name of each person
performing the surveillance, the date of
the surveillance, and any changes in the
conditions of the materials.

(e) For each time that cleaning under
§ 763.91(c) is performed, the local
education agency shall record the name
of each person performing the cleaning,
the date of such cleaning, the locations
cleaned, and the methods used to
perform such cleaning.

(f) For each time that operations and
maintenance activities under § 763.91(d}
are performed, the local education
agency shall record the name of each
person performing the activity, the start
and completion dates of the activity, the
locations where such activity occurred,
a description of the activity including
preventive measures used, and if ACBM
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is removed, the name and location of
age or disposal site of the ACM.

,} For each time that major asbestos
activity under § 763.91(e) is performed,
the local education agency shall provide
the name and signature, State of
accreditation, and if applicable, the
accreditation number of each person
performing the activity, the start and
completion dates of the activity, the
locations where such activity occurred,
a description of the activity including
preventive measures used, and if ACBM
is removed, the name and location of
storage or disposal site of the ACM.

(h} For each fiber release episode
under § 763.91(f). the local education
agency shall provide the date-and
location of the episode, the method of
repair, preventive measures or response
action taken, the name of each person
performing the work, and if ACBM is
removed, the name and location of
storage or disposal site of the ACM.

(Approved by the Office of Management and
Budget under control number 2070-0091)

§763.95 Warning labels.

(a) The local education agency shall
attach a warning label immediately
adjacent to any friable and nonfriable
ACBM and suspected ACBM assumed
t~ he ACM located in routine

itenance areas {such as boiler
.n8) at each school building. This -
shall include: .

(1) Friable ACBM that was responded
to by a means other than removal.

(2) ACBM for which no response
action was carried out.

(b} All labels shall be prominently
displayed in readily visible locations
and shall remain posted until the ACBM
that is labeled is removed.

{c) The warning label shall read, in
print which is readily visible because of
large size or bright color, as follows:
CAUTION: ASBESTOS. HAZARDOUS.
DO NOT DISTURB WITHOUT PROPER
TRAINING AND EQUIPMENT.

§763.97 Compliance and enforcement.

(a) Compliance with Title II of the
Act. (1) Section 207(a) of Title II of the
Act (15 U.S.C. 2647) makes it unlawful
for any local education agency to:

(i) Fail to conduct inspections
pursuant to section 203(b) of Title II of
the Act, including failure to follow
procedures and failure to use accredited
personnel and laboratories.

(ii) Knowingly submit false
information to the Governor regarding
any inspection pursuant to regulations
+ *ar section 203(i) of Title II of the Act.

) Fail to develop a management
p.—at pursuant to regulations under
section 203(i) of Title II of the Act.

(2) Section 207(a) of Title II of the Act
(15 U.S.C. 2647) also provides that any
local education agency which violates
any provision of section 207 shall be
liable for a civil penalty of not more
than $5.000 for each day during which
the violation continues. For the purposes
of this subpart, a “violation” means a
failure to comply with respect to a single
school building.

(b} Compliance with Title I of the Act.
(1) Section 15(1){D) of Title I of the Act
(15 U.S.C. 2614) makes it unlawful for
any person to fail or refuse to comply
with any requirement of Title II or any
rule promulgated or order issued under
Title II. Therefore, any person who
violates any requirement of this Subpart
is in violation of section 15 of Title I of
the Act.

(2) Section 15(3) of Title I of the Act
(15 U.S.C. 2614) makes it unlawful for
any person to fail or refuse to establish
or maintain records, submit reports,
notices or other information, or permit
access to or copying of records, as
required by this Act or a rule
thereunder.

(3) Section 15(4) (15 U.S.C. 2614) of
Title I of the Act makes it unlawful for
any person to fail or refuse to permit
entry or inspection as required by
section 11 of Title I of the Act.

{4) Section 18(a) of Title I of the Act
(15 U.S.C. 2615) provides that any
person who violates any provision of
section 15 of Title [ of the Act shall be
liable to the United States for a civil
penalty in an amount not to exceed
$25,000 for each such violation. Each
day such a violation continues shall, for
purposes of this paragraph, constitute a
separate violation of section 15. A local
education agency is not liable for any
civil penalty under Title I of the Act for
failing or refusing to comply with any
rule promulgated or order issued under
Title II of the Act.

(c) Criminal penalties. If any violation
committed by any person{(including a
local education agency) is knowing or
willful, criminal penalties may be
assessed under section 16(b) of Title I of
the Act.

(d) Injunctive relief. The Agency may
obtain injunctive relief under section
208(b) of Title II of the Act to respond to
a hazard which poses an imminent and
substantial endangerment to human
health or the environment or section 17
(15 U.S5.C. 2616) of Title I of the Act to
restrain any violation of section 15 of
Title I of the Act or to compel the taking
of any action required by or under Title |
of the Act.

(e) Citizen complaints. Any citizen
who wishes to file a complaint pursuant
to section 207(d) of Title II of the Act
should direct the complaint to the

Governor of the State or the EPA
Asbestos Ombudsman, 401 M Street,
SW., Washington, DC 20460. The citizen
complaint should be in writing and
identified as a citizen complaint
pursuant to section 207(d) of Title II of
TSCA. The EPA Asbestos Ombudsman
or the Governor shall investigate and
respond to the complaint within a
reasonable period of time if the
allegations provide a reasonable basis
to believe that a violation of the Act has
occurred.

{f) Inspections. EPA may conduct
inspections and review management
plans under section 11 of Title I of the
Act (15 U.S.C. 2610) to ensure
compliance.

§7683.98 Waiver; delegation to State,

(a) General. (1) Upon request from a
State Governor and after notice and
comment and an opportunity for a
public hearing in accordance with
paragraphs (b) and (c) of this section,
EPA may waive some or all of the
requirements of this Subpart E if the
State has established and is
implementing or intends to implement a
program of asbestos inspection and
management that contains requirements
that are at least as stringent as the
requirements of this Subpart E.

(2) A waiver from any requirement of
this Subpart E shall apply only to the
specific provision for which a waiver
has been granted under this section. All
requirements of this Subpart E shall
apply until a waiver is granted under
this section.

{(b) Request. Each request by a
Governor to waive any requirement of
this Subpart E shall be sent with three
complete copies of the request to the
Regional Administrator for the EPA
Region in which the State is located and
shall include:

(1) A copy of the State provisions or
proposed provisions relating to its
program of asbestos inspection and
management in schools for which the
request is made.

(2)(i) The name of the State agency
that is or will be responsible for
administering and enforcing the
requirements for which a waiver is
requested, the names and job titles of
responsible officials in that agency, and
phone numbers where the officials can
be contacted.

(i) In the event that more than one
agency is or will be responsible for
administering and enforcing the
requirements for which a waiver is
requested, a description of the functions
to be performed by each agency, how
the program will be coordinated by the
lead agency to ensure consistency and
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effective administration in the asbestos
inspection and management program
within the State, the names and job
titles of responsible officials in the
agencies, and phone numbers where the
officials can be contacted. The lead
agency will serve as the central contact
point for the EPA.

(3) Detailed reasons, supporting
papers, and the rationale for concluding
that the State’s asbestos inspection and
management program provisions for
which the request is made are at least as
stringent as the requirements of this
Subpart E.

{4} A discussion of any special
situations, problems, and needs
pertaining to the waiver request
accompanied by an explanation of how
the State intends to handle them.

{5) A statement of the resources that
the State intends to devote to the
administration and enforcement of the
provisions relating to the waiver
request.

(8) Copies of any specific or enabling
State laws (enacted and pending
enactment) and regulations
{promulgated and pending promulgation)
relating to the request, including
provisions for assessing criminal and/or
civil penalties.

(7} Assurance from the Governor, the
Attorney General, or the legal counsel of
the lead agency that the lead agency or
other cooperating agencies have the
legal authority necessary to carry out
the requirements relating to the request,

(c) General notice—hearing. (1)
Within 30 days after receipt of a request
for a waiver, EPA will determine the
completeness of the request. If EPA does
not request further information within
the 30-day period, the request will be
deemed complete.

(2) Within 30 days after EPA
determines that a request is complete,
EPA will issue for publication in the
Federal Register a notice that announces
receipt of the request, describes the
information submitted under paragraph
{b) of this section, and solicits written
comment from interested members of
the public. Comments must be submitted
within 60 days.

(3} If, during the comment period, EPA
receives a written objection to a
Governor’s request and a request for a
public hearing detailing specific
objections to the granting of a waiver,
EPA will schedule a public hearing to be
held in the affected State after the close
of the comment period and will
announce the public hearing date in the
Federal Register before the date of the
hearing. Each comment shall include the
name and address of the person
submitting the comment.

{d) Criteria. EPA may waive some or
all of the requirements of Subpart E of
this part if:

(1) The State's lead agency and other
cooperating agencies have the legal
authority necessary to carry out the
provisions of asbestos inspection and
management in schools relating to the
waiver request.

(2) The State's program of asbestos
inspection and management in schools
relating to the waiver request and
implementation of the program are or
will be at least as stringent as the
requirements of this Subpart E.

{3) The State has an enforcement
mechanism to allow it to implement the
program described in the waiver
request.

(4) The lead agency and any
cooperating agencies have or will have
qualified personnel to carry out the
provisions relating to the waiver
request,

(5) The State will devote adequate
resources to the administration and
enforcement of the asbestos inspection
and management provisions relating to
the waiver request.

(6) When specified by EPA, the State
gives satisfactory assurances that
necessary steps, including specific
actions it proposes to take and a time
schedule for their accomplishment, will
be taken within a reasonable time to
conform with applicable criteria under
paragraph (d) (2) through (4) of this
section.

(e) Decision. EPA will issue for
publication in the Federal Register a
notice announcing its decision to grant
or deny, in whole or in part, a
Governor's request for a waiver from
some or all of the requirements of this
Subpart E within 30 days after the close
of the comment period or within 30 days
following a public hearing, whichever is
applicable. The notice will include the
Agency's reasons and rationale for
granting or denying the Governor's
request. The 30-day period may be
extended if mutually agreed upon by
EPA and the State.

(f) Modifications. When any
substantial change is made in the
administration or enforcement of a State
program for which a waiver was granted
under this section, a responsible official
in the lead agency shall submit such
changes to EPA.

(8) Reports. The lead agency in each
State that has been granted a waiver by
EPA from any requirement of Subpart E
of this part shall submit a report to the
Regional Administrator for the Region in
which the State is located at least once
every 12 months to include the following
information:

(1) A summary of the State's
implementation and enforcement
activities during the last reporting period
relating to provisions waived under this
section, including enforcement actions
taken.

(2) Any changes in the administration
or enforcement of the State program
implemented during the last reporting
period.

{3) Other reports as may be required
by EPA to carry out effective oversight
of any requirement of this Subpart E that
was waived under this section.

(h) Oversight. EPA may periodically
evaluate the adequacy of a State's
implementation and enforcement of and
resources devoted to carrying out
requirements relating to the waiver. This
evaluation may include, but is not
limited to, site visits to local education
agencies without prior notice to the
State.

(i) Informal conference. (1) EPA may
request that an informal conference be
held between appropriate State and
EPA officials when EPA has reason to
believe that a State has failed to:

{i) Substantially comply with the
terms of any provision that was waived
under this section.

(ii) Meet the criteria under paragraph
(d) of this section, including the failure
to carry out enforcement activities or act
on violations of the State program.

(2) EPA will:

(i} Specify to the State those aspects
of the State's program believed to be
inadequate.

(ii) Specify to the State the facts that
underlie the belief of inadequacy.

(3) If EPA finds. on the basis of
information submitted by the State at
the conference, that deficiencies did not
exist or were corrected by the State, no
further action is required.

(4) Where EPA finds that deficiencies
in the State program exist, a plan to
correct the deficiencies shall be
negotiated between the State and EPA.
The plan shall detail the deficiencies
found in the State program, specify the
steps the State has taken or will take to
remedy the deficiencies, and establish a
schedule for each remedial action to be
initiated.

(i) Rescission. (1) If the State fails to
meet with EPA or fails to correct
deficiencies raised at the informal
conference, EPA will deliver to the
Governor of the State and a responsible
official in the lead agency a written
notice of its intent to rescind, in whole
or part, the waiver.

(2) EPA will issue for publication in
the Federal Register a notice that
announces the rescission of the waiver,
describes those aspects of the State's
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program determined to be inadequate,
&~ specifies the facts that underlie the
1gs of inadequacy.

. 783.99 Exclusions.

(a) A local education agency shall not
be required to perform an inspection
under § 763.85(a) in any sampling area
as defined in 40 CFR 763.103 or
homogeneous area of a school building
where:

(1) An accredited inspector has
determined that, based on sampling
records, friable ACBM was identified in
that homogeneous or sampling area
during an inspection conducted before
December 14, 1987. The inspector shall
sign and date a statement to that effect
with his or her State of accreditation
and if applicable, accreditation number
and, within 30 days after such
determination, submit a copy of the
statement to the person designated
under § 763.84 for inclusion in the
management plan. However, an
accredited inspector shall assess the
friable ACBM under § 763.88.

(2) An accredited inspector has
determined that, based on sampling
records, nonfriable ACBM was
identified in that homogeneous or
sampling area during an inspection
conducted before December 14, 1937.
The inspector shall sign and date a

ment to that effect with his or her

of accreditation and if applicable,
aucreditation number and, within 30
days after such determination, submit a
copy of the statement to the person
designated under § 763.84 for inclusion
in the management plan. However, an
accredited inspector shall identify
whether material that was nonfriable
has become friable since that previous
inspection and shall assess the newly-
friable ACBM under § 763.88.

(3) Based on sampling records and
inspection records, an accredited
inspector has determined that no ACBM
is present in the homogeneous or
sampling area and the records show that
the area was sampled, before December
14, 1987 in substantial compliance with
§ 763.85(a). which for purposes of this
section means in a random manner and
with a sufficient number of samples to
reasonably ensure that the area is not
ACBM.

(i) The accredited inspector shall sign
and date a statement, with his or her
State of accreditalion and if applicable,
accreditation number that the
homogeneous or sampling area
determined not to be ACBM was
sampled in substantial compliance with
§ 763.85(a).

Within 20 days after the
>tor's determination, the local
education agency shall submit a copy of

the inspector's statement to the EPA
Regional Office and shall include the
statement in the management plan for
that school.

(4) The lead agency responsible for
asbestos inspection in a State that has
been granted a waiver from § 763.85(a)
has determined that, based on sampling
records and inspection records, no
ACBM is present in the homogeneous or
sampling area and the records show that
the area was sampled before December
14, 1987, in substantial compliance with
§ 763.85(a). Such determination shall be
included in the management plan for
that school.

(5) An accredited inspector has
determined that, based on records of an
inspection conducted before December
14, 1987, suspected ACBM identified in
that homogeneous or sampling area is
assumed to be ACM. The inspector shall
sign and date a statement to that effect,
with his or her State of accreditation
and if applicable, accreditation number
and, within 30 days of such
determination, submit a copy of the
statement to the person designated
under § 763.84 for inclusion in the
management plan. However, an
accredited inspector shall identify
whether material that was nonfriable
suspected ACBM assumed to be ACM
has become friable since the previous
inspection and shall assess the newly
friable material and previously
identified friable suspected ACBM
assumed to be ACM under § 763.88.

(6) Based on inspection records and
contractor and clearance records, an
accredited inspector has determined
that no ACBM is present in the
homogeneous or sampling area where
asbestos removal operations have been
conducted before December 14, 1987,
and shall sign and date a statement to
that effect and include his or her State of
accreditation and, if applicable,
accreditation number. The local
education agency shall submit a copy of
the statement to the EPA Regional
Office and shall include the statement in
the management plan for that school.

{7) An architect or project engineer
responsible for the construction of a
new school building built after October
12, 1988, or an accredited inspector signs
a statement that no ACBM was
specified as a building material in any
construction document for the building,
or, to the best of his or her knowledge,
no ACBM was used as a building
material in the building. The local
education agency shall submit a copy of
the signed statement of the architect,
project engineer, or accredited inspector
to the EPA Regional Office and shall
include the statement in the
management plan for that school.

(b) The exclusion, under paragraph (a)
(1) through (4) of this section, from
conducting the inspection under
§ 763.85(a) shall apply only to
hormogeneous or sampling areas of a
school building that were inspected and
sampled before October 17, 1987. The
local education agency shall conduct an
inspection under § 763.85(a) of all areas
inspected before October 17, 1987, that
were not sampled or were not assumed
to be ACM.

{cJ If ACBM is subsequently found in
a homogeneous or sampling area of a
local education agency that had been
identified as receiving an exclusion by
an accredited inspector under
paragraphs (a) (3), (4), (5} of this section,
or an architect. project engineer or
accredited inspector under paragraph
{a)(7) of this section, the local education
agency shall have 180 days following the
date of identification of ACBM to
comply with this Subpart E.

Appendix A to Subpart E—Interim
Transmission Electron Microscopy
Analytical Methods—Mandatory and
Nonmandatory—and Mandatory Section
to Determine Completion of Response
Actions

I Introduction

The following appendix contains three
units. The first unit is the mandatory
transmission electron microscopy (TEM)
method which all laboratories must
follow; it is the minimum requirement
for analysis of air samples for asbestos
by TEM. Tke mandatary method
contains the essential elements of the
TEM method. The second unit contains
the complete non-mandatory method.
The non-mandatory method
supplements the mandatory method by
including additional steps to improve
the analysis. EPA recommends that the
non-mandatory method be employed for
analyzing air filters; however, the
laboratory may choose to employ the
mandatory method. The non-mandatory
method contains the same minimum
requirements as are outlined in the
mandatory method. Hence, laboratories
may choose either of the two methods
for analyzing air samples by TEM.

The final unit of this Appendix A to
Subpart E defines the steps which must
be taken to determine completion of
response actions. This unit is
mandatory.

1I. Mandatory Transmission Electron
Microscopy Method

A. Definitions of Terms

1. "Analytical sensitivity"-—-Airborne
asbestos concentration represented by
each fiber counted under the electron
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microscope. It is determined by the air
volume collected and the proportion of
the filter examined. This method
requires that the analytical sensitivity
be no greater than 0.005 structures/cm3.

2. "“Asbestiform’~—A specific type of
mineral fibrosity in which the fibers and
fibrils possess high tensile strength and
flexibility.

3. “Aspect ratio"—A ratio of the
length to the width of a particle.
Minimum aspect ratio as defined by this
method is equal to or greater than 5:1.

4. “Bundle"—A structure composed of
three or more fibers in a parallel
arrangement with each fiber closer than
one fiber diameter.

5. “Clean area"—A controlled
environment which is maintained and
monitored to assure a low probability of
asbestos contamination to materials in
that space. Clean areas used in this
method have HEPA filtered air under
positive pressure and are capable of
sustained operation with an open
laboratory blank which on subsequent
analysis has an average of less than 18
structures/mm? in an area of 0.057 mm3
{nominally 10 200-mesh grid openings)
and a maximum of 53 structures/mm?2
for any single preparation for that same
area.

8. “Cluster”—A structure with fibers
in a random arrangement such that all
fibers are intermixed and no single fiber
is isolated from the group. Groupings
must have more than two intersections,

7. “ED"—Electron diffraction.

8. "EDXA"—Energy dispersive X-ray
analysis.

9. "Fiber"—A structure greater than or
equal to 0.5 um in length with an aspect

ratio (length to width) of 5:1 or greater
and having substantially parallel sides.

10. “Grid"—An open structure for
mounting on the sample to aid in its
examination in the TEM. The term is
used here to denote a 200-mesh copper
lattice approximately 3 mm in diameter.

11. “Intersection”"—Nonparallel
touching or crossing of fibers, with the
projection having an aspect ratio of 5:1
or greater,

12. "Laboratory sample
coordinator”—That person responsible
for the conduct of sample handling and
the certification of the testing
procedures.

13. "Filter background level"—The
concentration of structures per square
millimeter of filter that is considered
indistinguishable from the concentration
measured on a blank (filters through
which no air has been drawn). For this
method the filter background level is
defined as 70 structures/mm?2,

14. "Matrix"—Fiber or fibers with one
end free and the other end embedded in
or hidden by a particulate. The exposed
fiber must meet the fiber definition.

15. “NSD"—No structure detected.

16. “Operator”—A person responsible
for the TEM instrumental analysis of the
sample.

17. “PCM"—Phase contrast
niicroscopy.

18. “SAED"—Sclected area electron
diffraction.

19. “"SEM"—Scanning electron
microscope.

20. “STEM"—Scanning transmission
electron microscope.

21. “Structure”—a microscopic
bundle, cluster, fiber, or matrix which
may contain asbestos.

22. “S/cm?® " —Structures per cubic
centimeter.

_ 23."S/mm *"—Structures per square
millimeter.

24. "TEM"—Transmission electron
microscope.

B. Sampling

1. The sampling agency must have
written quality control procedures and
documents which verify compliance.

2. Sampling operations must be
performed by qualified individuals
completely independent of the
abatement contractor to avoid possible
conflict of interest (References 1, 2, 3,
and 5 of Unit IL..}.

3. Sampling for airborne asbestos
following an abatement action must use
commercially available cassettes.

4. Prescreen the loaded cassette
collection filters to assure that they do
not contain concentrations of asbestos
which may interfere with the analysis of
the sample. A filter blank average of
less than 18 s/mm? in an area of 0.057
mm? (nominally 10 200-mesh grid
openings) and a single preparation with
a maximum of 53 s/mm? for that same
area is acceptable for this method.

5. Use sample collection filters which
are either polycarbonate having a pore
size less than or equal to 0.4 um or
mixed cellulose ester having a pore size
less than or equal to 0.45 um.

6. Place these filters in series with a
5.0 pm backup filter (to serve as a
diffuser) and a support pad. See the
following Figure 1:

BILLING CODE 6560-50-M
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FIGURE I--SAMPLING CASSETTE CONFIGURATION

Inlet Plug

Cassette Cap

Extension Cowl

or

Retainer Ring

< 0.4 yum pore PC filter or
< 0.45 pm pore MCE filter

5 um MCE Diffuser

Support Pad

Cassette Base

BILLING CODE $580-50-C

Outlet Plug




41860

Federal Register / Vol. 52, No. 210 / Friday, October 30, 1987 / Rules and Regulations

7. Reloading of used cassettes is not
permitted.

8. Orient the cassette downward at
approximately 45 degrees from the
horizontal.

9. Maintain a log of all pertinent
sampling information.

10. Calibrate sampling pumps and
their flow indicators over the range of
their intended use with a recognized
standard. Assemble the sampling
system with a representative filter (not
the filter which will be used in sampling)
before and after the sampling operation.

11. Record all calibration information.

12. Ensure that the mechanical
vibrations from the pump will be
minimized to prevent transferral of
vibration to the cassette.

13. Ensure that a continuous smooth
flow of negative pressure is delivered by
the pump by damping out any pump
action fluctuations if necessary.

14. The final plastic barrier around the
abatement area remains in place for the
sampling period.
~ 15. After the area has passed a
thorough visual inspection, use
aggressive sampling conditions to
dislodge any remaining dust. {See
suggested protocol in Unit I11.B.7.d.}

16. Select an appropriate flow rate
equal to or greater than 1 liter per
minute (L/min) or less than 10 L/min for
25 mm cassettes. Larger filters may be
operated at proportionally higher flow
rates. .

17. A minimum of 13 samples are to be
collected for each testing site consisting
of the following:

a. A minimum of five samples per
abatement area.

b. A minimum of five samples per
ambient area positioned at locations
representative of the air entering the
abatement site.

c. Two field blanks are to be taken by
removing the cap for not more than 30
seconds and replacing it at the time of
sampling before sampling is initiated at
the following places:

i. Near the entrance to each
abatement area.

ii. At one of the ambient sites. (DO
NOT leave the field blanks open during
the sampling period.}

d. A sealed blank is to be carried with
each sample set. This representative
cassette is not to be opened in the field.

18. Perform a leak check of the
sampling system at each indoor and
outdoor sampling site by activating the
pump with the closed sampling cassette
in line. Any flow indicates a leak which
must be eliminated before initiating the
sampling operation.

19. The following Table I specifies
volume ranges to be used:

BILLING CODE 6560-50-M
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TABLE 1--NUMBER OF 200 MESH EM GRID OPENINGS
(0.0057 MM2) THAT NEED TO BE ANALYZED TO
MAINTAIN SENSITIVITY OF 0.005 STRUCTURES/CC
BASED ON VOLUME AND EFFECTIVE FILTER AREA

Effective Filter Area

Effective Filter Area
385 s mm 855 sg mm
Volume (iiters) [ # of grid openings Volume (iiters) | # of grid openingd
560 24 1,250 24
600 23 1,300 23
700 19 1,400 21
800 17 1,600 19
900 15 1,800 17
1,000 14 2,000 15
1,100 12 2,200 14
] 1,200 11 2,400 13
| 1,300 10 2,600 12
Recommended 1,400 10 2,800 11
Volume 1,500 9 3,000 10
Range 1,600 8 3,200 9
| 1,700 8 3,400 9
| 1,800 8 3,600 8
1,900 7 3,800 8
2,000 7 4,000 8
2,100 6 4,200 7
2,200 6 4,400 7
2,300 6 4,600 7
2,400 6 4,800 6
2,500 5 5,000 6
2,600 5 5,200 6
2,700 5 5,400 6
2,800 5 5,600 5
2,900 5 5,800 5
3,000 5 6,000 5
3,100 4 6,200 5
3,200 4 6,400 5
3,300 4 6,600 5
3,400 4 6,800 4
3,500 4 7,000 4
3,600 4 7,200 4
3,700 4 7,400 4
3,800 4 7,600 4

Recommended
Volume
Range

I
|

BILLING CODE 6560-50-C

Note minimum volumes required:

25 mm : 560 liters
37 mm : 1250 liters

Filter diameter of 25 mm = effective area of 385 sq mm
Filter diameter of 37 mm = effective area of 855 sq mm
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20. Ensure that the sampler is turned
upright before interrupting the pump
flow.

21. Check that all samples are clearly
labeled and that all pertinent
information has been enclosed before
transfer of the samples to the
laboratory.

22. Ensure that the samples are stored
in a secure and representative location.

23. Do not change containers if
portions of these filters are taken for
other purposes.

24. A summary of Sample Data
Quality Objectives is shown in the
following Table II:

BILLING CODE 6580~-50-M
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TABLE II--SUMMAR}Y OF SAMPLING AGEN

This table summarizes the data
completeness, representativeness, and comparability. These ol

checks listed here and described in the text of the method.

Unit Operai

Sampling materials
Sample procedures

Sample custody
Sample shipment

BILLING CODE $560-50-C

quality objectives from the performance of this m

] ethod in terms of
bjectives are assured by the periodic control

OC Check Frequency
Sealed blank 1 per 1/O site
Field blanks 2 per /O site-
Pump calibration Before and after each field series
Review of chain-of-custody record Each sample
Review of sending report Each sample

CY DATA QUALITY OBJECTIVES

Conformance
Expectation
95%

95%

90%

95% complete
95% complete

precision, accuracy,
checks and reference
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C. Sample Shipment

Ship bulk samples to the analytical
laboratory in a separate container from
air samples.

D. Sample Receiving

1. Designate one individual as sample
coordinator at the laboratory. While that
individual will normally be available to
receive samples, the coordinator may
train and supervise others in receiving
procedures for those times when he/she
is not available.

2. Bulk samples and air samples
delivered to the analytical laboratory in
the same container shall be rejected.

E. Sample Preparation

1. All sample preparation and analysis
shall be performed by a laboratory
independent of the abatement
contractor.

2. Wet-wipe the exterior of the
cassettes to minimize contamination
possibilities before taking them into the
clean room facility.

3. Perform sample preparation in a
well-equipped clean facility.

Note: The clean area is required to have
the following minimum characteristics. The
area or hood must be capable of maintaining
a positive pressure with make-up air being
HEPA-filtered. The cumulative analytical
blank concentration must average less than
18 s/mm3 in an area of 0.057 mm? (nominally
10 200-mesh grid openings) and a single
preparation with a maximum of 53 s/mm3
for that same area:

4, Preparation areas for air samples
must not only be separated from
preparation areas for bulk samples, but
they must be prepared in separate
rooms.

5. Direct preparation techniques are
required. The object is to produce an
intact film containing the particulates of
the filter surface which is sufficiently
clear for TEM analysis.

a. TEM Grid Opening Area
measurement must be done as follows:

i. The filter portion being used for
sample preparation must have the
surface collapsed using an acetone
vapor technique.

ii. Measure 20 grid openings on each
of 20 random 200-mesh copper grids by
placing a grid on a glass and examining
it under the PCM. Use a calibrated
graticule to measure the average field
diameters. From the data, calculate the
field area for an average grid opening.

iii. Measurements can also be made
on the TEM at a properly calibrated low
magnification or on an optical
microscope at a magnification of
approximately 400X by using an
eyepiece fitted with a scale that has
been calibrated against a stage
micrometer. Optical microscopy utilizing

manual or automated procedures may
be used providing instrument calibration
can be verified.

b. TEM specimen preparation from
polycarbonate (PC) filters. Procedures
as described in Unit II1.G. or other
equivalent methods may be used.

c. TEM specimen preparation from
mixed cellulose ester (MCE) filters. -

i. Filter portion being used for sample
preparation must have the surface
collapsed using an acetone vapor
technique or the Burdette procedure
(Ref. 7 of Unit IL].)

ii. Plasma etching of the collapsed
filter is required. The microscope slide
to which the collapsed filter pieces are
attached is placed in a plasma asher.
Because plasma ashers vary greatly in
their performance, both from unit to unit
and between different positions in the
asher chamber, it is difficult to specify
the conditions that should be used.
Insufficient etching will result in a
failure to expose embedded filters, and
too much etching may result in loss of
particulate from the surface. As an
interim measure, it is recommended that
the time for ashing of a known weight of
a collapsed filter be established and that
the etching rate be calculated in terms of
micrometers per second. The actual
etching time used for the particulate
asher and operating conditions will then
be set such that a 1-2 um (10 percent)
layer of collapsed surface will be
removed.

iii. Procedures as described in Unit Il
or other equivalent methods may be
used to prepare samples.

F. TEM Method

1. An 80-120 kV TEM capable of
performing electron diffraction with a
fluorescent screen inscribed with
calibrated gradations is required. If the
TEM is equipped with EDXA it must
either have a STEM attachment or be
capable of producing a spot less than
250 nm in diameter at crossover. The
microscope shall be calibrated routinely
for magnification and camera constant.

2. Determination of Camera Constant
and ED Pattern Analysis. The camera
length of the TEM in ED operating mode
must be calibrated before ED patterns
on unknown samples are observed. This
can be achieved by using a carbon-
coated grid on which a thin film of gold
has been sputtered or evaporated. A
thin film of gold is evaporated on the
specimen TEM grid to obtain zone-axis
ED patterns superimposed with a ring
pattern from the polycrystalline gold
film. In practice, it is desirable to
optimize the thickness of the gold film so
that only one or two sharp rings are
obtained on the superimposed ED
pattern. Thicker gold film would

normally give multiple gold rings, butit
will tend to mask weaker diffraction
spots from the unknown fibrous
particulate. Since the unknown d-
spacings of most interest in asbestos
analysis are those which lie closest to
the transmitted beam, multiple gold
rings are unnecessary on zone-axis ED
patterns. An average camera constant
using multiple gold rings can be
determined. The camera constant is one-
half the diameter of the rings times the
interplanar spacing of the ring being
measured.

3. Magnification Calibration. The
magnification calibration must be done
at the fluorescent screen. The TEM must
be calibrated at the grid opening
magnification (if used) and also at the
magnification used for fiber counting.
This is performed with a cross grating
replica {e.g., one containing 2,160 lines/
mm). Define a field of view on the
fluorescent screen either by markings or
physical boundaries. The field of view
must be measurable or previously
inscribed with a scale or concentric
circles {all scales should be metric). A
logbook must be maintained, and the
dates of calibration and the values
obtained must be recorded. The
frequency of calibration depends on the
past history of the particular
microscope. After any maintenance of
the microscope that involved adjustment
of the power supplied to the lenses or
the high-voltage system or the
mechanical disassembly of the electron
optical column apart from filament
exchange, the magnification must be
recalibrated. Before the TEM calibration
is performed, the analyst must ensure
that the cross grating replica is placed at
the same distance from the objective
lens as the specimens are. For
instruments that incorporate an
eucentric tilting specimen stage, all
specimens and the cross grating replica
must be placed at the eucentric position.

4. While not required on every
microscope in the laboratory, the
laboratory must have either one
microscope equipped with energy
dispersive X-ray analysis or access to
an equivalent system on a TEM in
another laboratory.

5. Microscope settings: 80-120 kV, grid
assessment 250-1,000X, then 15,000-
20,000X screen magnification for
analysis.

8. Approximately one-half (0.5) of the
predetermined sample area to be
analyzed shall be performed on one
sample grid preparation and the
remaining half on a second sample grid
preparation. .

7. Individual grid openings with
greater than 5 percent openings (holes)
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or covered with greater than 25 percent
irticulate matter or obviously having
nuniform loading must not be
analyzed.
8. Reject the grid if:

a. Less than 50 percent of the grid
openings covered by the replica are
intact.

b. The replica is doubled or folded.

c. The replica is too dark because of

incomplete dissolution of the filter.

9. Recording Rules.

a. Any continuous grouping of
particles in which an asbestos fiber with
an aspect ratio greater than or equal to
5:1 and a length greater than or equal to
0.5 um is detected shall be recorded on
the count sheet. These will be
designated asbestos structures and will
be classified as fibers, bundles, clusters,

or matrices. Record as individual fibers .
any contiguous grouping having 0, 1, or 2
definable intersections. Groupings
having more than 2 intersections are to
be described as cluster or matrix. An
intersection is a nonparallel touching or
crossing of fibers, with the projection
having an aspect ratio of 5:1 or greater.
See the following Figure 2:

BILLING CODE 6560-50-M
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FIGURE 2--COUNTING GUIDELINES USED IN
DETERMINING ASBESTOS STRUCTURES

GCount as 1 fiber; 1 Structure; no intersections.

D

Count as 2 fibers if space between fibers is greater than width of 1 fiber
diameter or number of intersections is equal to or less than 1.

4

Count as 3 structures if space between fibers is greater than width of 1 fiber
diameter or if the number of intersections is equal to or less than 2.
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Count bundles as 1 structure; 3 or more parallel fibrils less
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Count clusters as 1 structure; fibers having greater than or equal to
3 intersections.

Fiber protrusion
<0.5 micrameter

= <0.5 micraneter in length
a» <5:1 Aspect Ratio
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1. Fiber. A structure having a minimum
length greater than or equal to 0.5 um
and an aspect ratio {length to width) of
5:1 or greater and substantially parallel
sides. Note the appearance of the end of
the fiber, i.e., whether it is flat, rounded
or dovetailed.

li. Bundie. A structure composed of
three or more fibers in a parallel
arrangement with each fiber closer than
one fiber diameter.

iii. Cluster. A structure with fibers in a
random arrangement such that all fibers
are intermixed and no single fiber is
isolated from the group. Groupings must
have more than two intersections.

iv. Matrix. Fiber or fibers with one
end free and the other end embedded in
or hidden by a particulate. The exposed
fiber must meet the fiber definition.

b. Separate categories will be
maintained for fibers less than 5 um and
for fibers equal to or greater than § um
in length.

¢. Record NSD when no structures are
detected in the field.

d. Visual identification of electron
diffraction (ED) patterns is required for
each asbestos structure counted which
would cause the analysis to exceed the
70 s/mm? concentration. (Generally this
means the first four fibers identified as
asbestos must exhibit an identifiable
diffraction pattern for chrysotile or
amphibole.}

e. The micrograph number of the
recorded diffraction patterns must be
reported to the client and maintained in
the laboratory's quality assurance
records. [n the event that examination of
the pattern by a qualified individual
indicates that the pattern has been
misidentified visually, the client shail be
contacted.

f. Energy Dispersive X-ray Analysis
(EDXA) is required of all amphiboles
which would cause the analysis results
to exceed the 70 s/mm?2 concentration.
(Generally speaking, the first 4
amphiboles would require EDXA.)

g. If the number of fibers in the
nonasbestos class would cause the
analysis to exceed the 70 s/mm?
concentration, the fact that they are not
asbestos must be confirmed by EDXA or
measurement of a zone axis diffraction
pattern.

h. Fibers classified as chrysotile must
be identified by diffraction or X-ray
analysis and recorded on a count sheet.
X-ray analysis alone can be used only

after'70 s/mm? have been exceeded for
a particular sample.

i. Fibers classified as amphiboles must
be identified by X-ray analysis and
electron diffraction and recorded on the
count sheet. (X-ray analysis alone can
be used only after 70 s/mm? have been
exceeded for a particular sample.)

j. If a diffraction pattern was recorded
on film, record the micrograph number
on the count sheet.

k. If an electron diffraction was
attempted but no pattern was observed,
record N on the count sheet.

1. If an EDXA spectrum was attempted
but not observed, record N on the count
sheet,

m. If an X-ray analysis spectrum is
stored, record the file and disk number
on the count sheet.

10. Classification Rules.

a. Fiber. A structure having a
minimum length greater than or equal to
0.5 pm and an aspect ratio (length to
width) of 5:1 or greater and substantially
parallel sides. Note the appearance of
the end of the fiber, i.e., whether it is
flat, rounded or dovetailed.

b. Bundle. A structure composed of
three or more fibers in a parallel
arrangement with each fiber closer than
one fiber diameter.

c. Cluster. A structure with fibers in a
random arrangement such that all fibers
are intermixed and no single fiber is
isolated from the group. Groupings must
have more than two intersections.

d. Matrix. Fiber or fibers with one end
free and the other end embedded in or
hidden by a particulate. The exposed
fiber must meet the fiber definition.

11. After finishing with a grid, remove
it from the microscope, and replace it in
the appropriate grid holder. Sample
grids must be stored for a minimum of 1
year from the date of the analysis; the
sample cassette must be retained for a
minimum of 30 days by the laboratory or
returned at the client’s request.

G. Sample Analytical Sequence

1. Under the present sampling
requirements a minimum of 13 samples
is to be collected for the clearance
testing of an abatement site. These
include five abatement area samples,
five ambient samples, two field blanks,
and one sealed blank.

2, Carry out visual inspection of work
site prior to air monitoring.

3. Collect a minimum of 5 air sampleg
inside the work site and 5 samples

outside the work site. The indoor and -
outdoor samples shall be taken during
the same time period.

4. Remaining steps in the analytical
sequence are contained in Unit IV of
this Appendix.

H. Reporting

1. The following information must be
reported to the client for each sample
analyzed:

a. Concentration in structures per
square millimeter and structures per
cubic centimeter.

b. Analytical sensitivity used for the
analysis.

c. Number of asbestos structures.

d. Area analyzed.

e. Volume of air sampled {which must
be initially supplied to lab by client).

f. Copy of the count sheet must be
included with the report,

g. Signature of laboratory official to
indicate that the laboratory met
specifications of the method.

h. Report form must contain official
laboratory identification (e.g..
letterhead).

i. Type of asbestos.

L. Quality Control/Quality Assurance
Procedures (Data Quality Indicators)

Monitoring the environment for
airborne asbestos requires the use of
sensitive sampling and analysis
procedures. Because the test is sensitive,
it may be influenced by a variety of
factors. These include the supplies used
in the sampling operation, the
performance of the sampling, the
preparation of the grid from the filter
and the actual examination of this grid
in the microscope. Each of these unit
operations must produce a product of
defined quality if the analytical result is
to be a reliable and meaningful test
result. Accordingly, a series of control
checks and reference standards are to,
be performed along with the sample
analysis as indicators that the materials
used are adequate and the operations
are within acceptable limits, In this way,
the quality of the data is defined and the
results are of known value. These
checks and tests also provide timely and
specific warning of any problems which
might develop within the sampling and
analysis operations. A description of
these quality control/quality assurance
procedures is summarized in the
following Table III:

BILLING CODE 6560-50-M
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TABLE III--SUMMARY OF LABORATORY DATA QUALITY OBJECTIVES
- ' Conformance
Unit Operation QC Check Frequency i
Sample receiving Review of receiving report Each sample 95% complete
Sample custody Review of chain-of-custody record Each sample 95% complete
Sample preparation  Supplies and reagents On receipt Meet specs. or reject
Grid opening size 20 openings/20 grids/lot 100%

Sample analysis

Performance check

of 1000 or 1 opening/sample

Special clean area monitoring After cleaning or service

Laboratory blank 1 per prep series or 10%
Plasma etch blank 1 per 20 samples
Multiple preps (3 per sample) Each sample
System check Each day
Alignment check ' Each day
Magnification calibration with low and high Each month or after service
standards

ED calibration by gold standard Weekly

" EDS calibration by copper line Daily
Laboratory blank (measure of cleanliness) Prep 1 per series or 10%

read 1 per 25 samples

Replicate counting (measure of precision) 1 per 100 samples

Duplicate analysis (measure of reproducibility) 1 per 100 samples
Known samples of typical materials Training and for com-
... (working standards) parison with unknowns
Analysis of NBS SRM 1876 and/or RM 8410 - | per analyst per year
(measure of accuracy and comparability)
Data entry review (data validation and measure Each sample
of completeness)
Record and verify ID electron diffraction pattern 1 per 5 samples
of structure
Hand calculation of automated data reduction 1 per 100 samples

Calcufz\tions and
data reduction

BILLING CODE $560-50-C

procedure or independent recalculation of hand-
calculated data

Meset specs or reclean

Meet specs. or
reanalyze series

75%

One with cover of 15
complete grid sgs.

Each day
Each day
95%

95%
95%
Meet specs or
reanalyze series
1.5 x Poisson Sid. Dev,
2 x Poisson Std. Dev.
100%

1.5 x Poisson Std. Dev.
95%
80% accuracy

85%



41870

Federal Register / Vol. 52, No. 210 / Friday, October 30, 1987 / Rules and Regulations

1. When the samples arrive at the
laboratory, check the samples and
documentation for completeness and
requirements before initiating the
analysis.

2. Check all laboratory reagents and
supplies for acceptable asbestos
background levels.

3. Conduct all sample preparation in a
clean room environment monitored by
laboratory blanks. Testing with blanks
must also be done after cleaning or
servicing the room.

4. Prepare multiple grids of each
sample.

5. Provide laboratory blanks with
each sample batch. Maintain a
cumulative average of these results. If
there are more than 53 fibers/mm 2 per
10 200-mesh grid openings, the system
must be checked for possible sources of
contamination. .

8. Perform a system check on the
transmission electron microscope daily.

7. Make periodic performance checks
of magnification, electron diffraction
and energy dispersive X-ray systems as
set forth in Table IIl under Unit ILL

8. Ensure gualified operator
performance by evaluation of replicate
analysis and standard sample
comparisons as set forth in Table III
under Unit IL.L

9. Validate all data entries.

10. Recalculate a percentage of all
computations and automatic data
reduction steps as specified in Table I11
under Unit ILL

11. Record an electron diffraction
pattern of one asbestos structure from
every five samples that contain
asbestos. Verify the identification of the
pattern by measurement or comparison
of the pattern with patterns collected
from standards under the same
conditions. The records must also
demonstrate that the identification of
the pattern has been verified by a
qualified individual and that the
operator who made the identification is
maintaining at least an 80 percent
correct visual identification based on his
measured patterns.

12. Appropriate logs or records must
be maintained by the analytical
laboratory verifying that it is in
compliance with the mandatory quality
assurance procedures.
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EPA 600/4-85-049, 1985.
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1977.

5. Quality Assurance Handbook for
Air Pollution Measurement System.
Ambient Air Methods, EPA 600/4-77-
027a, USEPA, Office of Research and
Development. 1977.

6. Method 2A: Direct Measurement of
Gas Volume through Pipes and Small
Ducts. 40 CFR Part 60 Appendix A.

7. Burdette, G.J., Health & Safety Exec.

Research & Lab. Services Div., London,
“Proposed Analytical Method for
Determination of Asbestos in Air.”

8. Chatfield, E.]., Chatfield Tech.
Cons., Ltd., Clark, T., PEI Assoc.,
“Standard Operating Procedure for
Determination of Airborne Asbestos
Fibers by Transmission Electron
Microscopy Using Polycarbonate
Membrane Filters,” WERL SOP 87-1,
March 5, 1987.

8. NIOSH Method 7402 for Asbestos
Fibers, 12-11-86 Draft.

10. Yamate, G., Agarwall, S.C.,
Gibbons, R.D., IIT Research Institute,
*Methodology for the Measurement of
Airborne Asbestos by Electron
Microscopy.” Draft report, USEPA
Contract 68-02-3266, July 1984.

11. “Guidance to the Preparation of
Quality Assurance Project Plans,”
USEPA, Office of Toxic Substances,
1984.

Il Nonmdndatory Transmission
Electron Microscopy Method

A. Definitions of Terms

1. “Analytical sensitivity"—Airborne
asbestos concentration represented by
each fiber counted under the electron
microscope. It is determined by the air
volume collected and the proportion of
the filter examined. This method
requires that the analytical sensitivity
be no greater than 0.005 s/cm3,

2. "Asbestiform"—A specific type of
mineral fibrosity in which the fibers and
fibrils possess high tensile strength and
flexibility.

3. “Aspect ratio”—A ratio of the
length to the width of a particle.
Minimum aspect ratio as defined by this
method is equal to or greater than 5:1,

4, “Bundle”—A structure composed of
three or more fibers in a parallel
arrangement with each fiber closer than
one fiber diameter.

5. “Clean area"—A controlled
environment which is maintained and
monitored to assure a low probability of
asbestos contamination to materials in

‘that space. Clean areas used in this

method have HEPA filtered air under
positive pressure and are capable of
sustained operation with an open
laboratory blank which on subsequent
analysis has an average of less than 18
structures/mm? in an area of 0.057 mm?
(nominally 10 200 mesh grid openings)
and a maximum of 53 structures/mm?
for no more than one single preparation
for that same area.

6. “Cluster”—A structure with fibers
in a random arrangement such that all
fibers are intermixed and no single fiber
is isolated from the group. Groupings
must have more than two intersections.

7. “ED"—Electron diffraction.

8. “EDXA"—Energy dispersive X-ray
analysis.

9. “Fiber"—A structure greater than or
equal to 0.5 um in length with an aspect
ratio (length to width} of 5:1 or greater
and having substantially parallel sides.

10. “Grid"—An open structure for
mounting on the sample to aid in its
examination in the TEM. The term is
used here to denote a 200-mesh copper
lattice approximately 3 mm in diameter.

11. “Intersection”—Nonparallel
touching or crossing of fibers, with the
projection having an aspect ratio of 5:1
or greater.

12. “Laboratory sample
coordinator—That person respounsible
for the conduct of sample handling and
the certification of the testing
procedures.

13. “Filter background level"—The
concentration of structures per square
millimeter of filter that is considered
indistinguishable from the concentration
measured on blanks (filters through
which no air has been drawn). For this
method the filter background level is
defined as 70 structures/mm?.

14. “Matrix”—~Fiber or fibers with one
end free and the other end embedded in
or hidden by a particulate. The exposed
fiber must meet the fiber definition.

15. “NSD"—No structure detected.

18. “Operator”—A person responsible
for the TEM instrumental analysis of the
sample.

17. “PCM"—Phase contrast
microscopy.

18. “SAED"—Selected area electron
diffraction.

19. “SEM"—Scanning electron
microscope.

20. "STEM"—Scanning transmission
electron microscope.

21. “Structure”—a microscopic
bundle, cluster, fiber, or matrix which
may contain asbestos.
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22. “$/cm® " —Structures per cubic
entimeter.
23. “S/mm?2"—Structures per square
millimeter.
24. “TEM"—~Transmission electron
micrascope. '

B. Sampling

1. Sampling operations must be
performed by qualified individuals
completely independent of the
abatement contractor to avoid possible
conflict of interest {See References 1, 2,
and 5 of Unit lIL.L.) Special precautions
should be taken to avoid contamination
of the sample. For example, materials
that have not been prescreened for their
asbestos background content should not
be used; also, sample handling
procedures which do not take cross
contamination possibilities into account
should not be used.

2. Material and supply checks for
asbestos contamination should be made
on all critical supplies, reagents, and
procedures before their use in a
monitoring study.

3. Quality control and quality
assurance steps are needed to identify
problem areas and isolate the cause of
the contamination (see Reference 5 of
Unit IIL.L.). Control checks shall be
permanently recorded to document the
quality of the information produced. The
sampling firm must have written quality
control procedures and documents
which verify compliance. Independent
audits by a qualified consultant or firm
should be performed once a year. All
documentation of compliance should be
retained indefinitely to provide a
guarantee of quality. A summary of
Sample Data Quality Objectives is
shown in Table II of Unit I1.B.

4. Sampling materials.

a. Sample for airborne asbestos
following an abatement action using
commercially available cassettes.

b. Use either a cowling or a filter-
retaining middle piece. Conductive
material may reduce the potential for
particuiates to adhere to the walls of the
cowl.

c. Cassettes must be verified as
“clean” prior to use in the field. If
packaged filters are used for loading or
preloaded cassettes are purchased from
the manufacturer or a distributor, the
manufacturer’s name and lot number
should be entered on all field data
sheets provided to the laboratory, and
are required to be listed on all reports
from the laboratory.

d. Assemble the cassettes in a clean
facility (See definition of clean area
under Unit [ILA.).

e. Reloading of used cassettes is not
permitted.

f. Use sample collection filters which
are either pqlycarbonate having a pore
size of less &an or equal to 0.4 um or
mixed cellulose ester having a pore size
of less than or equal to 0.45 pm.

8. Place these filters in series with a
backup filter with a pore size of 5.0 um
(to serve as a diffuser) and a support
pad. See the following Figure 1:

BILLING CODE 6560~50-M
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FIGURE I--SAMPLING CASSETTE CONFIGURATION

Inlet Plug

Cassette Cap

Extension Cowl
or
Retainer Ring

< 0.4 um pore PC filter or
<£0.45 pm pore MCE filter

5 um MCE Diffuser

Support Pad

Cassette Base

Outlet Plug

BILLING CODE 6560-50-C
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h. When polycarbonate filters are

ed, position the highly reflective face

:h that the incoming particulate is
received on this surface.

i. Seal the cassettes to prevent
leakage around the filter edges or
between cassette part joints. A
mechanical press may be useful to
achieve a reproducible leak-free seal.
Shrink fit gel-bands may be used for this
purpose and are available from filter
manufacturers and their authorized
distributors.

j. Use wrinkle-free loaded cassettes in
the sampling operation.

5. Pump setup.

a. Calibrate the sampling pump over
the range of flow rates and loads
anticipated for the monitoring period
with this flow measuring device in

series. Perform this calibration using
guidance from EPA Method 2A each
time the unit is sent to the field (See
Reference 6 of Unit IILL.).

b. Configure the sampling system to
preclude pump vibrations from being
transmitted to the cassette by using a
sampling stand separate from the pump
station and making connections with
flexible tubing.

¢. Maintain continuous smooth flow
conditions by damping out any pump
action fluctuations if necessary.

d. Check the sampling system for
leaks with the end cap still in place and
the pump operating before initiating
sample collection. Trace and stop the
source of any flow indicated by the
flowmeter under these conditions.

e. Select an appropriate flow rate
equal to or greater than 1 L/min or less
than 10 L/min for 25 mm cassettes.
Larger filters may be operated at
proportionally higher flow rates.

f. Orient the cassette downward at
approximately 45 degrees from the
horizontal.

8- Maintain a log of all pertinent
sampling information, such as pump
identification number, calibration data,
sample location, date, sample
identification number, flow rates at the
beginning, middle, and end, start and
stop times, and other useful information
or comments. Use of a sampling log form
is recommended. See the following
Figure 2:

BILLING CODE 8560-50-M
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FIGURE 2--SAMPLING LOG FORM

Samglec ) Pump Start Middle End Flow
Number Location of Sample 1.D. Time Time Time Rate
Inspector: Date:

BILLING CODE 6560-50-C
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h. Initiate a chain of custody
procedure at the start of each sampling,
if this is requested by the client.

i. Maintain a close check of all aspects
of the sampling operation on a regular
basis.

j. Continue sampling until at least the
minimum volume is collected, as
specified in the following Table I:

BILLING CODE 8560-50-M
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TABLE 1--NUM%ER OF 200 MESH EM GRID OPENINGS

(0.0057 MM

) THAT NEED TO BE ANALYZED TO

MAINTAIN SENSITIVITY OF 0.005 STRUCTURES/CC
BASED ON VOLUME AND EFFECTIVE FILTER AREA

I
L

Recommended
Voiume
Range

|
|

Effective Filter Area Effective Filter Area
385 sg mm 855 sg mm
Volume (iiters) [# of grid openi Volume (liters) {# of gnid openin
560 24 1,250 24
600 23 1,300 23
700 19 1,400 21
800 17 1,600 19
900 15 1,800 17
1,000 14 2,000 15
1,100 12 2,200 14
| 1,200 11 2,400 13
1,300 10 2,600 12
Recommended 1,400 10 2,800 11
Volume 1,500 9 3,000 10
Range 1,600 8 3,200 9
| 1,700 8 3,400 9
| 1,800 8 3,600 8
1,900 7 3,800 8
2,000 7 4,000 -8
2,100 6 4,200 7
2,200 6 4,400 7
2,300 6 4,600 7
2,400 6 4,800 6
2,500 5 5,000 6
2,600 5 5,200 6
2,700 5 5,400 6
2,800 5 5,600 5
2,900 5 5,800 5
3,000 5 6,000 5
3,100 4 6,200 5
3,200 4 6,400 5
3,300 4 6,600 5
3,400 4 6,800 4
3,500 4 7,000 4
3,600 4 7,200 4
3,700 4 7.400 4
3,800 4 7.600 4
Note minimum volumes required:
25 mm :560 liters
37 mm : 1250 iters
Fmerciamerdzsm-eﬁoaiwmadass;qm
Filter diameter of 37 mm « effective area of 855 sq mm

SILLING COOE §560-50-C
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k. At the conclusion of sampling, turn
cassette upward before stopping the
7 to minimize possible particle loss.
. the sampling is resumed, restart the
flow before reorienting the cassette
downward. Note the condition of the
filter at the conclusion of sampling.

1. Double check to see that all
information has been recorded on the
data collection forms and that the
cassette is securely closed and
appropriately identified using a
waterproof label. Protect cassettes in
individual clean resealed polyethylene
bags. Bags are to be used for storing
cassette caps when they are removed
for sampling purposes. Caps and plugs
should only be removed or replaced
using clean hands or clean disposable
plastic gloves.

m. Do not change containers if
portions of these filters are taken for
other purposes.

6. Minimum sample number per site. A
minimum of 13 samples are to be
collected for each testing consisting of
the following:

a. A minimum of five samples per
abatement area.

b. A minimum of five samples per
ambient area positioned at locations
representative of the air entering the
abatement site,

Two field blanks are to be taken by
.oving the cap for not more than 30
«<c and replacing it at the time of
sampling before sampling is initiated at
the following places:

i. Near the entrance to each ambient
area.

ii. At one of the ambient sites.

{Note: Do not leave the blank open during
the sampling period.)

d. A sealed blank is to be carried with
each sample set. This representative
cassette is not to be opened in the field.

7. Abatement area sampling,

a. Conduct final clearance sampling
only after the primary containment
barriers have been removed: the
abatement area has been thoroughly
dried; and, it has passed visual
inspection tests by qualified personnel,
(See Reference 1 of Unit IILL.)

b. Containment barriers over
windows, doors, and air passageways
must remain in place until the TEM
clearance sampling and analysis is
completed and results meet clearance
test criteria. The final plastic barrier
remains in place for the sampling period.

c. Select sampling sites in the
abatement area on a random basis to
provide unbiased and representative

1les.
After the area has passed a
thorough visual inspection, use

aggressive sampling conditions to
dislodge any remaining dust.

i. Equipment used in aggressive
sampling such as a leaf blower and/or
fan should be properly cleaned and
decontaminated before use.

ii. Air filtration units shall remain on
during the air monitoring period.

iii. Prior to air monitoring, floors,
ceiling and walls shall be swept with the
exhaust of a minimum one (1)
horsepower leaf blower.

iv. Stationary fans are placed in
locations which will not interfere with
air monitoring equipment. Fan air is
directed toward the ceiling. One fan
shall be used for each 10,000 ft ? of
worksite.

v. Monitoring of an abatement work

_area with high-volume pumps and the

use of circulating fans will require
electrical power. Electrical outlets in the
abatement area may be used if
available. If no such outlets are
available, the equipment must be
supplied with electricity by the use of
extension cords and strip plug units, All
electrical power supply equipment of
this type must be approved Underwriter
Laboratory equipment that has nat been
modified. All wiring must be grounded.
Ground fault interrupters should be
used. Extreme care must be taken to
clean up any residual water and ensure
that electrical equipment does not
become wet while operational.

vi. Low volume pumps may be
carefully wrapped in 6-mil polyethylene
to insulate the pump from the air. High
volume pumps cannot be sealed in this
manner since the heat of the motor may
melt the plastic. The pump exhausts
should be kept free.

vii. If recleaning is necessary, removal
of this equipment from the work area
must be handled with care. It is not
possible to completely decontaminate
the pump motor and parts since these
areas cannot be wetted. To minimize
any problems in this area, all equipment
such as fans and pumps should be
carefully wet wiped prior to removal
from the abatement area. Wrapping and
sealing low volume pumps in 6-mil
polyethylene will provide easier
decontamination of this equipment. Use
of clean water and disposable wipes
should be available for this purpose.

e. Pump flow rate equal to or greater
than 1 L/min or less than 10 L/min may
be used for 25 mm cassettes. The larger
cassette diameters may have
comparably increased flow.

f. Sample a volume of air sufficient to
ensure the minimum quantitation limits.
(See Table I of Unit HL.B.5.j.)

8. Ambient sampling.

a. Position ambient samplers at
locations representative of the air

entering the abatement site. If makeup
air entering the abatement site is drawn
from another area of the building which
is outside of the abatement area, place
the pumps in the building, pumps should
be placed out of doors located near the
building and away from any
obstructions that may influence wind
patterns. If construction is in progress
immediately outside the enclosure, it
may be necessary to select another
ambient site. Samples should be
representative of any air entering the
work site.

b. Locate the ambient samplers at
least 3 ft apart and protect them from
adverse weather conditions.

c. Sample same volume of air as
samples taken inside the abatement site.

C. Sample Shipment

1. Ship bulk samples in a separate
container from air samples, Bulk
samples and air samples delivered to
the analytical laboratory in the same
container shall be rejected.

2. Select a rigid shipping container
and pack the cassettes upright in a
noncontaminating nonfibrous medium
such as a bubble pack. The use of
resealable polyethylene bags may help
to prevent jostling of individual
cassettes.

3. Avoid using expanded polystyrene
because of its static charge potential.
Also avoid using particle-based
packaging materials because of possible
contamination.

4. Include a shipping bill and a
detailed listing of samples shipped. their
descriptions and all identifying numbers
or marks, sampling data, shipper's name,
and contact information. For each
sample set, designate which are the
ambient samples, which are the
abatement area samples, which are the
field blanks, and which is the sealed
blank if sequential analysis is to be
performed.

5. Hand-carry samples to the
laboratory in an upright position if
possible; otherwise choose that mode of
transportation least likely to jar the
samples in transit.

8. Address the package to the
laboratory sample coordinator by name
when known and alert him or her of the
package description, shipment mode,
and anticipated arrival as part of the
chain of custody and sample tracking
procedures. This will also help the
laboratory schedule timely analysis for
the samples when they are received.

D. Quality Control/Quality Assurance
Procedures (Data Quality Indicators)

Monitoring the environment for
airborne asbestos requires the use of
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sensitive sampling and analysis
procedures. Because the test is sensitive,
it may be influenced by a variety of

factors. These include the supplies used -

in the sampling operation, the
performance of the sampling, the
preparation of the grid from the filter
and the actual examination of this grid
in the microscope. Each of these unit
operations must produce a product of
defined quality if the analytical result is
to be a reliable and meaningful test
result. Accordingly, a series of control
checks and reference standards is
performed along with the sample
analysis as indicators that the materials
used are adequate and the operations
are within acceptable limits. In this way,
the quality of the data is defined, and
the results are of known value. These
checks and tests also provide timely and
specific warning of any problems which
might develop within the sampling and
analysis operations. A description of
these quality control/quality assurance
procedures is summarized in the text
below.

1. Prescreen the loaded cassette
collection filters to assure that they do
not contain concentrations of asbestos
which may interfere with the analysis of
the sample. A filter blank average of
less than 18 s/mm? in an area of 0.057
mm? {nominally 10 200-mesh grid
openings) and a maximum of 53 s/mm?
for that same area for any single
preparation is acceptable for this
method.

2. Calibrate sampling pumps and their
flow indicators over the range of their
intended use with a recognized
standard. Assemble the sampling
system with a representative filter~—not
the filter which will be used in

- sampling—before and after the sampling

operation.

3. Record all calibration information
with the data to be used on a standard
sampling form.

4. Ensure that the samples are stored
in a secure and representative location.

5. Ensure that mechanical calibrations
from the pump will be minimized to

- prevent transferral of vibration to the

cassette,

6. Ensure that a continuous smooth
flow of negative pressure is delivered by
the pump by installing a damping
chamber if necessary.

7. Open a loaded cassette
momentarily at one of the indoor
sampling sites when sampling is
initiated. This sample will serve as an
indoor field blank.

8. Open a loaded cassette
momentarily at one of the outdoor
sampling sites when sampling is
initiated. This sample will serve as an
outdoor field blank.

9. Carry a sealed blank into the field
with each sample series. Do not open
this cassette in the field.

10. Perform a leak check of the
sampling system at each indoor and
outdoor sampling site by activating the
pump with the closed sampling cassette
in line. Any flow indicates a leak whicn
must be eliminated before initiating the
sampling operation.

11. Ensure that the sampler is turned
upright before interrupting the pump
flow.

12. Check that all samples are clearly
labeled and that all pertinent
information has been enclosed before
transfer of the samples to the
laboratory.

E. Sample Receiving

1. Designate one individual as sample
coordinator at the laboratory. While that
individual will normally be available to
receive samples, the coordinator may
train and supervise others in receiving
procedures for those times when he/she

" is not available.

2, Adhere to the following procedures
to ensure both the continued chain-of-
custody and the accountability of all
samples passing through the laboratory:

a. Note the condition of the shipping
package and data written on it upon
receipt.

b. Retain all bills of lading or shipping
slips to document the shipper and

" delivery time.

c. Examine the chain-of-custody seal,
if any, and the package for its integrity.

d. If there has been a break in the seal
or substantive damage to the package.
the sample coordinator shall
immediately notify the shipper and a
responsible laboratory manager before
any action is taken to unpack the
shipment.

e. Packages with significant damage
shall be accepted only by the
responsible laboratory manager after
discussions with the client.

3. Unwrap the shipment in a clean,
uncluttered facility. The sample
coordinator or his or her designee will
record the contents, including a
description of each item and all
identifying numbers or marks. A Sample
Receiving Form to document this
information is attached for use when
necessary. (See the following Figure 3.)

BILLING CODE 6580-50-M
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FIGURE 3--SAMPLE RECEIVING FORM

Date of package delivery Package shipped from

Carrier Shipping bill retained

*Condition of package on receipt

*Condition of custody seal

Number of samples received Shipping manifest attached
Purchase Order No. Project I.D.
Comments

Sampling Sampled
Medium Yolume Receiving
No, Description PC MCE | Liters  _ID# _ Assigned#

10

11

12

13
(Use as many additional sheets as needed.)

Comments

Date of acceptance into sample bank

Signature of chain-of-custody recipient

Disposition of samples

*Note: If the package has sustained substantial damage or the custody seal is broken, stop and contact the project
manager and the shipper.
BILLING CODE 6560-50-C
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Note.—The person breaking the chain-of-
custody seal and itemizing the contents
assumes responsibility for the shipment and
signs documents accordingly.

4, Assign a laboratory number and
schedule an analysis sequence.

5. Manage all chain-of-custody
samples within the laboratory such that
their integrity can be ensured and
documented.

F. Sample Preparation

1. Personnel not affiliated with the
Abatement Contractor shall be used to
prepare samples and conduct TEM
analysis. Wet-wipe the exterior of the
cassettes to minimize contamination
possibilities before taking them to the
clean sample preparation facility.

2, Perform sample preparation in a
well-equipped clean facility.

Note.~—~The clean area is required to have
the following minimum characteristics. The
area or hood must be capable of maintaining
a positive pressure with make-up air being
HFPA filtered. The cumulative analytical
blank concentration must average less than
18 s/mm? in an area of 0.057 s/mm?
{nominally 16 200-mesh grid openings) with
no more than one single preparation to
exceed 53 s/mm? for that same area.

3. Preparation areas for air samples
must be separated from preparation
areas for bulk samples. Personnel must
not prepare air samples if they have
previously been preparing bulk samples
without performing appropriate personal
hygiene procedures, i.e., clothing change,
showering, etc.

4. Preparation. Direct preparation
techniques are required. The objective is
to produce an intact carbon film
containing the particulates from the
filter surface which is sufficiently clear
for TEM analysis. Currently
recommended direct preparation -
procedures for polycarbonate (PC) and
mixed cellulose ester (MCE] filters are
described in Unit IILF.7. and 8. Sample
preparation is a subject requiring
additional research. Variation on those
steps which do not substantively change
the procedure, which improve filter
clearing or which reduce contamination
problems in a laboratory are permitted.

a. Use only TEM grids that have had
grid opening areas measured according
to directions in Unit HL].

b. Remove the inlet and outlet plugs
prior to opening the cassette to minimize
any pressure differential that may be
present.

¢. Examples of techniques used to
prepare polycarbonate filters are
descrited in Unit {ILF.7.

d. Examples of techniques used to
prepare mixed cellulose ester filters are
described in Unit 1IL.F.8,

e. Prepare multiple grids for each
sample.

f. Store the three grids to be measured
in appropriately labeled grid holders or
polyethylene capsules.

5. Equipment.

a. Clean area.

b. Tweezers. Fine-point tweezers for
handling of filters and TEM grids.

c. Scalpel Holder and Curved No. 10
Surgical Blades.

d. Microscope slides.

e. Double-coated adhesive tape.

f. Gummed page reinforcements.

g. Micro-pipet with disposal tips 10 to
100 ulL variable volume.

h. Vacuum coating unit with facilities
for evaporation of carbon. Use of a
liquid nitrogen cold trap above the
diffusion pump will minimize the
possibility of contamination of the filter
surface by oil from the pumping system.
The vacuum-coating unit can also be
used for deposition of a thin film of gold.

i. Carbon rod electrodes.
Spectrochemically pure carbon rods are
required for use in the vacuum
evaporator for carbon coating of filters.

j. Carbon rod sharpener. This is used
to sharpen carbon rods to a neck. The
use of necked carbon rods (or
equivalent) allows the carbon to be
applied to the filters with a minimum of
heating.

k. Low-temperature plasma asher.
This is used to etch the surface of
collapsed mixed cellulose ester (MCE)
filters. The asher should be supplied
with oxygen, and shouid be modified as
necessary to provide a throttle or bleed
valve to control the speed of the vacuum
to minimize disturbance of the filter.
Some early models of ashers admit air
too rapidly, which may disturb
particulates on the surface of the filter
during the etching step.

1. Glass petri dishes, 10 cm in
diameter, 1 cm high. For prevention of
excessive evaporation of solvent when
these are in use, a good seal must be
provided between the base and the lid.
The seal can be improved by grinding
the base and lid together with an
abrasive grinding material.

m. Stainless steel mesh.

n. Lens tissue.

o. Copper 200-mesh TEM grids, 3 mm
in diameter, or equivalent.

p. Gold 200-mesh TEM grids, 3 mm in
diameter, or equivalent.

q. Condensation washer.

r. Carbon-coated, 200-mesh TEM
grids, or equivalent.

8. Analytical balance, 0.1 mg
sensitivity.

t. Filter paper, 9 cm in diameter.

u. Oven or slide warmer. Must be
capable of maintaining a temperature of
65-70 °C.

v. Polyurethane foam, 8 mm thickness.

w. Gold wire for evaporation.

6. Reagents.

a. General. A supply of ultra-clean,
fiber-free water must be available for
washing of all components used in the
analysis. Water that has been distilled
in glass or filtered or deionized water is
satisfactory for this purpose. Reagents
must be fiber-free.

b. Polycarbonate preparation
method—chloroform.

c. Mixed Cellulose Ester (MCE)
preparation method—acetone or the
Burdette procedure (Ref. 7 of Unit IIL.L.}.

7. TEM specimen preparation from
polycarbonate filters.

a. Sptcimen preparation laboratory. It
is most important to ensure that

. contamination of TEM specimens by

extraneous asbestos fibers is minimized
during preparation.

b. Cleaning of sample cassettes. Upon
receipt at the analytical laboratory and
before they are taken into the clean
facility or laminar flow hood, the sample
cassettes must be cleaned of any
contamination adhering to the outside
surfaces.

c. Preparation of the carbon
evaporator. If the polycarbonate filter
has already been carbon-coated prior to
receipt, the carbon coating step will be
omitted, unless the analyst believes the
carbon film is too thin. If there is a need
to apply more carbon, the filter will be
treated in the same way as an uncoated
filter. Carbon coating must be performed
with a high-vacuum coating unit. Units
that are based on evaporation of carbon
filaments in a vacuum generated only by
an oil rotary pump have not been
evaluated for this application, and must
not be used. The carbon rods should be
sharpened by a carbon rod sharpener to
necks of about 4 mm long and 1 mm in
diameter. The rods are installed in the
evaporator in such a manner that the
points are approximately 10 to 12 cm
from the surface of a microscope slide
held in the rotating and tilting device.

d. Selection of filter area for carbon
coating. Before preparation of the filters,
a 75 mm x 50 mm microscope siide is
washed and dried. This slide is used to
support strips of filter during the carbon
evaporation. Two parallel strips of
double-sided adhesive tape are applied
along the length of the slide.
Polycarbonate filters are easily
stretched during handling, and cutting of
areas for further preparation must be
performed with great care. The filter und
the MCE backing filter are removed
together from the cassette and placed un
a cleaned glass microscope slide. The
filter can be cut with a curved scalpel
blade by rocking the blade from the
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point placed in contact with the filter.

"2 process can be repeated to cut a
. p approximately 3 mm wide across
we diameter of the filter. The strip of
polycarbonate filter is separated from
the corresponding strip of backing filter
and carefully placed so that it bridges
the gap between the adhesive tape strips
on the microscope slide. The filter strip
can be held with fine-point tweczers and
supported underneath by the scalpel
blade during placement on the
microscope slide. The analyst can place
several such strips on the same
microscope slide, taking care to rinse
and wet-wipe the scalpel blade and
tweezers before handling a new sample.
The filter strips should be identified by
etching the glass slide or marking the
slide using a marker insoluble in water
and solvents. After the filter strip has
been cut from each filter, the residual
parts of the filter must be returned to the
cassette and held in position by
reassembly of the cassette. The cassette
will then be archived for a period of 30
days or returned to the client upon
request.

e. Carbon coating of filter strips. The
glass slide holding the filter strips is
placed on the rotation-tilting device, and
the evaporator chamber is evacuated.
The evaporation must be performed in

ry short bursts, separated by some

sonds to allow the electrodes to cool.

If evaporation is too rapid, the strips of
polycarbonate filter will begin to curl,
which will lead to cross-linking of the
surface material and make it relatively
insoluble in chloroform. An experienced
analyst can judge the thickness of
carbon film to be applied, and some test
should be made first on unused filters. If
_ the film is too thin, large particles will

be lost from the TEM specimen, and
there will be few complete and
undamaged grid openings on the
specimen. If the coating is too thick, the
filter will tend to curl when exposed to
chloroform vapor and the carbon film
may not adhere to the support mesh.
Too thick a carbon film will also lead to
a TEM image that is lacking in contrast,
and the ability to obtain ED patterns
will be compromised. The carbon film
should be as thin as possible and remain
intact on most of the grid openings of
the TEM specimen intact.

f. Preparation of the Jaffe washer. The
precise design of the Jaffe washer is not
considered important, so any one of the
published designs may be used. A
washer consisting of a simple stainless
steel bridge is recommended. Several
nieces of lens tissue approximately 1.0

1 x 0.5 cm are placed on the stainless

.eel bridge, and the washer is filled
with chloroform to a level where the

meniscus contacts the underside of the
mesh, which results in saturation of the
lens tissue. See References 8 and 10 of

Unit IILL.

8. Placing of specimens into the Jaffe
washer. The TEM grids are first placed
on a piece of lens tissue so that
individual grids can be picked up with
tweezers. Using a curved scalpel blade,
the analyst excises three 3 mm square
pieces of the carbon-coated
polycarbonate filter from the filter strip.
The three squares are selected from the
center of the strip and from two points
between the outer periphery of the
active surface and the center. The piece
of filter is placed on a TEM specimen
grid with the shiny side of the TEM grid
facing upwards, and the whole assembly
is placed boldly onto the saturated lens
tissue in the Jaffe washer. If carbon-
coated grids are used, the filter should
be placed carbon-coated side dewn. The
three excised squares of filters are
placed on the same piece of lens tissue.
Any number of separate pieces of lens
tissue may be placed in the same Jaffe
washer. The lid is then placed on the
Jaffe washer, and the system is allowed
to stand for several hours, preferably
overnight.

h. Condensation washing. It has been
found that many polycarbonate filters
will not dissolve completely in the Jaffe
washer, even after being exposed to
chloroform for as long as 3 days. This
problem becomes more serious if the
surface of the filter was overheated
during the carbon evaporation. The
presence of undissolved filter medium
on the TEM preparation leads to partial
or complete obscuration of areas of the
sample, and fibers that may be present
in these areas of the specimen will be
overlooked; this will lead to a low result.
Undissolved filter medium also
compromises the ability to obtain ED
patterns. Before they are counted, TEM
grids must be examined critically to
determine whether they are adequately
cleared of residual filter medium. It has
been found that condensation washing
of the grids after the initial Jaffe washer
treatment, with chloroform as the
solvent, clears all residual filter medium
in a period of approximately 1 hour. In
practice, the piece of lens tissue
supporting the specimen grids is
transferred to the cold finger of the
condensation washer, and the washer is
operated for about 1 hour. If the
specimens are cleared satisfactorily by
the Jaffe washer alone, the condensation
washer step may be unnecessary.

8. TEM specimen preparation from
MCE filters.

a. This method of preparing TEM
specimens from MCE filters is similar to

that specified in NIOSH Method 7402.
See References 7, 8, and 9 of Unit INLL.

b. Upon receipt at the analytical
laboratory, the sample cassettes must be
cleaned of any contamination adhering
to the outside surfaces before entering
the clean sample preparation area.

c. Remove a section from any
quadrant of the sample and blank filters.

d. Place the section on a clean
microscope slide. Affix the filter section
to the slide with a gummed paged
reinforcement or other suitable means.
Label the slide with a water and
solvent-proof marking pen.

e. Place the slide in a petri dish which
contains several paper filters soaked
with 2 to 3 mL acetone. Cover the dish.
Wait 2 to 4 minutes for the sample filter
to fuse and clear.

f. Plasma etching of the collapsed
filter is required.

i. The microscope slide to which the
collapsed filter pieces are attached is
placed in a plasma asher. Because
plasma ashers vary greatly in their
performance, both from unit to unit and
between different positions in the asher
chamber, it is difficult to-specify the
conditiors that should be used. This is
one area of the method that requires
further evaluation. Insufficient etching
will result in a failure to expose
embedded filters, and too much etching
may result in loss of particulate from the
surface. As an interim measure, it is
recommended that the time for ashing of
a known weight of a collapsed filter be
established and that the etching rate be
calculated in terms of micrometers per
second. The actual etching time used for
a particular asher and operating
conditions will then be set such that a 1-
2 pm (10 percent) layer of collapsed
surface will be removed.

ii. Place the slide containing the
collapsed filters into a low-temperature
plasma asher, and etch the filter.

g. Transfer the slide to a rotating stage
inside the bell jar of a vacuum
evaporator. Evaporate a1 mm x 5 mm
section of graphite rod onto the cleared
filter. Remove the slide to a clean, dry.
covered petri dish.

h. Prepare a second petri dish as a
Jaffe washer with the wicking substrate
prepared from filter or lens paper placed
on top of a 6 mm thick disk of clean
spengy polyurethane foam. Cut a V-
notch on the edge of the foam and filter
paper. Use the V-notch as a reservoir for
adding solvent. The wicking substrate
should be thin enough to fit into the petri
dish without touching the lid.

i. Place carbon-coated TEM grids face
up on the filter or lens paper. Label the
grids by marking with a pencil on the
filter paper or by putting registration
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marks on the petri dish lid and marking
with a waterproof marker on the dish
lid. In a fume hood, fill the dish with
acetone until the wicking substrate is
saturated. The level of acetone should
be just high enough to saturate the filter
paper without creating puddles.

j. Remove about a quarter section of
the carbon-coated filter samples from
the glass slides using a surgical knife
and tweezers. Carefuily place the
section of the filter, carbon side down,
on the appropriately labeled grid in the
acetone-saturated petri dish. When all
filter sections have been transferred,
slowly add more solvent to the wedge-
shaped trough to bring the acetone level
up to the highest possible level without
disturbing the sample preparations.
Cover the petri dish. Elevate one side of
the petri dish by placing a slide under it.
This allows drops of condensed solvent
vapors to form near the edge rather than

in the center where they would drip onto
the grid preparation.

G. TFM Method

1. Instrumentation.

a. Use an B0-120 kV TEM capable of
performing electron diffraction with a
fluorescent screen inscribed with
calibrated gradations. If the TEM is
equipped with EDXA it must either have
a STEM attachment or be capable of
producing a spot less than 250 nm in
diameter at crossover. The microscope
shall be calibrated routinely (see Unit
IIL].) for magnification and camera
constant.

b. While not required on every
microscope in the laboratory, the
laboratory must have either one
microscope equipped with energy
dispersive X-ray analysis or access to
an equivalent system on a TEM in
another laboratory. This must be an
Energy Dispersive X-ray Detector
mounted on TEM column and associated

hardware/software to collect, save, and
read out spectral information. '
Calibration of Multi-Channel Analyzar
shall be checked regularly for A1 at 1.48
KeV and Cu at 8.04 KeV, as well as the
manufacturer’s procedures.

i. Standard replica grating may be
used to determine magnification (e.g.,
2160 lines/mm).

ii. Gold standard may be used to
determine camera constant.

c. Use a specimen holder with single
tilt and/or double tilt capabilities.

2. Procedure.

a. Start a new Count Sheet for each
sample to be aralyzed. Record on count
sheet: analyst's initials and date; lab
sample number; client sample number
microscope identification; magnification
for analysis; number of predetermined
grid openings to be analyzed: and grid
identification. See the following Figure
4:

BILLING CODE 6560-50-M
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FIGURE 4--COUNT SHEET
Lab Sample No. Filter Type Operator
Client Sample No. Filter Area Date
Instrument L.D. Grid 1.D. Comments
Magnification Grid Opening (GO) Area
Acc. Voltage No. GO to be Analyzed
GO Structure | Structure Length ED Observation EDAX
No. Type* < Sum 25um Chrys. Amph. Nonasb. Neg. ID
-~
GO Structure Soucture Lcng[h ED Observation EDAX
No. Type * < Sum 25um Chrys. Amph. Nonash.  |Neg. ID
*B = Bundle NFD = No fibers detected
C = Cluster N = No diffraction obtained
F = Fiber
M = Mamix

BILLING CODE 6560~50-C
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b. Check that the microscope is
properly aligned and calibrated
according to the manufacturer'h
specifications and instructions.

c. Microscope settings: 80-120 kV, grid
assessment 250~1000X, then 15,000~
20,000X screen magnification for
analysis.

d. Approximately one-half (0.5) of the
predetermined sample area to be
analyzed shall be performed on one
sample grid preparation and the
remaining half on a second sample grid
preparation. :

e. Determine the suitability of the grid.

i. Individual grid openings with
greater than 5 percent openings (holes)
or covered with greater than 25 percent
particulate matter or obviously having
nonuniform loading shall not be
analyzed.

ii. Examine the grid at low
magnification { <1000X) to determine its
suitability for detailed study at higher
magnifications.

" iii. Reject the grid if:

(1) Less than 50 percent of the grid
openings covered by the replica are
intact.

(2) It is doubled or folded.

(3) It is too dark because of
incomplete dissolution of the filter.

iv. If the grid is rejected, load the next
sample grid. -

v. If the grid is acceptable, continue
on to Step 6 if mapping is to be used:
otherwise proceed to Step 7.

f. Grid Map (Optional).

i. Set the TEM to the low
magnification mode.

ii. Use flat edge or finder grids for
mapping.

iii. Index the grid openings (fields) to
be counted by marking the acceptable
fields for one-half (0.5} of the area
needed for analysis on each of the two
grids to be analvzed. These may be
marked just before examining each grid
opening (field), if desired.

iv. Draw in any details which will
allow the grid to be properly oriented if
it is reloaded into the microscope and a
particular field is to be reliably
identified. '

g. Scan the grid.

i. Select a field to start the
examination.

ii. Choose the appropriate
magnification (15.000 to 20.000X screen
magnification).

iii. Scan the grid as follows,

(1) At the selected magnification.
make a series of parallel traverses
across the field. On reaching the end of
one traverse, move the image one
window and reverse the traverse.

Note.—A slight overlap should be used so
as not to miss any part of the grid opening
(feld).

(2) Make parallel traverses until the
entire grid opening (field) has been
scanned.

h. Identify each structure for
appearance and size.

i. Appearance and size: Any
continuous grouping of particles in
which an asbestos fiber within aspect
ratio greater than or equal to 5:1 and a
length greater than or equal t0 0.5 um is

. detected shall be recorded on the count

sheet. These will be designated asbestos
structures and will be classified as
fibers, bundles, clusters, or matrices.
Record as individual fibers any
contiguous grouping having 0, 1, or 2
definable intersections. Groupings
having more than 2 intersections are to
be described as cluster or matrix. See
the following Figure 5;

" BILLING CODE §560-50-M
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FIGURE 5--COUNTING GUIDELINES USED IN
DETERMINING ASBESTOS STRUCTURES

Count as 1 fiber; 1 Structure; no intersections.

Count as 2 fibers if space between fibers is greater than width of 1 fiber
diameter or number of intersections is equal to or less than 1.

Count as 3 structures if space between fibers is greater than width of 1 fiber
diameter or if the number of intersections is equal to or less than 2.

\

_
/

Count bundles as 1 structure; 3 or more parallel fibrils less
than 1 fiber diameter separation.

/
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Count clusters as 1 structure; fibers having greater than or egual to
3 intersections.

ST -
><’//[7/( }Q X
x o= AL S

Fiber protrusion
<5:1 Aspect Ratio No fiber protusion

Fiber protrusion
<0.5 micraneter

- «<0.5 micrameter in length
<5:1 Aspect Ratio

BILLING COOE 6560-50-C
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An intersection is a non-parallel
*ouching or crossing of fibers, with the

‘ojection having an aspect ratio of 5:1
or greater. Combinations such as a
matrix and cluster, matrix and bundle,
or bundle and cluster are categorized by
the dominant fiber quality—cluster,
bundle, and matrix, respectively.
Separate categories will be maintained
for fibers less than 5 um and for fibers
greater than or equal to 5 um in length,
Not required, but useful, may be to
record the fiber length in 1 um intervals.
{Identify each structure morphologically
and analyze it as it enters the
“window".)

(1) Fiber. A structure having a
minimum length greater than 0.5 pm and
an aspect ratio (length to width) of 5:1 or
greater and substantially parallel sides.
Note the appearance of the end of the
fiber, i.e., whether it is flat, rounded or
dovetailed, no intersections.

(2) Bundle. A structure composed of 3
or more fibers in a parallel arrangement
with each fiber closer than one fiber
diameter.

(3) Cluster. A structure with fibers in a
random arrangement such that all fibers
are intermixed and no single fiber is
isolated from the group; groupings must
have more than 2 intersections.

(4) Matrix. Fiber or fibers with one
end free and the other end embedded in

hidden by a particulate. The exposed

oer must meet the fiber definition.

(5) NSD. Record NSD when no
structures are detected in the field.

(6) Intersection. Non-parallel touching
or crossing of fibers, with the projection
having an aspect ratio 5:1 or greater.

ii. Structure Measurement.

(1) Recognize the structure that is to
be sized.

{2) Memorize its location in the
- "window" relative to the sides,
inscribed square and to other
particulates in the field so this exact
location can be found again when
scanning is resumed.

(3) Measure the structure using the
scale on the screen.

(4) Record the length category and
structure type classification on the count
sheet after the field number and fiber
number.

{5) Return the fiber to its original
location in the window ard scan the rest
of the field for other fibers; if the
direction of travel is not remembered,
return to the right side of the field and
begin the traverse again.

i. Visual identification of Electron
Diffraction (ED) patterns is required for
each asbestos structure counted which
would cause the analysis to exceed the

*s/mm? concentration. (Generally this

:ans the first four fibers identified as

asbestos must exhibit an identifiable

diffraction pattern for chrysatile or
amphibole.)

i. Center the structure, focus, and
obtain an ED pattern. {See Microscope
Instruction Manual for more detailed
instructions.)

ii. From a visual examination of the
ED pattern, obtained with a short
camera length, classify the observed
structure as belonging to one of the
following classifications: chrysotile.
amphibole, or nonasbestos.

(1) Chrysotile: The chrysotile asbestos
pattern has characteristic streaks on the
layer lines other than the central line
and some streaking also on the central
line. There will be spots of normal
sharpness on the central layer line and
on alternate lines (2nd, 4th, etc.). The
repeat distance between layer lines is
0.53 nm and the center doublet is at 0.73
nm. The pattern should display (002),
{110), (130) diffraction maxima:

distances and geometry should match a

chrysotile pattern and be measured
semiquantitatively.

{2) Amphibole Group [includes
grunerite (amosite}), crocidolite,
anthophyllite, tremolite, and actinolite]:
Amphibole asbestos fiber patterns show
layer lines formed by very closely
spaced dots, and the repeat distance
between layer lines is also about 0.53
nm. Streaking in layer lines is
occasionally present due to crystal
structure defects.

{3) Nonasbestos: Incomplete or
unobtainable ED patterns, a
nonasbestos EDXA, or a nonasbestos
morphology.

iii. The micrograph number of the
recorded diffraction patterns must be
reported to the client and maintained in
the laboratory’s quality assurance
records. The records must also
demonstrate that the identification of
the pattern has been verified by a
qualified individual and that the
operator who made the identification is
majntaining at least an 80 percent
correct visual identification based on his
measured patterns. In the event that
examination of the pattern by the
qualified individual indicates that the
pattern had been misidentified visually,
the client shall be contacted. If the
pattern is a suspected chrysotile, take a
photograph of the diffraction pattern at 0
degrees tilt. If the structure is suspected
to be amphibole, the sample may have
to be tilted to obtain a simple geometric
array of spots.

j- Energy Dispersive X-Ray Analysis
(EDXA).

i. Required of all amphiboles which
would cause the analysis results to
exceed the 70 s/mm?2 concentration.
(Generally speaking, the first 4
amphiboles would require EDXA.)

ii. Can be used alone to confirm
chrysotile after the 70 s/mm?
concentration has been exceeded.

iii. Can be used alone to confirm all
nonasbestos.

iv. Compare spectrum profiles with
profiles obtained from asbestos
standards. The closest match identifies
and categorizes the structure.

v. If the EDXA is used for
confirmation, record the properly
labeled spectrum on a computer disk, or
if a hard copy, file with analysis data.

vi. If the number of fibers in the
nonasbestos class would cause the
analysis to exceed the 70 s/mm?
concentration, their identities must be
confirmeq by EDXA or measurement of
a zone axis diffraction pattern to
establish that the particles are

. nonasbestos.

k. Stopping Rules.

i. If more than 50 asbestiform
structures are counted in a particular
grid opening, the analysis may be
terminated.

ii. After having counted 50
asbestiform structures in a minimum of 4
grid openings, the analysis may be
terminated. The grid opening in which
the 50th fiber was counted must be
completed.

iii. For blank samples, the analysis 1s
always continued until 10 grid openings
have been analyzed.

iv. In all other samples the analysis
shall be continued until an analytical
sensitivity of 0.005 s/cm? is reached.

1. Recording Rules. The count sheet
should contain the following
information:

i. Field (grid opening): List field
number.

ii. Record “NSD" if no structures are
detected.

iii. Structure information.

{1) If fibers, bundles, clusters, and/or
matrices are found, list them in
consecutive numerical order, starting
over with each field.

{2) Length. Record length category of
asbestos fibers examined. Indicate if
less than 5 um or greater than or equal
to 5 um.

(3) Structure Type. Positive
identification of asbestos fibers is
required by the method. At least one
diffraction pattern of each fiber type
from every five samples must be
recorded and compared with a standaro
diffraction pattern. For each asbestos
fiber reported, both a morphological
descriptor and an identification
descriptor shall be specified on the
count sheet.

(4) Fibers classified as chrysctile must
be identified by diffraction and/or X-ray
analysis and recorded on the count
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sheet. X-ray analysis alone can be used
as sole identification only after 70s/mm?
have been exceeded for a paaticular
sample.

(5} Fibers classified as amphiboles
must be identified by X-ray analysis and
electron diffraction and recorded on the
count sheet. (X-ray analysis alone can
be used as sole identification only after
70s/mm? have been exceeded for a
particular sample.)

(8) I a diffraction pattern was
recorded on film, the micrograph
number must be indicated on the count
sheet.

(7) If an electron diffraction was
attempted and an appropriate spectra is
not observed, N should be recorded on
the count sheet.

(8) If an X-ray analysis is attempted
but not observed, N should be recorded
on the count sheet.

(9) If an X-ray analysis spectrum is
stored, the file and disk number must be
recorded on the count sheet.

m. Classification Rules.

i. Fiber. A structure having a minimum
length greater than or equal to 0.5 pm
and an aspect ratio (length to width) of
5:1 or greater and substantially parallel
sides. Note the appearance of the end of

the fiber, i.e., whether it is flat, rounded
or dovetailed.

ii. Bundle. A structure composed of
three or more fibers in a parallel
arrangement with each fiber closer than
one fiber diameter.

iii. Cluster. A structure with fibers in a
random arrangement such that all fibers
are intermixed and no single fiber is
isolated from the group. Groupings must
have more than two intersections.

iv. Matrix. Fiber or fibers with one
end free and the other end embedded in
or hidden by a particulate. The exposed
fiber must meet the fiber definition.

v. NSD. Record NSD when no
structures are detected in the field.

n. After all necessary analyses of a
particle structure have been completed,
return the goniometer stage to 0 degrees.
and return the structure to its original
location by recall of the original
location.

o. Continue scanning until all the

structures are identified, classified and

sized in the field.

p. Select additional fields (grid
openings) at low magnification; scan at
a chosen magnification (15,000 to
20,000X screen magnification); and
analyze until the stopping rule becomes
applicable.

q. Carefully record all data as they are
being collected, and check for accuracy.

r. After finishing with a grid, remove it
from the microscope. and replace it in
the appropriate grid hold. Sample grids
must be stored for a minimum of 1 year
from the date of the analysis; the sample
cassette must be retained for a minimum
of 30 days by the laboratory or returned
at the client's request.

H. Sample Analytical Sequence

1. Carry out visual inspection of work
site prior to air monitoring.

2. Collect a minimum of five air
samples inside the work site and five
samples outside the work site. The
indoor and outdoor samples shail be
taken during the same time period.

3. Analyze the abatement area
samples according to this protocol. The
analysis must meet the 0.005 s/cm?
analytical sensitivity,

4. Remaining steps in the analytical
sequence are contained in Unit V. of
this Appendix,

L. Reporting

The following information must be
reported to the client. See the following
Table IL:

BILLING CODE 8560-50~M
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TABLE II--EXAMPLE LABORATORY LETTERHEAD

41889

Laboratory | Client FILTER MEDIA DATA Analyzed Sample
I.D. 1.D. Type Diameter, mm | Effective Areamm 4 Pore Size, pm Area, mm? Volume, cc
INDIVIDUAL ANALYTICAL RESULTS
Laboratory Client # Asbestos Analytical CONCENTRATION
LD. LD. Structures Sensitivity, s/cc | Structures/mm? Structures/cc

The analysis was carried out to the approved TEM method. This laboratory is in compliance with the quality
specified by the method.

BILLING CODE 6560-50~-C

Authorized dSignature
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1. Concentration in structures per
square millimeter and structures per
cubic centimeter.

2. Analytical sensitivity used for the
analysis.

3. Number of asbestos siructures.

4. Area analyzed.

5. Volume of air samples (which was
initially provided by client).

6. Average grid size opening.

7. Number of grids analyzed.

8. Copy of the count sheet must be
inctuded with the report.

9. Signature of laboratory official to
indicate that the laboratory met
specifications of the AHERA method.

10. Report form must contain official
laboratory identification (e.g..
letterhead]).

11. Type of asbestos.

J. Calibration Methodology

Note: Appropriate implementation of -
the method requires a person
knowledgeable in electron diffraction
and mineral identification by ED and
EDXA. Those inexperienced
laboratories wishing to develop
capabilities may acquire necessary
knowledge through analysis of
appropriate standards and by following
detailed methods as described in
References 8 and 10 of Unit IILL.

1. Equipment Calibration. In this
method, calibration is required for the
air-sampling equipment and the
transmission electron microscope
(TEM).

a. TEM Magnification. The
magnification at the fluorescent screen
of the TEM must be calibrated at the
grid opening magrification (if used) and
also at the magnification used for fiber
counting. This is performed with a cross
grating replica. A loghook must be
maintained, and the dates of calibration
depend on the past history of the
particular microscope; no frequency is
specified. After any maintenance of the
microscope that involved adjustment of
the power supplied to the lenses or the
high-voltage system or the mechanical
disessembly of the electron optical
column apart from filament exchange,
the magnification must be recalibrated.
Before the TEM calibration is
performed. the analyst must ensure that
the cross grating replica is placed at the
same distance from the objective lens as
the specimens are. For instruments that
incorporate an eucentric tilting
specimen stage, all speciments and the
cross grating replica must be placed at
the eucentric position.

b. Determination of the TEM
maghnification on the fluorescent screen.

i. Define a field of view on the
fluorescent screen either by markings or
physical boundaries. The field of view

must be measurable or previously
inscribed with a scale or concentric
circles {all scales should be metric).

ii. Insert a diffraction grating replica
(for example a grating containing 2,160
lines/mm} into the specimen holder and
place into the microscope. Orient the
replica so that the grating lines fall
perpendicular to the scale on the TEM
fluorescent screen. Ensure that the
goniometer stage tilt is 0 degrees.

iii. Adjust microscope magnification
to 10,000X or 20,000X. Measure the
distance (mm) between two widely
separated lines on the grating replica.
Note the number of spaces between the
lines. Take care to measure between the
same relative positions on the lines (e.g.,

_between left edges of lines).

Note.—The more spaces included in the
measurement, the more accurate the final
calculation. On most microscopes, however.
the magnification is substantially constant
only within the central 8-10 cm diameter
region of the fluorescent screen.

iv. Calculate the true magnification

(M) on the fluorescent screen:

M=XG/Y

where:

X =total distance {mm) between the
designated grating lines:

G=calibration constant of the grating
replica (lines/mm):

Y =number of grating replica spaces

counted along X.

c. Calibration of the EDXA System.
Initially, the EDXA system must be
calibrated by using two reference
elements to calibrate the energy scale of
the instrument. When this has been
completed in accordance with the
manufacturer’s instructions, calibration
in terms of the different types of
asbestos can proceed. The EDXA
detectors vary in both solid angle of
detection and in window thickness.
Therefore, at a particular accelerating
voltage in use on the TEM, the count
rate obtained from specific dimensions
of fiber will vary both in absolute X-ray
count rate and in the relative X-ray peak
heights for different elements. Only a
few minerals are relevant for asbestos
abatement work, and in this procedure
the calibration is specified in terms of a
“fingerprint” technique. The EDXA
spectra must be recorded from
individual fibers of the relevant
minerals, and identifications are made
on the basis of semiquantitative
comparisons with these reference
spectra. )

d. Calibration of Grid Openings.

i. Measure 20 grid openings on each of
20 random 200-mesh copper grids by
placing a grid on a glass slide and
examining it under the PCM. Use a
calibrated graticule to measure the

average field diameter and use this
number to calculate the field area for an
average grid opening. Grids are to be
randomly selected from batches up to
1.000.

Note.—A grid opening is considered as one
field.

il. The mean grid opening area must
be measured for the type of specimen
grids in use. This can be accomplished
on the TEM at a properly calibrated low
magnification or on an optical
microscope at a magnification of
approximately 400X by using an
eyepiece fitted with a scale that has
been calibrated against a stage
micrometer, Optical microscopy utilizing
manual or automated procedures may
be used providing instrument calibration

-can be verified.

e. Determination of Camera Constant
and ED Pattern Analysis.

i. The camera length of the TEM in ED
operating mode must be calibrated
before ED patterns on unknown samples
are observed. This can be achieved by
using a carbon-coated grid on which a
thin film of gold has been sputtered or
evaporated. A thin film of gold is
evaporated on the specimen TEM grid to
obtain zone-axis ED patterns
superimposed with a ring pattern from
the polycrystalline gold film.

ii. In practice, it is desirable to
optimize the thickness of the gold film so
that only one or two sharp rings are
obtained on the superimposed ED
pattern. Thicker gold film would
normally give multiple gold rings, but it
will tend to mask weaker diffraction
spots from the unknown fibrous
particulates. Since the unknown d-
spacings of most interest in asbestos
analysis are those which lie closest to
the transmitted beam, mulitiple gold
rings are unnecessary on zone-axis ED
patterns. An average camera constant
using multiple gold rings can be
determined. The camera constant is one-
haif the diameter, D, of the rings times
the interplanar spacing, d, of the ring
being measured.

K. Quality Control/Quality Assurance
Procedures (Data Quality Indicators)

Monitoring the environment for
airborne asbestos requires the use of
sensitive sampling and analysis
procedures. Because the test is sensitive,
it may be influenced by a variety of
factors. These include the supplies used
in the sampling operation, the
performance of the sampling, the
preparation of the grid from the filter
and the actual examination of this grid
in the microscope. Each of these unit
operations must produce a product of



Federal Register / Vol. 52, No. 210 / Friday, October 30, 1987 / Rules anc Regulations

41891

defined quality if the analytical result is
to be a reliable and meaningful test
result. Accordingly, a series of control
checks and reference standards is
performed along with the sample
analysis as indicators that the materials
used are adequate and the operations
are within acceptable limi‘s. In this way,
the quality of the data is defined and the
results are of known value. These
checks and tests also provide time!y and
specific warning of any problems which
might develop within the sampling and
analysis operations. A description of
these quality control/quality assurance
procedures is summarized ia the
following Table III:

BILLING CODE 6560-50-M
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TABLE III--SUMMARY OF LABORATORY
DATA QUALITY OBJECTIVES
Conformance
Unit Operation OC Check Frequency i
Sample receiving Review of receiving report Each sample 95% complete
Sample custody Review of chain-ofcustody record Each sample 95% complete
Sample preparation  Supplies and reagents ‘On receipt Meet specs. or reject
Grid opening size 20 openings/20 grids/lot 100%
of 1000 or 1 opening/sample
Spectal clean area monitoring After cleaning or service Meet specs or reclean
Laboratory blank 1 per prep series or 10% Meet specs. or
. reanalyze series
Plasma etch blank 1 per 20 samples 15%
Multiple preps (3 per sample) Each sample One with cover of 15
complete grid sqs.
Sample analysis System check Each day Each day
Alignment check Each day Each day
Magnification calibration with low and high Each month or after service 95%
standards :
ED calibration by gold standard Weekly $5%
EDS calibration by copper line Daily 95%
Performance check Laboratory blank (measure of cleanliness) Prep 1 per series or 10% Meet specs or
read 1 per 2S5 samples reanalyze series
Replicate counting (measure of precision) 1 per 100 samples 1.5 x Poisson Sud. Dev.
Duplicate analysis (measure of reproducibility) 1 per 100 samples 2 x Poisson Std. Dev.
Known samples of typical materials Training and for com- 100%
(working standards) parison with unknowns
Analysis of NBS SRM 1876 and/or RM 8410 1 per analyst per year 1.5 x Poisson Siud. Dev.
(measure of accuracy and comparability)
Data entry review (data validation and measure Each sample 95%
of completeness)
Record and verify ID electron diffraction pattemn 1 per 5 samples 80% accuracy
of structure
Calculations and Hand calculation of automated data reduction 1 par 100 samples 85%

data reduction

BILLING COOE 6560-50-C

procedure or independent recalculation of hand-
calculated data .
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1. When the samples arrive at the
laboratory, check the samples and
documentation for completeness and
requirements before initiating the
analysis.

2. Check all laboratory reagents and
supplies for acceptable asbestos
background levels.

3. Conduct all sample preparation in a
clean room environment monitored by
laboratory blanks and special testing
after cleaning or servicing the room.

4. Prepare multiple grids of each
sample.

5. Provide laboratory blanks with
each sample batch. Maintain a
cumulative average of these results, If
this average is greater than 53 {/mm 2
per 10 200-mesh grid openings, check the
system for possible sources of
contamination.

8. Check for recovery of asbestos from
cellulose ester filters submitted to
plasma asher.

7. Check for asbestos carryover in the
plasma asher by including a blank
alongside the positive control sample.

8. Perform a systems check on the
transmission electron microscope daily.

9. Make periodic performance checks
of magnification, electron diffraction
and energy dispersive X-ray systems as
set forth in Table Il of Unit IIL.K.

10. Ensure qualified operator
performance by evaluation of replicate
counting, duplicate analysis, and
standard sample comparisons as set
forth in Table IlI of Unit IIL.K.

11. Validate all data entries.

12. Recalculate a percentage of all
computations and automatic data
reduction steps as specified in Table II,

13. Record an electron diffraction
pattern of one asbestos structure from
_every five samples that contain
asbestos. Verify the identification of the
pattern by measurement or comparison
of the pattern with patterns collected
from standards under the same
conditions.

The outline of quality control
procedures presented above is viewed
as the minimum required to assure that
quality data is produced for clearance
testing of an asbestos abated area.
Additional information may be gained
by other control tests. Specifics on those
control procedures and options
available for environmental testing can
be obtained by consulting References 8,
7, and 11 of Unit IIL.L.

L. References

For additional background
information on this method the following
references should be consulted.

1. “Guidelines for Controlling
Asbestos-Containing Materials in
Buildings,” EPA 560/5-85-024, June 1985.

2. "Measuring Airborne Asbestos
Following an Abatement Action,”
USEPA/ Office of Toxic Substances,
EPA 600/4-85-049, 1935.

3. Small, John and E. Steel. Asbestos
Standards: Materials and Analytical
Methods. N.B.S. Special Publication 619,
1982.

4, Campbell, W.],, R.L. Blake, L.L.
Brown, E.E. Cather, and ].]. Sjoberg.
Selected Silicate Minerals and Their
Asbestiform Varieties. Information
Circular 8751, U.S, Bureau of Mines,
1977.

5. Quality Assurance Handbook for
Air Pollution Measurement System.
Ambient Air Methods, EPA 600/4-77-
027a, USEPA, Office of Research and
Development, 1977.

6. Method 2A: Direct Measurement of
Gas Volume Through Pipes and Small
Ducts. 40 CFR Part 60 Appendix A.

7. Burdette, G.]. Health & Safety Exec.,
Research & Lab. Services Div., London,
“Proposed Analytical Method for
Determination of Asbestos in Air.”

8. Chatfield, E.J., Chatfield Tech.
Cons,, Ltd., Clark, T., PEI Assoc.
“Standard Operating Procedure for
Determination of Airborne Asbestos
Fibers by Transmission Electron
Microscopy Using Polycarbonate
Membrane Filters.” WERL SOP 87-1,
March 5, 1987,

9. NIOSH. Method 7402 for Asbestos
Fibers, December 11, 1986 Draft.

10. Yamate, G., S.C. Agarwall, R.D.
Gibbons, IIT Research Institute,
“Methodology for the Measurement of
Airborne Asbestos by Electron
Microscopy.” Draft report, USEPA
Contract 68-02-32686, July 1984.

11. Guidance to the Preparation of
Quality Assurance Project Plans.
USEPA, Office of Toxic Substances,
1984.

IV. Mandatory Interpretation of
Transmission Electron Microscopy
Results to Determine Completion of
Response Actions

A. Introduction

A response action is determined to be
completed by TEM when the abatement
area has been cleaned and the airborne
asbestos concentration inside the
abatement area is no higher than
concentrations at locations outside the
abatement area. “QOutside” means
outside the abatement area, but not
necessarily outside the building. EPA
reasons that an asbestos removal
contractor cannot be expected to clean
an abatement area to an airborne
asbestos concentration that is lower
than the concentration of air entering
the abatement area from outdoors or
from other parts of the building. After

the abatement area has passed a _
thorough visual inspection, and before
the outer containment barrier is
removed, a minimum of five air samples
inside the abatement area and a
minimum of five air samples outside the
abatement area must be collected.
Hence, the response action is
determined to be completed when the
average airborne asbestos concentration
measured inside the abatement area is
not statistically different from the
average airborne asbestos concentration
measured outside the abatement area.

The inside and outside concentrations
are compared by the Z-test, a statistical
test that takes into account the
variability in the measurement process.
A minimum of five samples inside the
abatement area and five samples
outside the abatement area are required
to control the false negative error rate,
i.e., the probability of declaring the
removal complete when, in fact, the air
concentration inside the abatement area
is significantly highemthan outside the
abatement area. Additional quality
control is provided by requiring three
blanks (filters through which no air has
been drawn) to be analyzed to check for
unusually high filter contamination that
would distort the test results.

When volumes greater than or equal
to 1,199 L for a 25 mm filter and 2,799 L
for a 37 mm filter have been collected
and the average number of asbestos
structures on samples inside the
abatement area is no greater than 70
s/mm 2 of filter, the response action may
be considered complete without
comparing the inside samples to the
outside samples. EPA is permitting this
initial screening test to save analysis
costs in situations where the airborne
asbestos concentration is sufficiently
low so that it cannot be distinguished
from the filter contamination/
background level {fibers deposited on
the filter that are unrelated to the air
being sampled). The screening test
cannot be used when volumes of less
than 1,199 L for 25 mm filter or 2,799 L
for a 37 mm filter are collected because
the ability to distinguish levels
significantly different from filter
background is reduced at low volumes.

The initial screening test is expressed
in structures per square millimeter of
filter because filter background levels
come from sources other than the air
being sampled and cinnot be
meaningfully expressed as a

- concentration per cubic centimeter of

air. The value of 70 s/mm?2 is based on
the experience of the panel of
microscopists who consider one
structure in 10 grid openings (each grid
opening with an area of 0.0057 mm?2) to
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be comparable with contamination/
background levels of blank filters. The
decision is based, in part, on Poisson
statistics which indicate that four
structures must be counted on a filter
before the fiber count is statistically
distinguishable from the count for one
structure. As more information on the
performance of the method is collected.
this criterion may be modified. Since
different combinations of the number
and size of grid openings are permitted
under the TEM protocol, the criterion is
expressed in structures per square
millimeter of filter to be consistent
across all combinations. Four structures
per 10 grid openings corresponds to
approximately 70 s/mm?2,

B. Sample Collection and Analysis

1. A minimum of 13 samples is
required: five samples collected inside
the abatement area. five samples
collected outside the abatement area,
two field blanks, and one sealed blank.

2. Sampling and TEM analysis must
be done according to either the
mandatory or nonmandatory protocols
in Appendix A. At least 0.057 mm? of
filter must be examined on blank filters.

C. Interpretation of Results

1. The response action shall be
considered complete if either:

a. Each sample collected inside the
abatement area consists of at least 1.199
L of air for a 25 mm filter, or 2,799 L of
air for a 37 mm filter. and the arithmetic
mean of their asbestos structure
concentrations per square miilimeter of
filter is less than or equal to 70 s/mm?;
or

b. The three blank samples hitve an
arithn:etic mean of the asbestos
structure concentration on the blank
filters that is less than or equal to 70
s/mm? and the average airborne
asbestos concentration meuasured 1nside
the abatement area is not statistically
higher than the average airborne
asbestos concentration measured
outside the abatement area as
determined by the Z-test. The Z-test is
carried out by calculating

L Y-
0.8 (1/n1 + 1/60)1/2

where Y, is the average of the natural
logarithms of the inside samples and Y,
is the average of the natural logarithms
of the outside samples, n, is the number
of inside sumples and ug is the number
of outside samples. The respanse action

is considered complete if Z is less thun
or equal to 1.65.
(Note.—When no fibars are counted. the

calculated detection limit for that analysis is
inserted for the concentration.)

2. If the abatement site does not
satisfy either (1) or (2) above. the site
must be recleaned and a new set of
samples collected.

D. Sequence for Analyzing Samples

It is possible to determine completion
of the response action without analyzing
all samples. Also, at any point in the
process, a decision may be made to
terminate the analysis of existing
samples, reclean the abatement site. und

-collect a new set of samples. The

following sequence is outlined to
minimize the number of analyses
needed to reach a decision.

1. Analyze the inside samplus.

2. If at least 1,199 L of air for a 25 mum
filter or 2,799 L of air for a 37 mm filier is
collected for each inside sample and the
arithmetic mean concentration of
structures per square nmillimeter of filtec
is less than or equal to 70 s/mm?2, the
response action is complete und no
further analysis is needed.

3. If less than 1,199 L of air for a 25
mm filter or 2,799 L of air foi o 37 mm
filter is collected for any of the inside
samples, or the arithinetic mean
concentration of structures per sguure
millimeter of filter is greater thun 70
s/mm?2 analyze the three hlanks

4. If the arithmetic mean
concentration of structures per square
millimeter on the blank filiers is greuter
than 70 s/mm¥, terminate the analvsis,
identify and correct the svurce of blask
contamination. and collect a new set of
samples.

5. If the arithmetic mean
caoncentration of structures per squdie
miilimeter on the blank filters is less
than or equal to 70 s/mm2, analyze the
outside samples and perform the Z-test.

6. If the Z-statistic is less thun or
equal to 1.65, the response action is
complcte. If the Z-statistic is greater
than 1.65, reclean the abatement site
and collect a new st of sumples.

Appendix B to Subpart E—Work
Practices and Engineering Controls for
Smali-Scale, Short-Duration Operations
Maintenance and Repair (O&M)
Activities Involving ACM

This appendix is net mandatery. in
that 1.EAs may chuose to comply with
all the requirements of 40 CIR 763.121.
Section 763.91(b) extends the protection
provided hy EPA in its 40 CFR 763.121
for wourker protection during asbestes
abatement prejects to emplovees of
loeal education agencies who perforn

small-scale, short-duration operations,
maintenance and repair {O&M)
activities involving asbestos-containing
materials and are not covered by the
OSHA asbestos construction standard
at 29 CFR 1926.58 or an asbestos worker
protection standard adopted by a State
as part of a State plan approved hy
OSHA under section 18 of the
Occupational Safety and Health Act.
Employers wishing to be exempt from
the requirements of § 763.121 (¢){8} and
{(f)(2)(i) may instead comply with the
provisions of this appendix whon
performing small-scile, short-duriing
O&M activities.

Definition of Small-Scale. Shor
Duration Activities

For the purposes of this appeadin,
small-scale, short-duratisn maintenance
activities are tasks su th is. bt~
limited to:

1. Removal of asbestos-cuntaining
insulation on pipes.

2. Removal of small quantities of
asbestos-containing insulation an benms
or above ceilings.

3. Replacement of un ashestios-
containing gasket on a valve.

4. Installation or remeval of a smeli
section of drywall.

5. Installation of electricai condh.ax
through or proximate to azhestns
containing materials,

Small-scale, short-duration
maintenance activities can be further
defined. for the purposes of this =:hpact,
by the following considerations:

1. Removal of smail quantities o
ashestos-containin, materials jACM)
only if re quired in the performarice oi
another maintenance activity naol
intended as asbestos abatement.

2. Removal of asbestos-containing
thermal system insulation not t exceed
amecunts greater than those which can
be contained in a single gluve hag,

3. Minor repairs to damaged thermal
sysiem insulation whichk do not require
removal.

+. Repairs to a piece of ushestin.
containing wallboard.

5. Repairs, involving enciipsulaton,
enclesure or removal, to smail umounts
of friulle asbestos-containing mutcrial
only if required in the perferm:nze of
emergency or routine maintenance
activity and not intended solely as
asbestos abatement. Such wirk mav aot
exceed amounts greater than those
which can be contained in « single
pretubricated minienclosure. Such an
enclosure shall conform sputiaily wnd
geometrically to the localized wark wreu,
in order to perform its intended
containment functivn.
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OSHA concluded that the use of
certain engineering and work practice
controls is capable of reducing employee
exposures to asbestos to levels below
the final standard's action level (0.1
f/cm3). (See 51 FR 22714, June 20, 1986.)
Several controls and work practices,
used either singly or in combination, can
be employed effectively to reduce
asbestos exposures during small
maintenance and renovation operations.
These include:

1. Wet methods.

2. Removal methods.

i. Use of glove bags.

ii. Removal of entire asbestos
insulated pipes or structures.

iii. Use of minienclosures.

3. Enclosure of asbestos materials.

4. Maintenance programs.

This appendix describes these
controls and work practices in detail.

Preparation of the Area Before
Renovation or Maintenance Activities

The first step in preparing to perform
a small-scale, short-duration asbestos
renovation or maintenance task,
regardless of the abatement method that
will be used, is the removal from the
work area of all objects that are
movable to protect them from asbestos
contamination. Objects that cannot be
removed must be covered completely
with 8-mil-thick polyethylene plastic
sheeting before the task begins. If
objects have already been
contaminated, they should be
thoroughly cleaned with a High
Efficiency Particulate Air (HEPA)
filtered vacuum or be wet-wiped before
they are removed from the work area or
completely encased in the plastic.
. Wet methods. Whenever feasible, and
regardless of the abatement method to
be used (e.g.. removal, enclosure, use of
glove bags), wet methods must be used
during small-scale, short-duration
maintenance and renovation activities
that involve disturbing asbestos-
containing materials. Handling asbestos
materials wet is one of the most reliable
methods of ensuring that asbestos fibers
do not become airborne, and this
practice should therefore be used
whenever feasible. Wet methods can be
used in the great majority of workplace
situations. Only in cases where asbestos
work must be performed on iive
electrical equipment, on live steam lines,
or in other areas where water will
seriously damage materials or
equipment may dry removal be
performed. Amended water or another
wetting agent should be applied by
means of an airless sprayer to minimize
the extent to which the asbestos-
containing material is disturbed.

Asbestos-containing material should
be wetted from the initiation of the
maintenance or renovation operation
and wetting agents should be used
continually throughout the work period
to ensure that any dry asbestos-
containing material exposed in the
course of the work is wet and remains
wet until final disposal.

Removal of small amount of asbestos-
containing materials. Several methods
can be used to remove small amounts of
asbestos-containing materials during
small-scale, short-duration renovation or
maintenance tasks. These include the
use of glove bags, the removal of an
entire asbestos-covered pipe or
structure, and the construction of
minienclosures. The procedures that
employers must use for each of these
operations if they wish to avail
themselves of the rule's exemptions are
described in the following sections.

Glove bags. OSHA found that the use
of glove bags to enclose the work area
during small-scale, short-duration
maintenance or renovation activities
will result in employee exposure to
asbestos that are below the rule’s action
level of 0.1 f/cm 3. This appendix
provides requirements for glove-bag
procedures to be followed by employers
wishing to avail themselves of the rule's
exemption for each activity. OSHA has
determined that the use of these
procedures will reduce the 8-hour time
weighted average (TWA) exposure of
employees involved in these work
operations to levels below the action
level and will thus provide a degree of
employee protection equivalent to that
provided by compliance with all
provisions of the rule.

Glove bag installation. Glove bags are
approximately 40-inch-wide times 64-
inch-long bags fitted with arms through
which the work can be performed.
When properly installed and used, they
permit workers to remain completely
isolated from the asbestos material
removed or replaced inside the bag.
Glove bags can thus provide a flexible,
easily installed, and quickly dismantled
temporary small work area enclosure
that is ideal for small-scale asbestos
renovation or maintenance jobs. These
bags are single-use control devices that
are disposed of at the end of each-job.
The bags are made of transparent 6-mil-
thick polyethylene plastic with areas of
Tyvek ! material (the same material

1 Mention of trade names or commercial products
does not constitute endorsement or
recommendation for use.

used to make the disposal protective
suits used in major asbestos removal,
renovation, and demolition operations
and in protective gloves). Glove bags are
readily available from safety supply
stores or specialty asbestos removal
supply houses. Glove bags come pre-
labelled with the asbestos warning label
prescribed by OSHA and EPA for bags
used to dispose of asbestos waste.

Glove bag equipment and supplies.
Supplies and materials that are
necessary to use glove bags effectively
include:

1. Tape to seal glove bag to the area
from which asbestos is to be removed.

2. Amended water or other wetting
agents.

3. An airless sprayer for the
application of the wetting agent.

4. Bridging encapsulant (a paste-like
substance for coating asbestos) to seal
the rough edges of any asbestos-
containing materials that remain within
the glove bag at the points of attachment
after the rest of the asbestos has been
removed.

5. Tools such as razor knives, nips,
and wire brushes {or other tools suitable
for cutting wires, etc.).

6. A HEPA filter-equipped vacuum for
evacuating the glove bag (to minimize
the release of asbestos fibers) during
removal of the bag from the work area
and for cleaning any material that may
have escaped during the installation of
the glove bag.

7. HEPA-equipped dual-cartridge or
more protective respirators for use by
the employees involved in the remova)
of asbestos with the glove bag.

Glove bag work practices. The proper
use of glove bags requires the following
steps:

1. Glove bags must be installed so that
they completely cover the pipe or other
structure where asbestos work is to be
done. Glove bags are installed by
cutting the sides of the glove bag to fit
the size of the pipe from which asbestos
is to be removed. The glove bag is
attached to the pipe by folding the open
edges together and securely sealing
themn with tape. All openings in the
glove bag must be sealed with duct tape
or equivalent material. The bottom seam
of the glove bag must also be sealed
with duct tape or equivalent to prevent
any leakage from the bag that may
result from a defect in the bottom seam.

2. The employee who is performing
the asbestos removal with the glove bag
must den at least a half mask dual-
cartridge HEPA-equipped respirater:
respirators should be worn by
employees who are in close contact with
the glove bag and who may thus be
exposed as a result of small gaps in the
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seams of the bag or holes punched
through the bag by a razor knife or a
piece of wire mesh.

3. The removed asbestos material
from the pipe or other surface that has
fallen into the enclosed bag must be
thoroughly wetted with a wetting agent
(applied with an airless sprayer through
the precut port provided in most gloves
bags or applied through a small hole in
the bag).

4. Once the asbestos material has
been thoroughly wetted. it can be
removed from the pipe, beam, or other
surface. The choice of tool to use to
remove the asbestos-containing material
depends on the type of material to be
removed. Asbestos-containing materials
are generally covered with painted
canvas and/or wire mesh. Painted
canvas can be cut with a razor knife and
peeled away from the asbestos-
containing material underneath. Once
the canvas has been peeled away, the
asbestos-containing material _
underneath may be dry, in which case it
should be resprayed with a wetting
agent to ensure that it generates as little
dust as possible when removed. If the
asbestos-containing material is covered
with wire mesh, the mesh should be cut
with nips, tin snips, or other appropriate
too! and removed.

A wetting agent must then be used to
spray any layer of dry material that is
exposad beneath the mesh, the surface
of the stripped underlying structure, and
the inside of the glove bag.

5. After removal of the layer of
asbestos-containing material, the pipe or
surface from which asbestos has been
remcved must be thoroughly cleaned
with a wire brush and wet-wiped with a
wetting agent until no traces of the
asbestos-containing material can be
seen.

6. Any asbestos-containing insulation
edges that have been exposed as a
result of the removal or maintenance
activity must be encapsulated with
bridging encapsulant to ensure that the
edges do not release asbestos fibers to
the atmosphere after the glove bag has
been removed.

7. When the asbestos removal and
encapsulation have been completed, a
vacuum hose from a HEPA filtered
vacuum must be inserted into the glove
bag through the port to remove any air
in the bag that may contain asbestos
fibers. When the air has been removed
from the bag, the bag should be
squeezed tightly (as close to the top as
possible), twisted, and sealed with tape,
to keep the asbestos materials safely in
the bottom of the bag. The HEPA
vacuum can then be removed from the
bag and the glove bag itself can be

removed from the work area to be
disposed of properly.

Minienclosures. In some instances,
such as removal of asbestos from a
small ventilation system or from a short
length of duct, a glove bag may not be
either large enough or of the proper
shape to enclose the work area. In such
cases, a minienclosure can be built
around the area where small-scale,
short-duration asbestos maintenance or
renovation work is to be performed.
Such enclosures should be constructed
of 6-mil-thick polyethylene plastic
sheeting and can be small enough to
restrict entry to the asbestos work area
to one worker.

For example, a minienclosure can be
built in a small utility closet when
asbestos-containing duct covering is to
be removed. The enclosure is
constructed by:

1. Affixing plastic sheeting to the
walls with spray adhesive and tape.

2. Covering the floor with plastic and
sealing the plastic covering the floor to
the plastic on the walls.

3. Sealing any penetrations such as
pipes or electrical conducts with tape.

4. Constructing a small change room
(approximately 3 feet square) made of 6-
mil-thick polyethylene plastic supported
by 2-inch by 4-inch lumber {the plastic
should be attached to the lumber
supports with staples or spray adhesive
and tape). - :

The change room should be
contiguous to the minienclosure, and is
necessary to allow the worker to
vacuum off his protective coveralls and
remove them before leaving the work
area. While inside minienclosure, the
worker should wear Tyvek ! disposable
coveralls and use the appropriate
HEPA-filtered dual-cartridge or more
protective respiratory protection.

The advantages of minienclosures are
that they limit the spread of asbestos
contamination, reduce the potential
exposure of bystanders and other
workers who may be working in
adjacent areas, and are quick and easy
to install. The disadvantage of
minienclosures is that they may be too
small to contain the equipment
necessary to create a negative pressure
within the enclosure; however the
double layer of plastic sheeting will
serve to restrict the release of asbestos
fibers to the area outside the enclosure,

Removal of entire structures. When
pipes are insulated with asbestos-
containing materials, removal of the
entire pipe may be more protective,
easier, and more cost-effective than
stripping the asbestos insulation from
the pipe. Before such a pipe is cut, the
asbestos-containing insulation must be
wrapped with 6-mil polyethylene plastic

and securely sealed with duct tape or
equivalent. This plastic covering will
prevent asbestos fibers from becoming
airborne as a result of the vibration
created by the power saws used to cut
the pipe. If possible, the pipes should be
cut at locations that are not insulated to
avoid disturbing the asbestos. If a pipe
is completely insulated with asbestos-
containing materials, small sections
should be stripped using the glove-bag
method described above before the pipe
is cut at the stripped sections.

Enclosure. The decision to enclose
rather than remove asbestos-containing
material from an area depends on the
building owner's preference, i.e., for
removal or containment. Owners
consider such factors as cost
effectiveness, the physical configuration
of the work area, and the amount of
traffic in the area when determining
which abatement method to use.

If the owner chooses to enclose the
structure rather than to remove the
asbestos-containing material insulating
it, a solid structure (airtight walls and
ceilings) must be built around the
asbestos covered pipe or structure to
prevent the release of asbestos-
containing materials into the area
beyond the enclosure and to prevent
disturbing these materials by casual
contact during future maintenance
cperations.

Such a permanent (i.e.. for the life of
the building) enclosure should be built
of new construction materials and
should be impact resistant and airtight.
Enclosure walls should be made of
tongue-and-groove boards, boards with
spine joints, or gypsum boards having
taped seams. The underlying structure
must be able to support the weight of the
enclosure. {Suspended ceilings with
laid-in panels do not provide airtight
enclosures and should not be used to
enclose structures covered with
asbestos-containing materials.) All
joints between the walls and ceiling of
the enclosure should be caulked to
prevent the escape of asbestos fibers.
During the installation of enclosures,
tools that are used (such as drilis or
rivet tools) should be equipped with
HEPA-filtered vacuums. Before
constructing the enclosure, all electrical
conduits, telephone lines, recessed
lights, and pipes in the area to be
enclosed should be moved to ensure that
the enclosure will not have to be re-
opened later for routine or emergency
maintenance. If such lights or other
equipment cannot be moved to a new
location for logistic reasons, cr if moving
them will disturb the asbestcs-
containing materials, removal rather
than enclosure of the asbestos-
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containing materials is the appropriate
control method to use.

Maintenance program. An asbestos
maintenance program must be initiated
in all facilities that have friable
asbestos-containing materials. Such a
program should include:

1. Development of an inventory of all
asbestos-containing materials in the
facility.

2. Periodic examination of all
asbestos-containing materials to detect
deterioration.

3. Written procedures for handling
asbestos materials during the
performance of small-gcale, short-
duration maintenance and renovation
activities. :

4. Written procedures for asbestos
disposal.

5. Written procedures for dealing with
asbestos-related emergencies.

Members of the building's
maintenance engineering staff
{electricians, heating/air conditioning
engineers, plumbers, etc.) who may be
required to handle asbestos-containing
materials should be trained in safe
procedures. Such training should include
at a minimum:

1. Information regarding types of ACM
and its various uses and forms.

2. Information on the health effects
associated with asbestos exposure.

3. Descriptions of the proper methods
of handling asbestos-containing
materials. _

4. Information on the use of HEPA-
equipped dual-cartridge respirators and
other personal protection during
maintenance activities.

Prohibited activities. The training
program for the maintenance
engineering staff should describe
methods of handling asbestos-
containing materials as well as routine
maintenance activities that are
prohibited when asbestos-containing
materials are involved. For example,
maintenance staff employees should be
instructed:

1. Not to drill holes in asbestos-
containing materials.

2. Not to hang plants or pictures on
structures covered with asbestos-
containing materials.

3. Not to sand asbestos-containing
floor tile.

4. Not to damage asbestos-containing
materials while moving furniture or
other objects. '

5. Not to install curtains, drapes, or
dividers in such a way that they damage
asbestos-containing materials.

8. Not to dust floors, ceilings, moldings
or other surfaces in asbestos-
contaminated environments with a dry
brush or sweep with a dry broom.

7. Not to use an ordinary vacuum to
clean up asbestos-containing debris.

8. Not to remove ceiling tiles below
asbestos-containing materials without
wearing the proper respiratory
protection, clearing the area of other
people, and observing asbestos removal
waste disposal procedures.

9. Not to remove ventilation system
filters dry.

10. Not to shake ventilation system
filters.

Appendix D to Subpart E—Transport
and Disposal of Ashestos Waste

For the purposes of ihis appendix,
transport is defined as all activities from
receipt of the containerized asbestos
waste at the generation site until it has
been unloaded at the disposal site.
Current EPA regulations state that there
must be no visible emissions to the
outside air during waste transport.
However, recognizing the potential
hazards and subsequent liabilities
associated with exposure, the following
additional precautions are
recommended.

Recordkeeping. Before accepting
wastes, a transporter should determine
if the waste is properly wetted and
containerized. The transporter should
then require a chain-of-custody form
signed by the generator. A chain-of-
custody form may include the name and
address of the generator, the name and
address of the pickup site, the estimated
quantity of asbestos waste, types of
containers used, and the destination of
the waste. The chain-of-custody form
should then be signed over to a disposal
site operator to transfer responsibility
for the asbestos waste. A copy of the
form signed by the disposal site operator
should be maintained by the transporter
as evidence of receipt at the disposal
site.

Waste handling. A transporter should
ensure that the asbestos waste is
properly contained in leak-tight
containers with appropriate labels, and
that the outside surfaces of the
containers are not contaminated with
asbestos debris adhering to the
containers. If there is reason to believe
that the condition of the asbestos waste
may allow significant fiber release, the
transporter should not accept the waste.
Improper containerization of wastes is a
violation of the NESHAPS3 regulation
and should be reported to the
appropriate EPA Regional Asbestos
NESHAPs contact below:

Region I
Asbestos NESHAPs Contact, Air
Management Division, USEPA, Region I,

JFK Federal Building, Boston, MA 02203,
(617) 223-3266.

Region 11

Asbestos NESHAPs Contact, Air &
Waste Management Division, USEPA,
Region II, 28 Federal Plaza, New York,
NY 10007, {212) 264-6770.

Region Il

Asbestos NESHAPs Contact, Air
Management Division, USEPA, Region
111, 841 Chestnut Street, Philadelphia, PA
19107, (215) 597-9325.

Region IV

Asbestos NESHAPs Contact, Air,
Pesticide & Toxic Management, USEPA,
Region IV, 345 Courtland Street, NE.,
Atlanta, (:,A 303635, (404) 3474298,

Region V

Asbestos NESIHAPs Contact, Air
Management Division, USEPA, Region
V. 230 S. Dearborn Street, Chicago, IL
60604, (312) 353-6793.

Region VI

Asbestos NESHAPs Contact, Air &
Waste Management Division, USEPA,
Region V1, 1445 Ross Avenue, Dallas,
TX 75202, (214) 655~7229.

Region VII

Asbestos NESHAPs Contact, Air &
Waste Management Division, USEPA,
Region VII, 726 Minnesota Avenue,
Kansas City, KS 66101, (913) 256-2896.

Region VIII

Asbestos NESHAPs Contact, Air &
Waste Management Division, USEPA,
Region VIII, 999 18th Street, Suite 500.
Denver, CO 80202, (303} 293-1814,

Region IX

Asbestos NESHAPs Contact, Air
Management Division, USEPA, Region
IX, 215 Fremont Street, San Francisco,
CA 94105, {415) 974-7633.

Region X

Asbestos NESHAPs Contact, Air &
Toxics Management Division, USEPA,
Region X, 1200 Sixth Avenue, Seattle,
WA 98101, (206) 442-2724.

Once the transporter is satisfied with
the condition of the asbestos waste and
agrees to handle it, the containers
should be loaded into the transport
vehicle in a careful manner to prevent
breaking of the containers. Similarly, at
the disposal site, the asbestos waste
containers should be transferred
carefully to avoid fiber release.

Waste transport. Although there are
no regulatory specifications regarding
the transport vehicle, it is recommended
that vehicles used for transport of
containerized asbestos waste have an
enclosed carrying compartment or
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utilize a canvas covering sufficient to
contain the transported waste, prevent
damage to containers, and prevent fiber
release. Transport of large quantities of
asbestos waste is commonly conducted
in a 20-cubic-yard “roll off” box, which
should also be covered. Vehicles that
use compactors to reduce waste volume
should not be used because these will
cause the waste containers to rupture.
Vacuum trucks used to transport waste
slurry must be inspected to ensure that
water i not leaking from the truck.

Disposal involves the isolation of
asbestos waste material in order to
prevent fiber release to air or water.
Landfilling is recommended as an
environmentally sound isolation method
because asbestos fibers are virtually
immobile in scil. Other disposal
techniques such as incineration or
chemical treatment are not feasible due
to the unique properties of asbestos.
EPA has established asbestos disposal
requirements for active and inactive
disposal sites under NESHAPs (40 CFR
Part 81, Subpart M) and specifies
general requirements for solid waste
disposal under RCRA {40 CFR Part 257).
Advance EPA notification of the
intended disposal site is required by
NESHAPs.

Selecting a disposual facility. An
acceptable disposal facility for asbestos
wastes must adhere to EPA’s
requirements of no visible emissions to
the air during disposal, or minimizing
emissions by covering the waste within
24 hours. The minimum required cover is
6 inches of nonasbestos material,
normally soil, or a dust-suppressing
chemical. In addition to these federal
requirements, many state or local
government agencies require more
stringent handling procedures. These
agencies usually supply a list of
“approved"” or licensed asbestos
disposal sites upon request. Solid waste
control agencies are listed in local
telephone directories under state,
county, or city headings. A list of state
solid waste agencies may be obtained
by calling the RCRA hotline: 1-800—424-
9346 (382-3000 in Washington, DC).
Some landfill owners or operators place
special requirements on asbestos waste,
such as placing all bagged waste into 55-
gallon metal drums. Therefore, asbestos
removal contractors should contact the
intended landfill before arriving with the
waste.

Receiving asbestos waste. A landfill
approved for receipt of asbestos waste
should require notification by the waste
hauler that the load contains asbestos.
The landfill operator should inspect the
loads to verify that asbestos waste is

properly contained in leak-tight
containers and labeled appropriately.
The appropriate EPA Regional Asbestos
NESHAPs Contact should be notified if
the landfill operator believes that the
asbestes waste is in a condition that
may cause significant fiber release
during disposal. In situations when the
wastes are not properly containerized,
the landfill operator should thoroughly
soak the usbestos with a water spray
prior to unloading, rinse out the truck,
and immediately cover the wastes with
nonasbestos material prior to
compacting the waste in the landfiil.

Waste deposition and covering.
Recognizing the health dangers
associated with asbestos exposure, the
following procedures are recommended
to augment current federal requirements:

* Designate a separate area for
asbestos waste disposal. Provide a
record for future landowners that
asbestos waste has been buried there
and that it would be hazardous to
attempt to excavate that area. (Future
regulations may require property deeds
to identify the location of any asbestos
wastes and warn against excavation.)

* Prepare a separate trench to receive
asbestos wastes. The size of the trench
will depend upon the quantity and
frequency of asbestos waste delivered
to the disposal site. The trenching
technique allows application of soil
cover without disturbing the asbestos
waste containers. The trench should be
ramped to allow the transport vehicle to
back into it, and the trench should be as
narrow as possible to reduce the amount
of cover required. If possible, the trench
should be aligned perpendicular to
prevailing winds.

¢ Place the asbestos waste containers
into the trench carefully to avoid
breaking them. Be particularly careful
with plastic bags because when they
break under pressure asbestos particles
can be emitted.

¢ Completely cover the containerized
waste within 24 hours with a minimum
of 8 inches of nonasbestos material.
Improperly containerized waste is a
violation of the NESHAPs and EPA
should be notified.

However, if improperly containerized
waste is received at the disposal site, it
should be covered immediately after
unloading. Only after the wastes,
including properly containerized wastes,
are completely covered, can the wastes
be compacted or other heavy equipment
run over it. During compacting, avoid
exposing wastes to the air or tracking
asbestos material away from the trench.

* For final closure of an area
containing asbestos waste, cover with at

least an additional 30 inches of
compacted nonasbestos material to
provide a 36-inch final cover. To control
erosion of the final cover, it should be
properly graded and vegetated. In areas
of the United States where excessive
soil erosion may occur or the frost line
exceeds 3 feet, additional final cover is
recommended. In desert areas where
vegetation would be difficuit to
maintain, 3-6 inches of well graded
crushed rock is recommended for
placement on top of the final cover.
Controlling public access. Under the
current NESHAPSs regulation, EPA does
not require that a landfill used for
asbestos disposal use warning signs or
fencing if it meets the requirement to
cover asbestos wastes. However, under

- RCRA, EPA requires that access be

controlled to prevent exposure of the
public to pofential health and safety
hazards at the disposal site. Therefore,
for liability protection of operators of
landfills that handle asbestos, fencing
and warning signs are recommended to
control public access when natural
barriers do not exist. Access to a landfil}
should be limited to one or two
entrances with gates that can be locked
when left unattended. Fencing should be
installed around the perimeter of the
disposal site in a manner adequate to
deter access by the general public.
Chain-link fencing, 6-ft high and topped
with a barbed wire guard, should be
used. More specific fencing
requirements may be specified by local
regulations. Warning signs should be
displayed at all entrances and at
intervals of 330 feet or less along the
property line of the landfill or perimeter
of the sections where asbestos waste is
deposited. The sign should read as
follows:

ASBESTOS WASTE DISPOSAL SITE

BREATHING ASBESTOS DUST MAY
CAUSE LUNG DISEASE AND CANCER

Recordkeeping. For protection from
liability, and considering possible future
requirements for notification on disposal
site deeds, a landfill owner should
maintain documentation of the specific
location and quantity of the buried
asbestos wastes. In addition, the
estimated depth of the waste below the
surface should be recorded wherever a
landfill section is closed. As mentioned
previously, such information should be
recorded in the land deed or other
record along with a notice warning
against excavation of the area.

[FR Doc. 87-24938 Filed 10-29-87; &:45 am]
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ENVIRONMENTAL PROTECTION
AGENCY

[OPTS-62055; FRL-3269~8)

Asbestos-Containing Materials in
Schoois; EPA Approved Courses
Under the Asbestos Hazard
Emergency Response Act (AHERA)

AGENCY: Environmental Protection
Agency (EPA).
ACTION: Notice.

SUMMARY: In section 206(c)(3) of Title II,
the Administrator, in consultation with
affected organizations, was directed to
publish (and revise as necessary) a list
of asbestos courses and tests in effect
before the date of enactment of this title
which qualify for equivalency treatment
for interim accreditation purposes and a
list of asbestos courses and tests which
the Administrator determines are
consistent with the Model Plan and
which will qualify a contractor for
accreditation. This Federal Register
notice includes the initial list of course
approvals. In addition, the list includes
State accreditation programs that EPA
has approved as meeting the
requirements of the Model Plan.

FOR FURTHER INFORMATION CONTACT:
Edward A. Klein, Director, TSCA
Assistance Office (TS~799), Office of
Toxic Substances, Environmental
Protection Agency, Rm. E-543, 401 M St.,
SW., Washington, DC 20460, Telephone:
(202) 554-1404.

SUPPLEMENTARY INFORMATION: Section
206 of Title II of the Toxic Substances
Control Act {TSCA), 15 U.S.C. 26486,
required EPA to develop by April 20,
1987 a Model Contractor Accreditation
Plan. The Plan was issued on April 20,
and was published in the Federal
Register of April 30, 1987, as Appendix C
to Subpart E, 40 CFR Part 763.

To conduct asbestos-related work in
schools, persons must receive
accreditation in order to inspect school
buildings for asbestos, develop
management plans, and design or
conduct response actions. Such persons
can be accredited by States, which are
required to adopt contractor
accreditation plans at least as stringent
as the EPA Model Plan, or by completing
an EPA-approved training course and
passing an examination for such course.
The EPA Model Contractor
Accreditation Plan establishes those
areas of knowledge of asbestos
inspection, management plan
development, and response action
technology that persons seeking
accreditation must demonstrate and
States must include in their
accreditation programs.

Elsewhere in this issue of the Federal
Register EPA is promulgating a final
“Asbestos-Containing Materials In
Schools" rule {40 CFR Part 763, Subpart
E) which requires all local education

. agencies (LEAs) to identify asbestos-

containing materials (ACM) in their
school buildings and take appropriate
actions-to control the release of
asbestos fibers. The LEAs are also
required to describe their activities in
management plans, which must be made
available to the public and submitted to
State governors. Under Title 11, LEAs are
required to use specially-trained persons
to conduct inspections for asbestos,
develop the management plans, and -
design or conduct major actions to
control asbestos.

The length of initial training courses
for accreditation under the Mode! Plan
varies by discipline. Briefly, inspectors
must take a 3-day training course;
management planners must take the
inspection course plus an additional 2
days devoted to management planning;
and abatement project designers are
required to have at least 3 days of
training. In addition, asbestos
abatement contractors and supervisors
must take a 4-day training course and
asbestos abatement workers are
required to take a 3-day training course.
For all disciplines, persons seeking
accreditation must also pass an
examination and participate in annual
re-training courses. A complete
description of accreditation
requirements can be found in the Model
Accreditation Plan at 40 CFR Part 763,
Subpart E, Appendix CI.1.A. through E.

In section 206(c)(3) of Title II, the
Administrator, in consultation with
affected organizations, was directed to
publish {and revise as necessary) a list
of asbestos courses and tests in effect
before the date of enactment of this title
which qualify for equivalency treatment
for interim accreditation purposes and a
list of asbestos courses and tests which
the Administrator determines are
consistent with the Model Plan and
which will qualify a contractor for
accreditation. This Federal Register
notice includes the initial list of course
approvals. In addition, the list includes
State accreditation programs that EPA
has approved as meeting the
requirements of the Model Plan.

Three types of EPA approvals are
included in this Federal Register notice.
Unit I discusses EPA approval of State
accreditation programs. Unit I covers
EPA approval of training courses. Unit
111 discusses EPA aporoval of training
courses for interim accreditation. Lastly,
Unit IV provides the list of State
accreditation programs and training
courses approved by EPA as of October

1987. Subsequent Federal Register
notices will add other State programs
and training courses to this initial list.

L. EPA Approval of State Accreditation
Programs

As discussed in the Model Plan, EPA
will approve State accreditation
programs that the Agency determines
are at least as stringent as the Model
Plan. In addition, the Agency is able to
approve individual disciplines within a
State's accreditation program. For
example, a State that currently only has
an accreditation requirement for
inspectors can receive EPA approval for
that discipline immediately rather than
waiting to develop accreditation
requirements for all disciplines in the
Model Plan before seeking EPA
approval.

As listed in Unit IV, New Jersey has
received EPA approval for two
accreditation disciplines. Any training
courses in these two disciplines
approved by New Jersey are EPA-
approved courses for purposes of
accreditation. These training courses are
EPA-approved courses for purposes of
TSCA Title Il in New Jersey and in all
States without an EPA-approved
accreditation program for that
discipline. For a current list of courses

- approved by New Jersey, interested

parties should contact the State agency
listed under Unit IV. EPA plans to
include the training courses approved by
New Jersey in the next Federal Register
notice listing EPA-approved courses.

The State of Kansas currently has a
training program for asbestos abatement
contractors and supervisors that does
not meet all of the Model Plan’s
requirements for this discipline.
However, the Kansas program’s training
course requirements do meet the
requirements for EPA approval of
training courses for interim
accreditation (see Unit III). As a result,
persons who have met the training and
exam requirements of the Kansas
abatement contractor and supervisor
program are accredited as listed under
Unit IV on an interim basis. The Kansas
contractor and supervisor accreditation
program still must be upgraded within
the time period specified in TSCA Title
Il to be at least as stringent as the Model
Plan.

11. EPA Approval of Training Courses

Training courses approved by EPA are
listed under Unit IV. The examinations
for these approved courses under Unit
IV have also been approved by EPA.
EPA has three categories of course
approval: full, contingent, and approved
for interim accreditation Courses



41900

Federal Register / Vol. 52, No. 210 / Friday. October 30, 1987 / Notices

approved for interim accreditation will
be discussed’in Unit II1.

Full approval means EPA has
reviewed and found acceptable the
course’s written submission seeking
EPA approval and has conducted an on-
site audit and determined that the
training course meets or exceeds the
Model Plan’s training requirements for
the relevant discipine.

Contingent approval means the
Agency has reviewed the course's
written submission seeking EPA
approval and found the materials to be
acceptable (i.e. the written course
materials meet the Modei Plan’s training
course requirements). However, FPA
has not vet conducted an on-site audit.

Successful completion of either a fully
approved course or a contingently
approved course provides full
accreditation for course attendees. If
EPA subsequently audits a conlingently
approved course and withdraws
approval due to deficiencies discovered
during the audit, future course offerings
would no longer have EPA approval.
tlowever, withdrawal of EPA approval
would not effect the accreditation of
persnns who took previously offered
training courses including the course
audited by EPA.

EPA-approved training courses listed
under Unit [V are approved on a
naticnal basis. EPA has organized Unit
IV by EPA Region to assist the public in
loviting those training courses that are
oifered nearby.

EPA-approved State sccreditation
prozrams have the autharity to have
more stringent accreditation
requirements than the Model Plun. As a
result, some EPA-approved training
courses listed under Unit IV may not
meet the requirements of a particular
State’s accreditation program. Sponsors
of training courses and persons who
have received accreditaiion or are
seeking accreditation should contact
individua! States to check on
accreditation requirements.

A number of training coursas offered
by several universities before EPA
issued the Model Plan equaled or
exe ceded the subsequently issned
Model Plan's training course
reyuirements. These courses are listed
under Unii 1V as being fully approved. it
shouid be noted that rersons who
suceessfully completed these courses
are fully accrediteds they are not limited
only o being nterim!, accredired.
11i. EPA Approval of Training Courses
for {aterim Accreditation

TSCA Tiiln il enahles EPA 1o permit
seieons to he accredited on wn inderim
basis if they have aitended previons
FI'A-approved ashestos training und

have passed {or pass) an asbestos exam.
As a result, the Agency is approving
training courses offered previously for
purposes of accrediting persons on an
interim basis. Only those persons who
have taken training courses since
January 1, 1985 will be considered under
these interim accreditation provisions.
In addition, EPA will not grant interim
accreditation to any person who takes
an equivalent training course after the
date the asbestos-in-schools rule takes
effect. This accreditation is interim since
the person shall be considered
accredited for only 1 year after the date
on which the State where the person is
employed establishes an accreditation
program at least as stringent as the EPA
Model Plan. If the State does nct adopt
an accreditation pregram within the
time period required by Title I, persons
with interim accreditation must become
fully accredited within 1 year after the
date the State was required to have
established a program.

Far purposes of the Model Plan. un
equivalent training course is one that is
essentially similar in length and content
to the curriculum found in the Mode!
Plan. In addition, an equivalent
examination must be essentially similar
to the examination requirements found
in the Model Plan.

Persons who have taken equivalent
courses in their discipline for purposes
of interim accreditation, and can
produce cvidence that they have
successfully completed the course by
passing an examination, are accredited
on an interim basis under TSCA Title 1L
Evidence of successful completion of &
course would include a certificate or
photo identification card that slhiowed
the person completed the training course
on a certain date and passed the
examination,

For persons who tock one of the EEA-
approved courses for interim
accreditation listed under Unit IV, but
did not take the course's examination.
these persons may become interinily
accredited by passing an examination at
an EPA-funded training center. These
EPA funded training centers are !isted
under Unit IV. Before taking the exan:.
persons must provide evidence to the
EPA-fundad center that they prediousiy
had taken one of the training courses
listed under Unit IV that is approvad by
EPA {or interim accreditation.

Courses approved by EPA as of
Octsber 17 for interim accrecditation e
listad under Unit IV, Eximinitiois
clfered by these courses also are
approved for purposes of interim
scereditation. FPA expects to aoprone
additional courses for interim
accreditation purposes, and wiil b
these courses in subsequeni Feders)

Register notices. Training course
vendors that believe their courses
offered since January 1, 1985 are
suitable sources for interim
accreditation should contact their EPA
Regional asbestos coordinator {See
addresses in Unit IV).

IV. List of EPA-Approved State
Accreditation Programs and Training
Courses

Below is the first listing of E£PA-
approved State accreditation piograms
and training courses. As discussed
above, periodic notifications of EPA
approval of State accreditations
programs and EPA approval of training
courses will be published in subsequent
Federal Register notices. The closing
date for the acceptance of submissions

" to EPA for inclusion in this first potice

was early October. Omission from this
list does not imply disapprova} by EPA,
nor does the order of the courses reflect
priority or quality. The format of the
notification lists first the State
accreditation programs approved by
EPA, followed by EPA-approved
training courses listed by Region. The
name, address, phone number, and
contact person is provided for each
training provider followed by the
courses and type of course approval (i.e.
full, contingent, or for interim purposes).
Unless otherwise spacified ty an
alternative date, interim approvals are
issued from January 1, 1485.

All five of the EPA-funded asbestos
information centers and the three EPA-
tunded satellite training centers wiil use
the EPA model iuspector and
management planner course recentiy
developed with EPA funds. As a result.
EPA anticipates that all of the EPA-
funded training facilities wiii 1eceive
approvals for inspection and
management planning courses oftere:.
beginning in October. Currently. the
EPA-funded centers at the Georgin
Irstitute of Technnlogy and the
University of (llinois at Chicaro have
inspection and management plarning
courses that EPA has fuily approved
The five centers ate: The Georgin
Irnstitute of Technology in Atlanta,
Georgia; the University of Kansas o
Overland Park, Kansas: Tufts University
in Medford, Mussachuasetty; the

Iniversity of Hlinnis at Chicagc. and the
Univorsity of California, Rerkelev. The
tirce satellite centers ure: The
University of Texus ut Arlington: the
Robert Wood Johnson Med:cal School in
Piscutaway., New Jetsey, and Temple
iriversity in Philudeiphia.
Pernsylvania, The University of Uaxas
it Arlington has received conticerat
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approval of its inspector and
management planner course.

The recently developed EPA-funded
model course for inspectors and
management planners, and an earlier
course developed with EPA funding for
asbestos abatement contractors and
supervisors are available for interested
parties that plan to offer training
courses. Interested parties should
contact the following firm to receive
copies of the training courses: Sterling
Federal Systems, Incorporated, Suite
600, 6011 Executive Blvd., Rockville, MD
20852,

A fee for each course will be charged
to cover the reproduction costs for the
written and visual aid materials.

The following is the initial list of EPA-
approved State accreditation programs
and training courses:

Approved State Accreditation Programs

(1){a) State: Kansas— State Agency:
Kansas Department of Health and
Environment, Forbes Field, Topeka, KS
66620. Attn: John C. Irwin (913) 296-1500.

(b} Approved Accreditation Program
Discipline—Contractor/Supervisor
{training and exam requirements
{approved for interim accreditation).

Abatement worker ! approved for
interim accreditation].

Effective date of regulation: 1/6/1986.

{2)(a) State: New Jersey—State
Agency: New Jersey Department of
Health, CN 380, Trenton, New jersey
08625-0360. Attn: James Brownlee (609)
984~-2193.

(b) Approved Accreditation Program
Discipline—Contractor/Supervisor.
Abatement worker. Effective date of
regulation: June 18, 1985.

EPA-Approved Training Courses
Region I—Boston, MA

Regional asbestos coordinator. Alison
Roberts, EPA, Region I, Air and
Management Division (APT-231), JFK
Federal Building, Boston, MA 02203.
(617) 565-3273 (FTS) 835-3275.

List of approved courses. The
following training courses have been
approved by EPA. The courses are listed
under (b). This approval is subject to the
level of certification indicated after the
course name. Courses are listed in
alphabetical order and do not reflect a
prioritization. Approvals for Region |
training courses and contact points for
each, are as follows:

(1)(a) Training provider. Abatement
Technology Corp., One Boston Place,
Suite 1025, Boston, MA 02108. Attn:
Scott Keyes (617) 723-3100.

! Applies only to warkars who have taken the
Kansas' Contractor/ Supervisor course and passed
the State's worker ¢xam.

{b) Approved courses. Contractor/
Supervisor (contingent).

(2)(a) Training provider. Con-Test,
P.O. Box 591, East Longmeadow, MA
01028. Attn: Brenda Bolduc (413} 525-
1198.

{(b) Approved courses. Contractor/
Supervisor (contingent). Abatement
Worker {contingent). Inspector/
Management Planner {contingent).
Refresher course {for each of the above
disciplines) (contingent).

(3)(a) Training provider. Hygientics,
Inc., 150 Causeway St., Boston, MA
02114. Attn: John W. Cowdery (617) 723~
4664.

(b) Approved courses. Inspector
(contingent).

(4)(a) Training provider. Institute for
Environmental Education, 208 West
Cummings Park, Woburn, MA 01801.
Attn: Janet Oppenheim-McMullen (617)
935-7370.

(b} Approved courses. Contracter/
Supervisor (full from 9/18/87).
Inspector/Management planner
(contingent).

(5)(a) Training provider. Maine Labor
Group on Health Inc., P.O. Box 5.
Augusta, Maine 04330. Atin: Dianna
White (207) 283-2770.

(b) Approved courses. Contractor/
Supervisor (contingent). Abatement
Worker {contingent).

{6)(a) Training provider. New England
Laborers’ Training Trust Fund. 37 East
Street, Hopkinton, MA 01748. Attn: Jim
Merloni, Jr. {617} 435-6318.

(b} Approved courses. Abatement
Workers (contingent).

(7)(a) Training provider. Tufts
University, 474 Boston Ave., Medford,
MA 02155. Attn: Brenda Cole {617} 381-
3531.

(b} Approved courses. Contractor/
Supervisor Course (Interim from 9/85-
5/31/87). Contractor/Supervisor Course
(Full from 6/22/87).

Region II—Edison, NJ

Regional esbestos coordinator.
Arnold Freiberger, EPA, Region II,
Woodbridge Ave., Raritan Depot, Bldg.
10, Edison, NJ 08837. (201) 321-6668,
(FTS) 340-6671.

List of cpproved courses. The
following training courses have been
approved by EPA. The courses are listed
under (b). This approval is subject to the
level of certification indicated after the
course name. Courses are listed in
alphabetical order and do not reflect a
prioritization. Approvals for Region I
training courses and contact points for
each. are as follows:

(1)(a) Training provider. UMDN]
Robert Wood Johnson Medical School,
675 Hoes Lane, Piscataway, NJ 08854—
5635. Attn: Lee Laustsen (201} 463—4500.

(b) Approved courses. Abatement
Worker (full from beginning).
Contractor/Supervisor (full from
beginning).

Region [II—Philadelphia, PA

Regional asbestos coordinator.
Pauline Levin, EPA, Region [1I (3HW-
40}, 841 Chestnut Bldg.. Philadelphia. PA
19107. (215) 597-9859, (FTS) 597-9859.

List of approved courses. The
following training courses have been
approved by EPA. The courses are listed
under (b). This approval is subject to the
level of certification indicated after the
course name. Courses are listed in
alphabetical order and do not reflec! a
prioritization. Approvals for Region {11
training courses and contact points for
each, are as follows:

(1){(a)} Training provider. Alice
Hamilton Center for Occupaticnal
Health, 410 7th Street SE., Second Floor.
Washington, DC 20003. Attn: Brian
Christopher (202) 543-0005.

(b} Approved courses. Abatement
Workers (contingent).

(2)(a) Training provider. The
Assaciation of Wall and Ceiling
Industries, 24 K Street, NE., Suite 300.
Washington, DC 20002. Attn: Chris
Hullinger (202) 783-2924.

{b) Approved courses. Abatement
Worker (full 5/19/87). Contractor/
Supervisoer (full 5/19/87).

(3)(a} Training provider. Biospherics.
Inc., 12051 Indian Crzek Court,
Beltsville, MD 20705. Attn: Marian F.
Mzeiselman (301) 369-3900.

{b) Approved courses. Contractor!
Supervisor (full from 10/1/87).
Abatement worker (full from 15/1/87).

(4)(a) Training provider. Drexel
University, Environmental Studies
Institute, Building 28, 32nd and Chestnut
Streets, #2186, Philadelphia, PA 19104.
Attn: Robert Ross {215) 895-2269.

(b) Approved courses. Contractor/
Supervisor (full from beginning).
Abatement Worker (full from
beginning}.

{5)(a) Training provider. South East
Michigan Committee on Occupational
Safety and Health (SEMCOSH), 1550
Howard Street, Detroit, MI 48216. Attn:
Barbara Boylan (313) 961-3345.

(b} Approved courses. Abatement
Worker (contingent).

(6){a) Training provider. The Nat:onal
Training Fund for the Sheet Metal and
Air Conditioning Industry (in
conjunction with the Workers' Institute
for Safety and Health), 1126 Sixteenth
Street NW., Washington, DC 20036.
Attn: Scott Schneider {202) 887-1930.

(b) Approved courses. Abatement
Worker (contingent).
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(7)(a) Training provider. Temple
University, College of Engineering, 12th
and Norris Streets, Philadelphia, PA
19122. Attn: Lester Levin (215) 787-6479.

(b) Approved courses. Contractor/
Supervisor {full from beginning).
Workers (full from beginning).

{8)(a} Training provider. Medical
Coliege of Virginia, Virginia
Commonwealth University, Department
of Preventive Medicine, P.O. Box 212,
Richmond, VA 23298. Attn: Leonard
Vance (804) 786-9785.

{b) Approved courses. Contractor/
Supervisor {contingent).

(9)a) Training provider. WACO, Inc.,
P.O. Box 836, 5450 Lewis Road,
Sandston, VA 23150. Attn: William
Belanich (804) 222-8440.

{(b) Approved courses. Contractor/
Supervisor {contingent). Abatement
Workers (contingent),

Region I[V—Atlanta, GA

Regional asbestos coordinator. Jim
Littell, EPA Region 1V, 345 Courtland St.
NE., Atlanta, GA 30365. (404} 347-3864,
(FTS) 257-2564.

List of approved courses. The
following training courses have been
approved bv EPA. The courses are listed
under (b}. This approval is subject to the
level of certification indicated after the
course name. Courses are listed in
alphabetical order and do not reflect a
prioritization. Approvals for Region IV
training courses and contact points for
each, are as follows:

(1){a) Training provider. University of
Florida, TREEQ Center, 3900 SW 63rd
Blvd., Cainesville, FL 32608, Attn:
Sandra Scaggs (904) 392-9570.

{b) Approved courses. Contractor/
Supervisor {full from 5/87).

{2)(8) Training provider. Georgia Tech
Research Institute, Environmental
Health and Safety Division, Room 029,
O’Keefe Building, Atlanta, GA 30332
Attn: William Ewing (404) 894-3806.

{b) Approved courses. Contractor/
Supervisor (full from 5/11/87).
Contractor/Supervisor (Interim from 6/
85—5/10/87). Refresher Course for
Contractor/Supervisor (contingent).
Inspector/Management Planner {full
from 10/87).

{3)(a) Training provider. National
Asbestos Council, Training Department,
2788 North Decatur Road, Decatur, GA
30033. Attn: Eva Clay (404) 292-0629.

(b} Approved courses. Abatement
Workers (2 day) (interim from
beginning). Abatement Workers (3 day)
(full from 7/87).

Region V—Chicago, IL

Regional asbestos coordinator.
Anthony Restaino, EPA Region V, 536 S.

Clark St., Chicago, IL 60604. (312) 886~
6879, (FTS) 886-6879.

List of approved courses. The
following training courses have been
approved by EPA. The courses are listed
under (b). This approval is subject to the
level of certification indicated after the
course name. Courses are listed in
alphabetical order and do not reflect a
prioritization. Approvals for Region V
training courses and contact points for
each, are as follows:

(1)(a) Training provider. AHP
Research, Inc., 1501 Johnsons Ferry Rd.,
Suite 230, P.O. Box 71926, Marietta, GA
30007. Attn: Dwight Brown {404) 565~
0061.

(b) Approved courses. Inspector/
Management Planner (interim from
beginning).

(2){a) Training provider. BDN
Industrial Hygiene Consultants, 8105
Valleywood Lane, Portage, MI 49002.
Attn: Keith Nichols (616) 329-1237.

(b) Approved courses. Contractor/
Supervisor (contingent).

{3)(a) Training provider. DeLisle
Consulting and Laboratories, Inc., 2401
East Milham Ave., Kalamazoo, MI 49002.
Attn: Mark DelLisle (616} 343-9693.

{b) Approved courses. Contractor/
Supervisor {contingent).

(4)(a) Training provider. Heat & Frost
Insulators Local 17, Apprentice Training
Center, 3850 South Racine Ave.,
Chicago. IL 60609. Attn: John P. Shine
(312) 247-1007

{(b) Approved courses. Abatement
Workers {contingent),

(5)(8) Training provider. L.P.C.
Chicago, 4309 West Henderson, Chicago,
IL 60641. Attn: Robert G. Cooley (312)
975-3495.

{b) Approved courses. Abatement
Workers {contingent).

(6)(a) Training provider. University of
lllinois at Chicago, Midwest Asbestos
Information Center, 2035 Taylor, School
of Public Health, Chicago, IL 60612. Attn:
Tony Billotti (312) 996-5762.

{b) Approved courses. Contractor/
Supervisor (full from beginning).
Inspector/Management Planner (full).
Abatement Worker (2 day) (interim from
beginning to 10/1/87). Abatement
Worker (3 day) {contingent).

Region VI—Dallas, TX

Regional asbestos coordinator. John
West, 6t-Pt, EPA, Region VI, 1445 Ross
Avenue, Dallas, TX 75202~2733. (214)
655-7244, (FTS) 255-7235.

List of upproved courses. The
following training courses have been
approved by EPA. The courses are listed
under (b). This approval is subject to the
level of certification indicated after the
course name. Courses are listed in
alphabetical order and do not reflect a

prioritization. Approvals for Region VI
training courses and contact points for
each, are as follows:

(1)(a) Training provider. GEBCO
Associates, Inc., 805-A, Elizabeth Drive,
Bedford, TX 76022. Attn: Ed Kirch {817)
268-4006.

{b) Approved courses. Asbestos
Workers (full from 8/20/87). Asbestos
Workers {interim prior to 8/19/87).

(2Ma) Training provider. The
International Association of Heat and
Frost lnsulators and Asbestos Workers
Union, Local 22, 3219 Pasadena Blvd.,
Pasadena, TX 77503. Attn: Owen Tilley
(713) 473-0888,

(b) Approved courses. Asbestos
Worker (3 day course) (contingent).
Asbestos Worker (2 day course) (interim
prior to 10/87}. Worker refresher course

‘{contingent).

(3)(a) Training provider. Louisiana
State University and Agricultural and
Mechanical College, Baton Rouge. LA
70803-1520. Attn: George Smith (504)
3685-6621.

{b) Approved courses. Contractor/
Supervisor (contingent).

(4)(a) Training provider. The Texas
A&M University System, The Texas
Engineering Extension Service, Building
Codes Inspection Trairing Division,
College Station, TX 77843-8000. Attn:
Charles Flanders (409) 845-6662.

(b) Approved courses. Contractor/
Supervisor {full from 9/14/87).
Contractor/Suapervisor (interim prior to
9/14/87). Abatement Worker
{contingent). Inspector/Manageme:.¢
Planner (contingent).

{5)(a) Training provider. The
University of Texas at Arlington
Satellite Center, Bureau of Engineering
Research, P.O. Box 19020, Arlington, TX
76019. Attn: Ernest Crosby (817) 273~
2557.

(b) Agproved courses. Contractor/
Supervisor {full from beginning).
Inspector/Management Planner
(contingent).

{6)(a) Trairing provider. Tulane
University, School of Public Health and
Tropical Medicine, Department of
Environmental Health Sciences, 1430
Tulane Avenue, New Orleans, LA 70112,
Attn: Shau-Wong Chang (504) 588-5374.

(b) Approved courses. Contractor/
Supervisor (full from $/15/87).
Contractor/Supervisor (interim prior 9/
14/37}.

Region VII—Kansas City, KS

Regional asbestos coordinator.
Wolfgang Brandner, EPA Region VII, 726
Minnesota Ave., Kansas City, KS 66101.
(913) 236-2834, (FTS) 757-2834.

List of approved courses. The
following training courses have been
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approved by EPA. The courses are listed
under (b). This approval is subject to the
level of certification indicated after the
course name. Courses are listed in
alphabetical order and do not reflect a
prioritization. Approvals for Region VII
training courses and contact points for
each, are as follows:

(1)(a} Training provider. Hall-Kimbrell
Environmental Services, 4840 West 15th
St., Lawrence, KS 66046. Atin: Alice
Hart (913) 749-2381.

(b} Approved courses. Contractor/
Supervisor (full from 8/17/87).
Abatement Worker (full from 8/17/87).
Project Designer (full from 8/17/87).
Inspector/Management Planner (full
from 8/17/87).

(2)(a) Trainirg provider. Mahew
Environmental Training Assoc., Inc.
(META), P.O. Box 1961, Lawrence, KS
66044. Attn: Brad Mayhew (913) 842-
8382.

(b} Approved courses. Contractor/
Supervisor (contingent). Abatement
Worker (contingent).

(3)a) Training provider. The
University of Kansas National Asbestos
Training Center, 6600 College Blvd.,
Suite 315, Overland Park, KS 66211.
Attn: Lani Himegarner {913) 491-0181.

{b) Approved courses. Contractor/
Supervisor (contingent). Contractor/
Supervisor {interim from 6/85-9/9/87).
Abatement Worker (contingent).

Region VilII—Denver, CO

Regional asbestos coordinator. David
Combs, [BAT-TS), EPA, Region VIII, 1

Denver Place, 999-18th St., Suite 1300,
Denver, CO 80202-2413. (303) 564-1730,
(FTS) 564-1742.

List of approved courses. The
following training courses have been
approved by EPA, The courses are listed
under (b). This approval is subject to the
level of certification indicated after the
course name. Courses are listed in
alphabetical order and do not reflect a
prioritization. Approvals for Region VIII
training courses and contact points for
each, are as follows:

(1)(a} Training provider. Northern
Engineering and Testing, Inc. 600 South
25th Street, P.O. Box 30615, Biilings, MT
59107. Attn: Kathleen Smit (406) 248-
9161.

(b) Approved courses. Asbestos
worker (cortingent).

(2)(a) Training provider. Rocky
Mountain Center for Cccupational and
Environmental Health, Building 512,
University of Utah, Salt Lake City, UT
84112. Atin: Jeffery Lee {801) 581~5710.

(b} Approved courses. Contractor/
Supervisor (contingant).

Region IX—San Francisco, CA

Regional asbestos coordinater. Joanne
Semones, [T-52}], EPA, Region IX, 215
Fremont St., San Francisco, CA 94105.
(415) 974-7290, (FTS) 454-7290.

List of approved courses. The
following training courses have been
approved by EPA. The courses are listed
under (b). This approval is subject to the
level of certification indicated after the
course name. Courses are listed in

alphabetical order and do not reflect a
prioritization. Approvals for Region IX
training courses and contact points for
each, are as follows:

(1)(a) Training provider.
Environmental Sciences, 375 S. Meyer,
Tucson, AZ 85701. Attn: Dale Keyes
(602) 577-1764.

{b} Approved courses. Inspector/
Management Planner (full).

(2)(a) Training provider. University of
California at Berkeley Pacific Asbestos
Information Center. U.C. Extension, 2223
Fulton St., Berkeley, CA 94720. Attn:
Debra Dobir (415) 643-7143.

(b) Approved courses. Coniractor/
Supervisor (full irom beginning).

Region X—Seattle. WA

Regionaf asbestos coordinator.
Walter Jasper, EPA, Region X, 1200
Sixth Ave., Seattle, WA 98101. (206) 442-
2870, (FTS) 399-2870.

List of approved courses. The
following training courses have been
approved by EPA. The courses are listed
under (b). This approval is subject to the
level of certification indicated after the
course name. Courses are listed in
alphabetical order and do not reflect a
prioritization. Approvals for Region X
training courses and contact peints for
each, are as follows:

No approvals for Region X.

Dated: Oclober 17, 1987.
Lee M. Thomas,
Administrator.
[FR Doc. 87-24939 Filed 10-29-87; 8:45 am]
BILLING CODE 6560-50-M
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ENVIRONMENTAL PROTECTION
AGENCY

40 CFR Part 763

10PTS-42050; FRL 3104-1)

Asbestos Abatement Projects; Worker
Protection

AGENCY: Environmental Protection
Agency (EPA).
ACTION: Final rule.

SUMMARY: This rule, under section 6(a)
of the Toxic Substances Control Act
(TSCA). 15 U.S.C. 2605(a). extends
additional protections to State and local
government employees covered by the
EPA asbestos abatement worker
prutection rule published in the Fedaral
Register of April 25. 1986. This
additional protection is provided by
incorpourating in the EPA rule the new
asbestos workplace standard issued by
the Occupational Safety and Health
Administration (OSHA) in June 1988.
FPA's worker protection rule of Aprif
1908 had extended the protection of
OSiiA's previous asbestos workplace
stundard to employees in States that do
not have either worker protection plans
approved by OSHA or asbestos
abatement regulations which EPA
decided were comparable to or more
stningent than EPA's worker protection
rule.

DATES: In accordunce with 40 CFR 23.8
(50 FR 7271), thus rule shail be
promuigated for purposes of judicial
feview at 1 p.m. eastern time on March
11. 1987. This rule is effective on March
Z. 1982,

FOR FURTHER INFORMA TION ConTACT:
Edward A. Klein. Director. TSCA
Assistance Office (TS-7991. Office of
Tonic Substances. Environmental
Pratection Agency. Rm. E-$43. 401 M St
SW.. Washington. DC 20480, (202-554-
1304}

SUPPLEMENTARY INFORMA TION:

L. Authority

Section 8(a) of TSCA suthorizes EPA
lu iripuse 8 number of specific
regulstory requirements conceming a
chemical substance or mixture if the
Agency finds that the manufacturing,
processing. distr:bution in commerce,
use. or disposal of the substance or
mixlure. or any combination of these
activities preser:s or will present an
unreasonable nsk of injury to health or
the environment. Among the
requirements that EPA may impose sre
thase in section 8(s) (S) and {8). Section
8(a)(S) of TSCA authorizes EPA to
prohibit or otherwige regulate any
manner or method of commercial use of

& chemical subetance or mixture.
Section 8(a)(5) of TSCA authorizes EPA
to probibit or otherwise regulats any
manner or method of disposal of a
chemical substance or mixture. or any
article containing that substance or
mixture. by any person who uses or
disposes of it for commercial purposes.
These subsections provide authority
for EPA to issue this rule. which
establishes requirements to protect
State and local public employees
engaged in abating the hazards of
asbestos in public buildings. The
asbestos present in such buildings has
been sold as & commercial product, and
therefore abatement activities affecting
the use of asbestos in these buildings (s
commercial activity, subject to sectica
8{3)(S) of TSCA. The removal of
asbestos. a disposal activity, will affect
commercial activities occurring in the
public buildings. and, therefore. Is
considered disposal for commercial
purposes subject to section o(a)(8).

{1. Background

This rule replaces a linal rule
published in the Federal Register of
April 25. 1966 (S1 FR 15722). That rele
was promulgated after EPA received
and considered public comments oa aa
immediately effective proposed rule
published in the Federal Register of July
12,1985 (50 FR 28530). In the previous
final rule. EPA extended provisions of
the thea existing Asbestos Standard of
the Occupationai Safety and Health
Administration (OSHA) to State and
local government employess who were
20t covered by asbestos standards
issued under State plans approved by
OSHA. or other State regulations in
ldabo. Kaneas. Oklahoma. and
Wisconsin that EPA had determined are
comparsble to or more stringent than
the EPA rule. [n that rule EPA
announced that it would issue a revised
rule when the OSHA standard was
revised 10 ensure that all public and
private sector employees who
participate in asbestns abatement
projects enjoy similar levels of
protection. OSHA issued such s revised
rule with detailed requirements for
construction activities. including
asbestos abatement projects. in the
Federal Register of june 20. 1968 (81 FR
2812).

EPA also announced in the previews
rule that it would issue the revised rule-
as a final rule with no additional
comment period because EPA and
OSHA had already received exwmsive
comments on the topic of protectian of
workers onggpch in abctum:i:t. werk (81
FR 158723). EPA is inc changes
in this rule which havm suggesied
in comments to both agencies. In this

rule. EPA is lowering the permissible
exposure limit (PEL) to asbestos 1o 0 2
ber per cubic centimeter of air (freel
and is instituting new requirements for
engineering and work practice controls.
sad new requirements to train workers
engaged in asbestos abatement.

[1. The Relationship of This Rule to the
OSHA Asbestos Standard

In general. this nyle applies the major
provisions of OSHA's new Asbestos
Standard for construction work to
asbestos abatement projects. This rule.
however. differs from OSHA's because
it retains certain features of EPA's
previous final rule. It applies solely to
activities involved in asbestos
abatement projects. in contrast to the
standard promulgated by OSHA. which
applies generally to any construction
activity involving exposure to asbestos.
This rule also retains the definition of
asbestos EPA has used in the previous
fina! rule and. unlike OSHA's stancary.
doss not cover non-asbestiform fibers.

This rule also differs from OSHA in
retaining the reporting requirements
published in the previous final EPA n:le.
EPA considers these requirements
Becessary to monitor compliance with
the general provisions of the rule. Under
§ 783.124. employers. with certain
exceptions. must notify EPA that they
intend to undertake an abatemen:
project covered by the rule at least 10
duys before they begin abatement. The
exceptions include all asbestos
abatement projects involving less than 3
linear feet or 3 square feet of friable
asbestos material, which employers
need not report to EPA. and emergency
projects which need not be reported in
advancs. but. instead. “as soon as
possible but in no case more than 48
bours after the project begins.”

Employers engaged in smail-<. ,le
abatement projects should note that t*:s

imposes requirements which differ

those in the previous fina] rule.

Theee requirements differ because EPA
is incorporating OSHA's new provisiors
for small-scale. short-duration projects.
Thua, wader the new rule. employers
whose werkers are engaged :n sampl:ng
OF repair projects of less than 3 linear

or 3 square fest are no longer
excluded from all requirements as they
were in EPA’s previous final rule.
Instead. consistent with OSHA. the new
rule defines “small-scale”, “short
deration” projects in a qualitative way
and gemerally imposes requiremen's
different from. and less burdensome
than. projects characterized as large-
spule and long-durstion (see Units V.C
and C). Examples of typical small-scaie
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short-duration projects are listed in Unit
vV.C.

EPA also wishes to clarify the reasons
why it defines the term “fiber” in the
3ame way as OSHA. i.e. a8 2
“particulate form of asbestos §
micrometers or longer. with a length to
diameter ratio of at least 3 to 1.” This
definition is consistent with OSHA and
avoids technical difficulties in _
measuring concentrations of smaller
fibers. The definition does not resylt
from a finding that small fibers are less
harmful than other fibers. EPA refers
readers to its previous discussion of
fiber length in the preamble to the notice
published in the Fedaral Register of
[lh:uzd 29, 19688 cnu’ddod “Asbestos:

posed Mining and Import
Restrictions and Proposed
Manufacturing, Importation and
Processing Prohibitions™ (S1 FR 3742) for
an analysis of this issue.

IV. Provisions

EPA bas retained in §§ 783.120,
783.124. 783.128, and 783.128 the same
language concerning the scope of the
rule. reporting requ.rements,
enforcement and in ions as in the
rule published in April 1986. Those
sections are republished in this ruje for
the convenience of the resder. Section
783.121 of this rule nnbl'ilh'ch: new
regulstory requirements for the
protection of State and local asbestos
abatement workers. These requirements
replace the requirer~ents of the rule
published in April 1988. The major new
provisions are discussed below. Section
783.122 of this rule establishes the
criteria for States 1o be excluded from
this rule and the procedures for the
submission and review of the
regulations adopted by States which
request exclusion. These criteria and
procadures are summarised in Unit V.
This document also corrects the
authority citation for 40 CFR Part 783,

is rule is effective March 27, 1997,

EPA is making this rule effective at thig
reiatively early date so that protections
for asbestos abatement workers in the
public sector will be introduced at the
same ﬁn::ln.otmnlﬁn.&cbwa
permissible exposure level work
practices and engineering coatrols
required by OSHA's standard for the
construction industry.
A. Exposure Limits

In this mlci‘ EPA establishes & new

workers exposed 10 airborne asbestos.
In § 783.121(c). it sets the PEL as 0.2
fiber per cubic centimeter of sir (I/ce)
averaged over an S-howr day. Employers
(defined in this rule as the public
department. agency or entity which

hires an employee) must determine th

by means of the methods prescribed
in Appendix A. the "EPA/OSHA
Reference Method,” or by an equivalent
method, as descnbed in Appendix B,
“Detailed Procedures for Asbestos
Sampling Analyses, Non-Mandatory.”
EPA will treat Transmission Electron
Microscopy as an equivalent method for
the purposes of this rule.

In § 763.121(b) the rule establishes the
action level as 0.1 [/cc averaged over 8
hours. The action level is that level at
which employers must begin activities
such as air monitoring, employee
training, and ical surve
8. Air Monitoring -

This rule establishes new
requirements for initial and periodic air
monitoring of workplaces where
asbestos abatement projects take placa.
Section 783.121(f) requires that
employers who have & warkplacs or
work operstion covered by this standard
must generally perform initial
monitoring to determine the airborne
conricnmnom obf. asbestos «:' which
employees may be exposed.
smployers can demonstrate that
employee exposures are below the
action level by means of objective data,
then initial monitoring is not required. If
initial monitoring indicates that
employee exposures are below the PEL
daily monitoring is not required. In
certain areas designated as regulated
areas (discussed in Unit V.C) the
employer must conduct daily moaitoring
uniess all workers are equipped with
supplied-air respirators operated in the
positive pressure mode. If daily
monitoring within the regulated ares
indicates gy ougumwy reliable
measurements that Y00 exposures
are below the action level, no further
moanitoring is required for those
mployo::d by such itoring.
represen moni
Employees must be given the chance to
observe moni and affected
employees must be notified as soon as
poesible following the empioyers’
receipt of the results.

C. Reguiated Arecs

Where sirborne concentrations of
asbestos exceed the PEL, the mm
must establish special areas.
regulated areas. to demarcate those
places. Only authorized personnel may
entar regulated areas. All persons
entering a reguiated area must be
supplied with an approved respirstor,
and employers must snsure that these
respirators are worn. No amoking,
sating, drinking, or applying coametics is
permitted in regulated aress. Warning
signs stipulated in § 763.121(k) must be

S

displayed st each regulated are3 and
must be posted at all approacties 1o
regulated areas.

Wherever feasible (i.e.. wherey er
permutted by the physical charactenstic
of the space where asbestos abatemen:
takes place). § 763.121(e)(6) requires i1 3
the empioyer establish negative-
pressure enclosures before commencing
asbestos removal. demolition. and
renovation operations. In thase
enclosures. a competent person
(described in Section H) must be
designated tc set up the enclosure and
ensure its integnty and supervise
employee actvity within the enclosure.
In addition. the employer must conduct
daily monitoring that is representauve
of the exposure of each employee who 13
ssigned to work within a reguiated
area uniess ail employees are equipped
with supplied-air respirators.

Section 783.121(e)(6)(iv) estabi:shes an
exemption from the requirement 1o
maintain negstive-pressure enclosures
in regulated areas for small-scale. short-
duration operations, such as pipe repair.
valve replacement, installing drywail
and other geners! building maintenance
and repair activities.

D. Methods of Compliance !

EPA stipulates in § 763.121(3)(1) the
engineering and work practice controls
which must be used to reduce employee
exposurs to within the PEL. The
employer must use one or any
combination of the following control
methods to achieve compliance: (1)
Local exhaust ventilation equipped with
High Efficiency Particulate Air (HEPA)
filter dust collection systems: (2) general
ventilation systams: (3) asbestos
vacuum cleaners equipped with HEPA
filters: (4) enclosure or isolation of
asbestos dust-producing processes: (5)
wet methods, wetting agents. or removal
encapsulants used during asbestos

mixing, removal, cutting,
application, and clean-up: and (6) prompt
disposal of asbestos-containing wastes
in leak-tight containers. Respiratory
protection must be t::od where |
engineering and work practice controls
have been instituted but are insufficient
to reduce employee exposure to or
below the PEL.

Section 763.121(g)X2) states that
certain work practices are prohibitea.
These include: (1) The use of high speed
abrasive disc saws that are not
equipped with appropriate engineering
controls; (2) the use of compressed air to
remove ssbestos-containing matenals.
uniess the compressed air is used in

o CODjuNction with an enclosed ventilation

* system: and (3) the spray application of

asbestos-containing matenals.
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E Respiratory Protection

EPA requires in § 783.121(h) that
employers provide respirators and have

eir employees use them in the
following circumstances: (1) While
feasible engineening and work practice
controls are being installed or
implemented: (2) during activities where
engineenng and work practice controls
are not feasible: (3) if feasibiq
engineering and work practice controls
are insufTicient to reduce employse -
exposure to or below the exposure limit;
and (4) in emergencies. Respirators must
be selected &ccording to the provisions
of 30 CFR Part 11. The employers must
develop a respirator program, and EPA
suggests that they develop one that
follows the OSHA General Industry
Standards (29 CFR 1810.134). Based on
available data. EPA believes that this
rule would require the wearing of
respirators during many ssbestos
abatement projects.

The rule also requires in
§ 763.121(h}(3) that employees who use o
filter respirator must change filters
whenever an increass in brea
resistance is detected. Employees who
Wear respirators must be allowed to
wash their faces and respirator
facapieces whenever necassary to
prevent skin irritation associated with

respirator use. An employee must notbe ¢,

coverings for anv employee exposed to recognizing asbestos and the health
sirborne concentrations of asbestos that hazards of asbestos exposure: the
“‘gu‘dc th:‘ :"El..l 10 stipulates that relationship :‘;ween leeltos and

e section stipuls smoking in uci ca :
ubeston-contumipntod work clothing opg:g?:m f,mffﬁmuf.'m." .;‘r
:::::d b.n:.du:?;;dd l:ln c:;:n.:; ,ﬂob?l. .;ﬂd asbestos exposure: the impo'mncc of
containers which prevent di'npcm‘cn of m;my.;;g:::v;dﬁn&l ::

:hn:n :::':'L “l;:t?c‘ﬁ.mzlicmm and applicable. engineering controls. work
wi mcn: must be cl::md. laundered,  Proctices. respirators. housekeeping ;
::p.li’“d. or replaced o maintain thors procedures, hyﬂcng facilities. protective
effectiveness. EPA recommends the use :l:"'.:qd,.::::dm: ::dpr::mm
of disposable protective clothing, byt if disposa! procedures: the Purpose R
nondisposable clothing is worm, the ”md limitations of respiras P ":'
loyer must inform any person who  U8@ 1 an eepLrators: an
l.nmu: ders or cleans such sybenien the medical surveillance program, All

training materials must be available to

?m:ud&m:fg'w’::mo? employess without cost and. upon

thing : uest. to the EPA. The competent
“Cokn.:ll m’;&:’:" m::.d;q&:‘p ment p“c:son who supervises activities in the
workplace for cleaning, maintenance, or  Tegulated ares must attend o
disposal must be transported in sealed comprehensive course on asbestos
impermeable bags. or other closed hazards and proper methods of
impermeable contsiners and be abatement. such a9 the courses offered
appropriately labeled. by EPA-approved Information Centers

lpd Satellite Centery. or courses of

G. ”nim "dli“ Whﬂim .nd content.
In § 763.121(j). EPA requires that the ,

employer provide clean change areqs for £ Housekseping

employees required to work in regulated Section 783.121(1) requiressthat

aress who wear respiraters and

vacuuming equipment. when used. must
rotective clothing. ereasareto  hgye HEPA filters. It also stipulates that
d.l?:i”l:: "’impmf' storage asbestos waste. scrap, debns. bags,

s ve .
assigned to tasks requiring the use of street clo ms«:tioa 783.121(j)(2) ;':'.;.“"“‘.,,,,..'J‘;’,Z".,,'m",‘ :;,;:"{::
respirators if a physician determines requires m asbestos disposal must be collected and disposed
that the employee is unable to function demolition, and renovation operstions, of in seeled. labeled. impermesble bags
normally wearing o respirator or that the the employer must establish a or other closed. labeled. impermeable

. employee's safety and health or that of decontamination ares for the containers -
others would be affected by the decontamination of asbestoe-
mvlo&u'c u‘c of & respirator. !&. this contaminated employees. This m.m /. Medical Surveiilance
case. the employer must essi must be adjacent and to i
employes o anather job which does aot tod res, The section describes ta on T.121(a) moyires that the
nquinthouuofnnoplntor.mhb detail the requirements for the mm otios &
shouid be with the same employer in the decontamination area which must - surve t for il loyees who will
same geographical ares, and with the consist of an equipment room. shower ;:'m o ‘:‘: "g‘m s oF who
same seniority, status. and rate of pay. if area. and clean room in series. wil!anow ‘"t'"mb;“
such g position is available. Section 783.121(j) also provides an "‘”u sed ," bestos at o sbove
783.121(h)(4) requires that the exclusion for employers of workers concentra &':ﬁo“” 4
smployer must assure that a respirator  engaged tn small-scale. short-dureticn  the action level Hons muery. Jays per
issued to an employee fits projects. In lisw of the clean change ares ""'A"mm"”““' on of
exhibits minimum facapiecs le requirement, the may permit ormed under the ':’m":“ of s
Employers must perform quantitative o employees engaged in the operations to  Licensed physician and s the enl
qualitative fit tests at the time of initia) clean their protective clothing with & ""M“‘bf:" to d'ﬂ}P Oyes
fitting and at legst every § months for portable HEPA uipped vacuum before and at a reasona ﬁ:. “AP .cd.i' 1
¢ach employee wearing negative- employees leave the area where tons must include: A medica
pressure respirators. Appendix C maintengance was and work history and physical
describes mandatory Quantitative and examination with special emphasis
qualitative procedures for testing M. Information and Treining directed to the respiratory,
respirstors. Section 783.121(k)(3) requires that the cardiovascular, and gestrointestinal
. employer develop o training program for  systems: completion of a respirstory

F. Protactive Clothing all employees who are exposed to disease questionnaire: & chest X-ray

Section 783.121(i) of this rule airborne concentrations of asbestos at administered at the discretion of the
establishes the general requirement that  or above the action level. must  physician: and pulmonary function tests.
employers must provide and require the  be provided prioe to the time of initia} These examinations must be made
use of protective clothing such g assignment and at least yearly Sevailable annually. and Appendix Es
coveralls or similar full body clothing, thereafter. The program must mandatory “Medical Questionnaire.
head coverings. gloves. and foot inform employees about the methods of  must be used.
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The employer must give the examining
physician: A copy of this rule and its
Appendix E: a description of the
employee's duties relating to the
employees's asbestos exposure: the
exposure level or anticipated exposure
level; a description of any personal
protective and respiratory equipment
used or to be used: and information from
previous medical examinstons. The
employer must obtain & wnitten signed
opinion from the physician as to
whether the employee has any detected
medical condition that would placa the
employee at an increased risk from
exposure to asbestos, any recommended
limitations on the employes or upon the
use of persona! protective equipment
such as clothing or respirators. and o
statement that the employee has been
informed by the physician of the results
of the medical examination. The
physician is not to reveal in the written
opinion given to the employer specific
findings or disgnoses unrelated to
occupetional exposure to asbestos. The
empioyer must provide a copy of the
physician's written opinion to the
affected employee within 30 deys from
its receipt.

K. Recordkeeping .
According \o § 783.121(n), the
employer must keep an sccurats record
of all hﬂ,unmmu taken bc': uo%t:r
smployee exposure (0 asbestos.
record should inciude: The date of
messurement: ol:;-:: involving
exposure; samp analytcal
methods used. and evidencs of thely
sccurecy: number. durstion and results
of samples taken: type of respirstory
protective devices worn: and name,
social security number, and the resaits
of all employes exposure messurements.
This record must be kept for 30 years.
The employer must maintain ea
accurats record for esch employee
subject to medical surveillance. The
record must include: The name and

social security number of the :rhy.
e of the meéoyu'o

complaints related to exposure to
:hstmto-:.u}d inloqnuoa pﬂmd-:.:

¢ examining pbysician as deseri
under medical surveillance. This record
must be maintained for the duration of
employment plus 30 years. The saployer
must maintain all employes
nfeordsl fort ye;r bu:yond tlln last dats
of em ent at employes.

All m;dn mu!t be ml:c?\'ruhbll
08 request to the EPA. as well g8 0
affected employees. former employees,
::.d du:autcd npumuﬁvu.(Whn

employer ceases to operats (e.g.,

muu of gl:‘loudn?on of a schoal
ct or abolition of a special purpose

* district) and there is no successor -

employer to receive the records for the
prescribed period. the employer must
notify the Administrator of EPA st least
§0 days prior to disposal of records.

V. Future Revisions and Exchusioas foe
States

EPA realizes that it may be necessary
10 revise this ruls in the future. Several
parties have brought suit against OSHA
challenging provisions of its Asbestos
Standard. Should that litigation cause
the need to revise the OSHA rule, EPA
would revise the present rule to be
consistent with any such revisions to the
OSHA rule

In § 763.122 EPA gives the four States
which were exempt from the previous
final rule 8 months. or such other
reasonable time as suggested by the
particular State and approved by EPA's
Director of the Office of Toxic
Substances. to revise their regulations to
conform to the aew standard. These
States must submit any new reguiations
to the Agency for review. The
will review each submission to deci
whether to continue excluding the Stats
from coverage under the rule, or to
amend the rule to cover the public
etaployees in the State who are
in abatement work. Section 783.122(a){1)
of the rule establishes procadures for
this review process.

If any other State now has or in the
fature ts & regulation which is
t0 or more s t than

- this rule and wishes to be excluded from

thinmh.thtsutuhouldondnapy
of the tica to EPA's Office of
Toxic Substances and request to be
excluded from the rule. EPA will review
the regulation, and. if it finds the
regulation to be comparable 10 or more
stringent than this rule, will propose an
amendment excluding that State from

V1. Reguistory Asscssment

EPA. in developing this final rule. ies
W&omwahmdby
section 8(c){1) of TSCA in order to0
detarmine whether asbestos or mixtures
containing asbesios presest aa
unressonable risk. Specifically, it has
considered the efSects of the substance,
or mixtures con

substitutes and the ressonably
dscertainable economic consequences of
the rule. EPA incorporates the regqulatory
assessment made for the previous finai
rule (51 FR 15724), and sssesses in this
document only the increments; changes
introduced by this rule.

A. Health Sffects and Magnitude of
Exposure 10 Asbestos

Io the rule published in April. EPA
reviewed the serious adverse human
health effects associated with the use of
asbestos. No additiona! analysis is
needed for this rule. EPA’'s conclusions
a8 to the hesith effects of asbestos were
supported by the “Report to the United
States Consumer Product Safety
Commission (CPSC) by the Chronic
Hazard Advisory Panel on Asbestos.”
(CHAP) (Ref. 1), “Health Effects and
Magnitude of Exposure” in EPA's
“Support Document for Final Rule of
Friable Asbestos-Containing Materials
in School Buildings" (Ref. 2). and the
“Report of the (National Research

'Council) Committee on Nonoccupationai
Heslth Risks of Asbestiform Fibers”
(Ref. 3], and were summarized more
recantly in the preambies to EPA's
proposal entitled “Asbestos: Proposed
Mining snd Import Restrictions and
Proposed Manufacturing, Importation
and Processing Prohibitions” (51 FR
3738} and OSHA's final rule.
“Occupational Exposurs to Asbestos.
Tremolite. Anthophyilite and Actinolite”
(31 PR 22812).

Tha final rule published in April 1986

i the nature of exposures 10
asbestos which occur in the course of
sbatement work, and this rule
incorporates that analysis. This rule wiil
\ower the exposures due 10 asbestos
I.b.ml:c sxperienced bzo s:ic and
ocal public employees w e part in
asbestos abatement work, State and
local public employess. and buiiding
occupants, such as school children,
hospital patiants and visitors. It wmill do
80 because the rule lowery the PEL from
20 f/cc, the level set by the finai rule
published in Angust. 10 0.2 {/cc. and it
requires employers lo provide
respirators, and o establish engineering

work peactica controls to reduce
exposures to asbestos 10 this level.

8 Bnvironmental Bffects

Section 8(c) of TSCA requires thst
EPA state the relevant enviroamentai
factors and key considarations which

ing the substunce, on  form the basis for regulatory action
the

under section &(a). The unreasonabie

exposure to the substance or mixture. oa risks to buman health since these
has aiso considered the benefits of the _° risks are by far the most serious

substance and the availability of

consequence of unregulated removsl.
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enclosure. or encapsulations of friable
asbestos material and are sufficient to
support this rule.

C. Benefits of Asbestos Products and
Availability of Substitutes

As in the previous final rule. EPA
finds that the benefits of the asbestos-
containing products affected by this rule
are minimal. This rule applies only when
persons have already decided to
remove. enclose. or encapsulate frisble
asbestos material. These people
presumably will have already
determined that there are no benefits in
using the asbestos-containing material
in its present condition. In addition,

D. Economic Effects of the Rule

This portion of the preamble presents
EPA’s determination of the “reasonably

ascertainable economic consequences of

the rule. after consideration of the effect
on the national economy, small
business. technological innovation. the
environment, and public hesith” as
required by section 6(c)(1)(D) of TSCA.
EPA estimates that this rule will
increase the cost of asbestos abatement
to some extent beyond the costs stated
in the preamble to the rule published in
April (51 FR 18727). In it analysis of the
costs of this rule (Ref. $), EPA estimates

there are adequate substitutes for the that the rule would increase the cost of
asbestos pro.d’ucu that are being asbestos removal projects as follows:
removed from buildings.
e
Can/ me e
T | T || o (v |
- mm | P e || garn
L] [ [ ]
A A
O e R - I
o im ] i eml i EE
™Y 1000 1.908 [] 17.008 19 134.813
Tom 40800
This analysis assumes the removal of  statute administered by EPA. EPA may
sll friable asbestos materials by theend not promuigate & rule under section 6(a)
of 18 years. with an accelerated of'lSCAunlouDAMnhtnth
schedule for asbestos removal in blic interest to protect against the risk
schools. EPA acknowledges that the action under TSCA. EPA finds that
- estimate of asbestos abatement projects  no other law administered by EPA will
may be low, because it only considers eliminate or reducs the risks to the
removal, and thus may mise some workers associsted with the removal,
maintenance and repair operations. encapsulation, or enclosure of asbestos
er. even if the total aumber of to a sufficient level
asbestos abatement projects is higher The bas analyred the Cleaa
thannumatodbyB’A.bo&ﬂnm Alr Act and Resourcs Conservation
cndmcbcmﬁuonhumwiul:.n :nudkoeovofymnd:lumg:c
been underestimated in roughly oliowing conclusions. though
same on. does list asbestos s & hazardous atr
This @ will not have a direct impact pollutant under the Clean Air Act, it
on small business. since it applies - does not have quthority under that Act
to those public employees not cov to issus regulations protecting workers
by OSHA's Asbestos Standard. to indoor air containing
However. it may have indirect effects asbestos fibers. The other law
similar to those in the rule administered by EPA which tegulates
published in April {s1 PR 15727}, and asbestos. the Resource Coaservation
EPA incorporates that anxiysis here. and Recovery Act, does not give EPA
EPA does not believe that this rule suthority te protect abatement workers,
will restrict technological innovation, since it allows the Agency to
The rule allows sufficient flexibility for  the substance oaly when it s uitimately
the development of new technology placed in a disposal site.
concerning asbestos abatement. Under ::cﬂoa e) of '?C:A. EPA is
£ Zvaluation of Other Statutes authorities not administered by EPA t0
&cﬁqqc)olmmhm determine whether sction under those
EPA determines that g rigk of injury to suthorities may prevent or reduce o
health or the environment could be given risk. EPA cannot determine that
olim‘uudunducadtoamﬂlcint thmuammtudminm.ndby
extent by actions taken under another another Federal agency that can prevent

or reduce the risk presented to persons
not covered by the OSHA Agbestos
Standard during the remova), enclosu
or encapsulation of friable asbestog.
EPA’s analysis of thig issue 1 in the
preamble to the previous fing] rule (51
:?h 18728) and is hereby adopted for this

VIL Flading of Uareascaable Risk

EPA has weighed the health risks

m asbestos abatement. a3 presently
regulated. against the costs attribytabie
to this regulation. In evaluating rigks, it
incorporates into its the
determination made by OSHA in its
notice published in the Pederal Register
of june 20, 1968 (31 FR 22812) that
workers exposed to asbestos at the PEL
of 2.0 f/cc face & significant risk to their
health. and that the new fina| standard
will reduce that risk. OSHA deveioped
this finding after a lengthy rulemaking
process and extended public heerings.
and EPA believes that the safe finding
n::uu to workers engaged in asbestos
Sbatement in the public sector.

EPA estimates that the rule would
increase the costs of asbestos
abatement by a total of $4.0 million. This

represents the present value of
costs incurred over the next 18 years.
assuming that all friable asbestos is
abated. Although this rule may double

nonatheless are low, compared to
benefits. If o Stats or local government
has decided it can afford o project under
the original final rule, the incremental
coet under this emended rule shouid not
be lll:llntlnﬂll. EPA bcliolvn thn!the

ibility of reducing releases o
:“.lbum during abatement under the
BOW requirements justifies the increased
costs.

EPA has anddn:log ih';; the ld:liltionnl
protaction provi y this new rule
Outweighs the incremental costs of the
control mzcmm required. 1;“ :’h.:t
public asbestos
lbnt!m:? work l;:‘\ll receive the
same standard of protection as that set
by OSHA for workers in the private
sector. Therefore, EP& finds it is

to require that certain
:ﬂmrym be :Ecn to reduce the risk
faced by asbestos nb;tmc;;‘ w:ri;;ln
and persons using and visi uildings
during and after asbestos abatement
sctivities.

VIIL Eaforcamant
Section 15 of TSCA makes it unlawful

, hhnernﬁmteeomplywuhany

provision of a rule promulgated under
section § of TSCA. %‘hcnu?m. faiure to
oply with this rule would be o
violation of section 13 of TSCA. In
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addition. section 15 of TSCA makes it X1. Regulatory Assessment art G— t t
unfl‘:.wfm for |bx}y gersgn to: (1) Fail orm Requirements ::'.‘:,:“ Asbestos Abatement
Tefuse to establish and maintain reco .
88 required by this rule: (2) fail or refuse A Executive Order 12291 §762120 Scope.

to permit access to or copying of i
records. as required by TSCA. or (3) fail
or refuse to permit entry or inspection as
required by section 11 of TSCA.

Violators may be subject to both civil
and criminal lability. Under the penalty
provision of section 16 of TSCA. any
person who violates section 15 could be
subject to a civ:! penalty of up to $25,000
for each violation. Each day of operation
in violation of this rule could constitute
8 separate violation. Knowing or willful
violations of this rule could lead to the
imposition of criminal penalties of up to
$25.000 for each day of violstion and
imprisonment for up to 1 year. In
addition, other remedies are available to
EPA under sections 7 and 17 of TSCA.
such as seeking an injunction 1o restrain
violations of this rule.

IX. Rulemaking Record
EPA has established a record for this
ing under document control
sumber O,

the record and an index of documents in
the record are available to the public in
the Office of Toxic Substances Public
Information Office from 8 ¢.m. to ¢ p.m.,
Monday through Friday, except legal
holidays. The Public Information Office

i 401 M St., SW.,

The record includes information
considered by EPA in developing this
rule. The record now includes the
following categories of information: Q1)
Federal Register notices. (2] support
documents, (3) reports, and (¢)
memoranda and letters.

The record also includes wmua
the rulemaking record compiled by
OSHAug::tollhomonoﬂh
OSHA Asbestos Standard and the
rulemaking record for EPA's fingl rule
published in April 1988,

X. Refereuces

1) USCPSC. Reports to the U .S, Consumer
Pn(adncl Safety Commission by the Chronic
sory on Asbestos. July 1983,

(2) USEPA..OPTS, OTS. Support Document
for Final Ruls on Priable Asbestos-Containing

Materials in School Buildings—tiealth Effects

end Magnitude of Exposure, jonuary 1982

(3) Nationa! Research Council,
“Nonoccupstional Health Risks of
Asbestiform Fibers”, National Academy
Prese. Weshingion. DC. 198¢.

e
(8) USEPA, OPTS. OTS. Revision to
Asbestos Abatement Worker Protection Rule:
of Cost-2ffectivenses Anaiysie,
1908

A public version of

Under Executive Order 12291, EPA
Prepared s Regulatory Impact Analysis.
e Analysis estimated that this ruls,

would cost about $4.2 over 18 years.
EPA believes that thege costs are
reasonable. Under Executive Order
12291, EPA must judge whether s
regulation is “major” and thersfore
requires & Regulatory Impact Analysis.
EPA has determined that this rule is not
& "Major Rule” because it will not have
an effect on the economy of $100 million
ot more and it will not have a significant
effect on competition. costs. or prices.

This rule was submitted to the Offics
of Management and Budget (OMB) for
review as required by Executive Order
12291,

8. Regulatory Plexibility Act

EPA bas analyzed the economic
impactol!lmmoumnbwmuu.
Reference to EPA's analysis appears in
Unit VLD.

C. Paperwork Reduction Act

The information collection
requirements contained in this rule have
been approved by OMB under the
provisions of the Peperwork Reduction
Act of 1080, 44 U.S.C 3301 ¢¢ #09. and
bave been assigned OMB control

2070-0072.

. number

List of Subjects in 60 CFR Part 783
Asbestos, Environmental protection,
Hazardous substances, Reporting and
eeping requirements.

Detad: Pebruary ¢, 1997,
Les M.

'WN‘—(M]
Therefore. 40 CPR Part 783 is
as follows:

1. The authority citation for Part 783 is
revised to read as follows. and all of the
section or subpart authorities are
removed:

Astharity: 15 US.C. 2005 and 200770,

2 Subpart G consisting of §§ 783.120
}hnuhmmhmdbmdu

wmmm
Sec
783.120 Scope.
man

Ex o o S
Reporting.

703.122
3124
783.128
703128

{nspections.

Enforcement. b

{a) This part establishes requirements
which must be followed dunng asbestos
abatement projects by employers of
State and loca] government employees
not covered by the Asbestos Standard
of the Occupational Safety and Health
Administration (OSHA). 29 CFR 1928.58.
an Asbestos Standard adopted by o
State as part of s State plan approved
by OSHA under section 18 of the
Occupational Safety and Health Act. or
@ State asbestos regulation which EPA
has determined to be comparable to or
more stringent than this part. The rule
covers those employees who take partin
asbestos abstement work.

(b) (Reserved)

§ 763.121  Reguistory requirements.

() (Reserved)

(b) Definitions. “Action level” Mmeans
a1 airborne concentration of asbestos of
0.1 fiber per cubic centimeter (f/ec) of
air calculated as an 8-hour time-
weighted average.

“Administrator” means the
Administrator, U.S. Environmental
Protection Agency, or designee.

“Asbestos" means the asbestiform
varieties of chrysotile (serpentine:
arocidolite (riebeckite); amosite
(cummingtonit—grunerite); tremolite:
enthophyilite. and actinolite.

“Asbestos abatement project” means
any activity involving the removai.
enclosure. or encapsulation of friable
asbestos material.

“Authorized person” means any
person suthorized by the employer and
required by work duties to be present in
regulated aress.

“Clean room” means an
uncontaminated room having facilities
for the storage of employees’ street
clothing and uncontaminated materials
and equipment.

“Competent person” means one who
is capable of identifying existing
asbestos hazards in the workplace and
who has the authority to take prompt
corrective messures 10 eliminate them.
The duties of the competent person
include at least the following:
Establishing the negative-pressure
enclosure. ensuring its integrity. and
controlling entry to and exit from the
enclosure: supervising any employee

monitoring required by this
m ensuring that all employees
working within such an enclosure wear
the appropriate personal protective
equipment, are trained in the use of
appropriate methods of exposure
control and use the hygiene facilities
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and decontamination procedures
specified in this subpart: and ensuring
that engineering controls in use are in
proper operating condition and are
functioning properly.

. "Decontamunation area” means an
enclosed area adjacent and connected
to the regulated area and consisting of
an equipment room. shower ares. and
clean room. which is used for the
decontamination of workers. materials,
and equipment contaminated with
asbesios.

“Demolition" means the wrecking or
taking out of any load-supporting
structural member and any related
razing, removing. or stripping of
asbestos products.

“Emergency project” means a project
involving the removal, enclosure. o¢
encapsulation of friable asbestos-
containing material that was not
planned but results from a sudden
unexpected event. .

“Employee exposure” means that
exposure to airborne asbestos would
occur if the empioyee were not using
respiratory protective equipment.

“Employer” means the public
- department. agency. or entity which
hires an employee. The term includes.
but is not limited to. any State. County,
City. or other local governmental entity
which operates or administers schools. a
deoartment of health or human services,
a library, e police department. a fire
department. or similar public service
agencies or offices.

“Equipment room (change room)"
means 3 contaminated room located
within the decontamination ares that is
supplied with impermeable bags or
containers for the disposal of
contaminated protective clothing and
equipment.

“Fiber” means a particulate form of
asbestos. $ micrometers or longer. with
a length-to-diameter ratio of at least 8 to
1

“Friable asbestos matarial” means
any material containing more than 1
percant asbestos by weight which, when
dry. may be crumbled. pulverized, or
T igh-eciency i pressure.

“Hi ciency ts air
(HEPA) filter” means a filter capable of
trapping and retaining at least 99.97
percent of all monodispersed particles of
0.3 micrometer in diameter or larger.

“Regulated ares™” means an ares
estublished by the employer to
demarcats aress whare sirborne
coricentrations of asbestos exceed or
can reasonably be 10 exceed
the permissible exposure limit. The
regulated area may take the form of (1)
A temporary enclosure, as required by
paragraph (e)(8) of this section, or {2) an
ares ted in any manner that

minimizes the aumber of employees
exposed to asbestos,

“"Removal” means the taking out or
stripping of asbestos or materials
containing asbestos.

“Renovation” means the modifying of
any existing structure, or portion
thereof, where exposurs to sirborne
asbestos may result.

“Repair” mesans overha
rebuilding. reconstructing, or
reconditioning of structures or
substrates where asbestos is present.

(<) Permissible exposure limit (PEL).
The employer shall ensurs that no
employee is exposed 10 an airborne
concentration of asbestos in excess of
0.2 fiber per cubic centimeter of air as
an 8-hour time-weighted ave
(TWA). as determined by the method
prescribed in Appendix A of this
saction. or by an equivalent method.

(d) Communication among employers.
On multi-employer worksites, an
employer performing asbestos work
requiring the establishment of &
reguiated ares shall inform other
em:loycn (as defined by this subpart
and by 29 U.S.C. section 652(3)) on the
site of the nature of the employer's work
with asbestos and of the existence of

and requirements pertaining to regulated
areas

(¢) Regu/ated areas—{1) General. The
employer shall establish a regulated
area in work aress whers airborne
concentrations of asbestos exceed or
can reasonably be expectad to exceed
the permissible exposure limit
prescribed in paragraph {(c) of this
section.

(2) Demarcation. The regulated ares
shal! be demarcated in any manner that
minimizes the number of persons within
the area and protects persons catside
the area from exposure to strborne
&onanmuo:ls of ubumlnnt:l excess of

@ permissible exposure t

(3] Access. Access to regulated areas
shall be limited to suthorized persons.

(4) Respirators. All persons entering a
regulated ares shall be supplied with o
respirator. selected in sccordancs with
parsgraph (h){2) of this section.

(S) Prohibited activities. The employer
shall ensure that employees do not ont,
drink, smoks. chew tobaceo or gum. or
apply cosmetics in the regulated area.

(0) Requiremeonts for ashestos
removal, demolition. ard renovation

-operctions. (i) Wherever fessible, the

employer shall establish negative-
pressure enclosures befors commen:
removal. demolition, and renovation
operations.

(ii) The employer shall designate a
competent person to performor -
w se the lollowing duties:

A) Set up the enclosure.

(B) Ensure the integrity of the
enclosure.

(C) Control entry to and exit from 1
enclosure.

(D) Supervise al! employee exposure
monitoring required by this section.

(E) Ensure that employees working
within the enclosure wear respirators
and protective clothing as required by
paragraphs (h) and (i) of this section.

F) Ensure that employees are trained
in the use of engineering controls. work
practices. and personal protective
equipment.

(G} Ensure that employees use the
hygiene facilities and observe the
decontamination procedures specified in
paragraph (j) of this section.

(H) Ensure that engineering controls
ars functioning properly.

liii)}{A) In addition to the
Qualifications specified in paragraph (b}
of this section, the competent person
shall be trained in all aspects of
asbestos abatement. the contents of this
subpart, the identification of asbestos
and its removal procedures. and other
practices for reducing the hazard. Such
training shall be obtained in &
comprehensive course. such as a course
conducted by an EPA Asbesto# Training
Center, or an equivalent course.

(B) Por small-scale. short-duration
operations. such as pipe repair. vaive
replacement. installing electrical
conduits, installing or removing drywal..

-roofing. and other general building

maintenance or renovation. the
employer is not required to comply with
the requirements of paragraph (e)(8) of
this section.

(1) Exposure monitoring—(1) Ceneral.
(i) Each employer who has a workplace
or work operation covered by this
subpart shall perform menitoring to
determine accurately the sirborne
concentrations of asbestos to which
employees may be exposed.

{ii) Determinations of employee
exposure shall be made from breathung
tons sir samples that are representative
of the 8-hour TWA of each emgivyee.

iii) Represeatative 8-hour TWA
cugployn exposure shall be determined
on the basis of one or more samples
representing fullshift exposure for
employees in each work ares.

(2) Initial monitoring. (i) Each
employer who has & workplace or work
operation covered by this subpart.
except as provided for in phs
(N{2)(ii) and (lif) of this section. shall
perform {nitial monitoring at the
Jll.idltion of sach Muhu&t:o ni::o to

terming accuratsly me
dncentrations of asbestos to which
employees may be exposed.
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(ii) The employer may demonstrate
that employee exposures are below the
action level by means of objective data
demonstrating that the product or
Material containing asbestos cannot
release airborne fibers in concentrations
exceeding the action level under those
work conditions having the greatest
potential for reiessing asbestos,

(iii) Where the employer has
monitored esch ssbestos job. and the
data were obtained during work
operstions conducted under workplace
conditions closely resembling the
procasses, type of material, control
methods, work practices, and
snvironmentsl conditions used and
prevailing in the employet’s current
Operations, the employer may rely on
such earlier monitoring results to sa
the requirements of paragraph (f)(2)(i) of
this section.

(3) Periodic monitoring within
regulated areas. (i) The employer shall
conduct daily monitoring that is
representative of the exposurs of each
employee who is assigned to work
within & regulated aree.

(ii} When all employees within
regulated area are equipped with
supplied-air respirators opersted in the
positive-pressure mode, the employer
may dispense with the daily monitoring
required by this paregraph.

(4) Termination of monitoring. I the
periodic monitoring required by
paragraph (f)(3)(i) of this section reveals
that employee exposures, as indicated
by statistically reliable measurements,
are below the action level. the employer
may discontinue monitoring for those
employees whose exposures are
represented by such monitoring.

(S) Method of monitoring. (i) All
samples taken to satisfy the monit
requirements of panmmrh () of this
section shall be personal samples
collected following the
specified in Appendix A of this section.

(i) Agn;ampln taken t:‘ satisfy th’o. 0
monitoring requirements of paragrs
of this section shall be evalusted using
the EPA/OSHA Reference Method
(ORM) specified in Appendix A, or an
equivalent counting method.

{iii) If an equivalent method to the
ORM is used. the employer shall ensure
that the method meets the following
criteria:

(A) Replicate exposure data used to
uubusn?oquivnlmcy are collected in
side-by-side field and laboratory

(B) The comparison indicates that 90
percent of the samples collected in the
range 0.5 to 2.0 times the permissible
Ihilhnunueeunqnmolpluu
mibus 23 percent of the ORM results
with a 96 percent confidencs level as

demonstrated by s statistically valid
protocol.

(C) The equivalent method is
documented and the results of the
comparison testing are masintained.

(iv) To satisfy the monitoring
requirements of paragraph (f) of this
section, employers shall rely on the
results of monitoring analysis performed
by laboratories that have instituted
quality assurance programs that include
the elements prescribed in Appendix A
of this section.

(8) Employee notificatioa of
monitoring results. (i) The employer
shall notify affected employees of the
monitoring results that represent the
employees’ exposure as soon as possible
following receipt of monitoring results.

(ii) The employer shall notify affected
empioyees of t::h. mu;lu of nou.itoﬂngh
representing the employees’ exposure
writing either individually or by posting
at a cantrally located place that is
accessible to affected employess.

(7) Observation of monitering. (1) The
employer shail provide aff;
employees or their designated
rzpnuuuﬂvn an o ; tylb
observe any monitoring of employes
expaosure to asbestos conducted in
sccordance with this section

(ii) When observation of the
monitoring of employee exposure to
asbestos requires entry into an ares
where the use of protective clothing or
equipment is required, the observer shall
be provided with and be required to use
such clothing and equipment and shall
comply with all other applicable safsty
and health procsdures.

(8) Methods of compliance—{1)
Engineering controls and work
proctices. (i) The employer shall use one
or any combination of the following
control methods to achieve compliance
with the permissible limit

bed c) of this
prescribed by paragraph (

et s A B
::) General ventilation
ven systams.
(C) Vacuum cleaners equipped with
m&?&'ﬁ“ isolation of procssses
osure or
producing asbestos dust. -
(E) Use of wet methods, wetting
uc:: or nlnonl encapeulants to
con
‘“mp oyee exposures during
cutting, application, and cleanup.
(F) Prompt disposal of wastes
contamingted with asbestos in leak-tight
containars.

(G) Use of work practices or other

enginsering controls that the -

. Adminjstrator can show to be fsasible.

(ii) Wherever the feasible engineenng
and work practice controls descrnbed in
this paragraph are not sufficient 1o
reduce employee exposure to or below
the limit prescribed in paragraph (c) of
this section. the employer shail use them
to reduce employee exposure to the
lowest levels attainable by these
controls and shall supplement them by
the use of respiratory protection that
complies with the requirements of
paragraph (h) of this section.

(2) Prohubitions. (i) High-speed
sbrasive disc saws that sre not
equipped with appropriate engineering
controls shall not be used for work
related to asbestos.

(ii) Compressed air shall not be used
to remove asbestos matenals contaunung
asbestos unless the compressed air is
used in conjunction with an enclosed
ventilation system designed to capture
the dust cloud created by the
compressed air.

(ili) Materials containing asbestos
shall not be applied by spray methods.

{3) Employee rotation. The employer

not use employee rotation as a
means of compliance with the exposure
limit prescribed in paragraph (c) of this
section. ?

(h) Respiratory protection—{1)
General. The employer shall provide
respirators. and ensure that they are
used. where required by this section.
Respirators shall be used in the

circumstances:

(i) During the interval necessary to
install or implement feasibie engineering
and work practics controls. : ,

(ii} In work operations such as
maintenance and repair activities. or

" other activities for which engineering

asd work practice controls are not
feasible.

(ili) In work situations where feasible
and work practice controls
are not yet sufficient to reduce exposure
to or below the exposure limit.

(iv) In emergencies.

(2) Respirator selection. (i) Where
respirators are used, the employer shall
select and provide. st no cost to the
smployes, the appropriate respirator as
specified in Table 1 in paragraph (iv).
and shall ensure that the empioyee uses
the respirator provided.

(if) The employer shall select
tespirators from among those jointly
approved as being acceptable for
protection by the Mine Safety and
Hasalth Administration (MSHA) and the
Netional Institute for Occupational
Safety and Health (NIOSH) under the
provisions of 30 CFR Part 11.

(iti) The employer shall provide &
powered. air-purifying respirator 1n liey
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of any negative-pressure respira::r
specified in Table 1 whenever

(A} An employee chooses to u:« this
type of respirator: and

This respirator will provide

adequate protection to the employee.

(iv) Table 1—Respiratory Protection
for Asbestos Fibers. .

Tasuz 1. —Aessmarony PROTECTION POR
ASSESTOS Fisgns

Asvome
cercer TR of Asnwres ruaren
saDoems

Nthemmme? |1 Ngrmam WOy apvenr
iee 110 x PELy, -9 Fagn. oy Shers

Not o eucons ot 10 | 1 Mm-m-o-
et (30 - PEL). o comet o grericerey 8

-

L IY YT I BRI m-—-.m“

Ves (Y00« PEL) SO i Ngr-eftroy Mars.
tmm'—--
" aoMOus 0w mode.

L IY Y] vum—amn—-
00 e GPIrTSS ¢ resRse duTarg MpEe.
(1.000 « gLy

Greawr van 2001 |1 S fummce asoted o remre
- W operews A pemse asvang
(>1.000, ML) @ Mol RmPSd ' & Aty
) ‘| ooNtve  greemse  ssfomwanee
L Y WesPwy seyes.

Note.—e. Respirators essigned for
nvironmental concentrations may be used at
lower conceatrations.

b. A high-efTiciency fiter means a filter
that is at least 9997 percant efficient against
mono-dispersed particles of 0.3 ;icrometers
in diamater or larger.

(3) Respirator program. (i) Where
respiratory protection is used. the
employee shall institute ¢ respirator
program. This should include all
information and guidance necassary for
their proper selection. use. and care.
Possible emergency uses of respirators
should be anticipated and planned for.

(ii) The employer shall permit sach
employee who uses a filter respirator to
change the filter elements whenevee an
increase in breathing resistance is
detected and shall maintain an adequate
supply of filter elements for this

(iii) Employees who wear respirators =

shall be permitted to leave work areas
to wash their faces and tespirator
facepieces whenever necessary to
prevent skin irritation associated with
respirator use. -

(iv) No employse shall be assigned to
tasks requiring the use of respirators if,
based on his or her most recent
examination. an exa physician
determines that the employee will be
unable to function normaily weaering o
fespirator. or that the safety or heaith of
the employes or of other employees will
be impaired by the use of a respirator.

ch employee shall be aseigned to
another job or given the opportunity to
transfer to s diffsrent position. the
duﬂuol\vhkbhoouhoulbblo

perform. with the same employer. in the
same geographical ares. and with the
same seniority, status, and rate of pn'y
he or she had just prior to such trans or,
if such a different pogition is available.

(4) Respirator fit testing. (i) The
employer shall ensure that the respirstor
issued to the employee exhibits the least
possible facepiecs leakage and that the
respirator is fitted properly.

(ii) Employers shall paJorm either
quantitative or qualitative face fit tests
at the time of initial fitting and at least
every 8 moaths thereafter for sach
employee wearing a negative-pressure
respirator. The qualitative §t tests may
be used oaly for testing the fit of haif-
mask respirators where they are
pcmimdptobowommdnhanh
conducted in accordance with Appendix
Coflhuncuon.‘!'bamuohmbomd
to select facepieces that provide the
L, ulmd protection as prescribed in

able 1. :

(i) Protactive clothing={1) General,
The employer shall provide and require
the use of protective clothing. such as
clothing. haad sovarmoi ooty
clo ad coverings. gloves,
foot coverings for any employee
cxg::cd to airborne conceatrations of
asbestos 'l’i:: exceed the permissible
$xposure iimit prascribed in paragraph
(c) of this section.

(2) Laundering. (i) The employer shall
ensure that laundering of contaminated
c!othhulodomuoutopnvunh
gl.nu ouirbuo;lm ubut::din excass of

exposure limit prescribed in
paragraph (c) of this section.

(if) Any employer who gives
contaminated clothing to another person
ft;l’ ul’nundm'n. shnllmlnfom wcll: (p)e(rzt’c(:s
of the requirement in paragraph (i
of th!lnnqcﬁon eff to prevent the
::uu of .Mllmi ¢ asbestos mhoxau of

exposure limit prescribed
h (c) of this section.
’.?Fczgtaminabd cloth
c“hmpoﬂod“l: d:led Inpcmb: ble bags,
se able
oe other closed. impermeable containers.
and be l;hb.({.)dofm &m with
ragra 8 section.
”(4) Protective clothing for removal,
demolition. and renovation operations.
(1) The competent person shall
periodically examine worksuits worn by
employees for rips or tears that may
occur performance of work,

(i) When rips or tears are detected
while an employee is working within a
asgative-or-+eure enclosure. rips and
tears shai. mmediately mended. or
the works:_.
nal)a;o”d. focilities and proctices

1ene as
(1) General. (I{A) The employer shall
provide clean change arvas for

employees required to work in regulate-
areas or required by paragraph (i)(1) ¢
this section to wear protective clothing.

(B) ln lieu of the change area
fequirement specified in paragraph
(i1)(i). the ermployer may permit
employees engaged in small-scale. short.
durstion operations. as described in
paragraph (e)(8) of this section. to clean
their protective clothing with s portable
HEPA-equipped vacuum before such
employees leave the ares where
maintenance was performed.

(ii) The employer shall ensure that
change areas are equipped with
separste storage facilities for protective
clothing and street clothing.

(ili) Whenever food or beverages are
consumed at the worksite and
employees ars exposed to airborne
concentrations of asbestos in excess of
the permissible exposure limit, the
employer shall provide lunch aress in
which the ai concentrations of
asbestos are below the action level

(2) Requirements for removali,
demolition, and renovation operationg—
(i) Decontamination areq. Except {or
small-scale. short-duration operations,
as described in paragraph (e)(8) of this
section, the employer shall establish o
decontamination ares that is adjacent
and connected to the regulated ares for
the decoatamination of employees
contaminsted with agsbestos. The
decontamination ares shall cons:st of an
equipment room. shower ares. and clean
room in series. The employer shall
ensure that employees enter and exit the
regulated ares the
decontamination ares.

(ii) Clean room. The clean room shall
be equipped with & locker or
appropriate storage container for each
smpioyee’s use.

(iii) Shower area. Whare feasible.
shower facilities shall be provided. The
showers shall be contiguous both 1o the
equipment room and the clean change
room. unless the employer can
demonstrate that this location is not
feasible. Where the emaployer can
demonetrate that it is not feasible to
locate the shower between the
equipment room and the clean change
room. the employer shall ensure that
empioyees:

(A) Remove asbestos contamination
from their worksuits using a HEPA
vacuum before to a shower
that is not contiguous to the work area:
oe

(B) Remove their contaminated
worksuits, don clean worksuits, and
proceed to a shower that is not
cpntiguous to the work area.

“ (iv) Bquipment room. The equipment
room shall be supplied with
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impermeable. labeled bags and , (ii) Labels shall be printed in large, The iate w.
containers for the containment and bold letters on o contrasting ’ pe(rpommg”df:mn:o- 73:’::;“ ces fo
disposal of contaminated protective background o (G) Medical surveiilance program
clothing and equipment. (iii) Labels shall be used and shall requirements,
{v) Decontamination area ey conlain the following information: .. (H) A review of this subpart. including
P’Dcedl.:hns (A) ;l’hc smployer shall ggncn ,  appendices
. tnsure that employees: NTAINS ASBESTOS riazns . (4) Access to troinin moterials. (i
{2) Enter the decontamination ares AVOID CREATING DUST o ) employer shal) uu'h readily u
through the clean room. CANCER AND LUNG DISEASE HAZARD available to all sffected employees
{2) Remove and deposit street clothing (iv) [Res : without cost ail written matenals
within & locker provided for their uge, (v) Labels thl contain a waming relating to the employee training
(3) Put on protective clothing and statement against breathing airbarne program. including & copy of this
rHpiratory protection befors lesving the asbestos fbers. tegulation.
clean room. . (vi] The provisions for labels required {il) The employer shall provide to the
(B) The employer shall ensure that by paragraph (ki(2)(1) of this sectiondo A iratar upon request. all
.mp'oyn. pass the .qmpmm not .pply where: um.'l” and tnimll' Materials
room before entering the enclosure. . (A] Asbestos Bbers have been relating to the employee information and
(i) Decontamination areq exit modified by & bonding agent, coatt training program. .
procedures. (A} The employer shall binder. or other material, provided W:" Housekeeping—(1) Vecuumirg.
ensure that .mploym remove al] gross the lnlnuflcmnr can d.ﬂmh“ thet, ere vacuuming ﬂl.l.h“l are selected.
contamination and debris from their during any reasonably foresseabis use,  HEPA filtered vacyuming equipment
Perluve clothing before leaving the  handling. storage, disposal Pyocsssing.  Mmast be nsed. The equipment shall be
regulated sres. . or transportation. no airborne used and emptied in & manner that
(B) The employer-shall ensure thet concautrations of asbestos Sbery in zes the reentry of asbestcs into
.mploy“. remove m.i’ m(.cu'" (2 -2 Of 'ﬂ. .c““ l".l ~m h m. 'm’l.“-
clothing in the equipment room end released or (2) Waste disposay, Asbestos waste,
deposit the clothing in labeled (B) Asbestos is present in o productin  scrap. debris. bags, containers.
. impermeable bags or containery. . Goncentrations less than 0.1 percent by Oqulpnont. and contaminated clothing
(C) The employer shall ensure thet - ""3 &"" loves i - “:'3"“ f‘g d;’.m‘ll':'ag:l“"“"d
employees do not remove their (3) Employes information and an hoabl L, o seale ed.
Fespirators in the equipment raom. training. (i) The cmrloyu shall institute lmbl:-'mub @ bags or other alosed.
(D) The employer shall ensare that . ""mglhm"vb:n or all employees P (m,':-“‘?!";m"b".lf""miﬂ
:!'::n ,‘“'M" prior to entering the asbestos In.ua:::f the .:3::7.'3.: Gcncml—(‘lcla—gr’;gy::s csvej"td. The
e showenpicyes shal ensure that, 80 shellsasure ther participation irveanes pragenie t mecical
sfter showering, em '0”_“ enter the (ii) Training shall be provided prioe to engaged in work involving levels of
clua‘:om before ng into street or at the time of initia} t asbestos at or above the ncn’m; level Fue
3 I3 r . '
ﬂ} Commwucag:cn of hozan(: Lo ::lu:\.r:l?:t ?;"”"..?3,,"&.“"‘,,.,.-..,. :qorwnorbc’d&);: ::ca’::r too:mro o
they aeea—{1) Signs. (i) Waming signs  §3 months. and at least annually - megative-pressure respirators.
that demarcate the regulated area shall after. (ii) Exeminatior by a physicien. (A}
provided and displayed at esch (iii) The training program shall be enployer shall ensure that all
:‘;“m""‘"' .bo aUoas  conducted in 8 manner that the cal examinations and procedures
. m’ hb?:'“ of the employee is able to understand. The are performed by or under the
(";P?:lhl;: P";a'l .blﬂu rngraph enployer shall ensure that each supervisian of a licensed pbysician. and
‘t o:da d""““' igne sball be posted em, loyes is infarmed of the folowing  are at 00 cost to the e=ployce
e 8 cistance from such ¢ location (A} Methods of recognizing asbestos..  and 8t & reasanable time a3 pluce
that an employes may read the (B) The health effects associated with (B] Persons other than such Licenseq
and take necessary protective stepe=c asbestos exposure. icians who administer the
before entering the ares marked by the (C) Tha relationship between smoking p onary function testing required by
Signs. end asbestos in producing lung cancer. section shall complete & training
(i) The warning :?n- fequired by (D) The nature of operations that courss in spirometry sponsored by an
paragraph (k)(1)i] of this section shall could result ia expasure to asbestos, the Sppropriate academuc or profess.onal
bear the following information: importance of ascessary protective institution.
' - . controls to exposure including, (2) Medicol exeminetions ond
, ASBESTOS as spplicable, sngineering controls, . consultation—{i) Frequency. The
. - . GANCER AND LUNC DISEASE work Cos. respirstors., employer shall make avauable medica!
AWHOR!Z!RDS PERSONNEL ONLY bouse ping procedures, byglene " examinations and coasultstions to each
TORS AND PR facilities, protactive clothing, employee covered under peragraph
v AREA ARE REQUIRED (N Tvas doeoauniu:‘? emargency (mN1)i) of this section on the following
I procadures, wasts disposal .
mu&umub-hmu.mm mduru.udnnym Co (A) Prioe to assignment of the
bonmdummhm;n‘ asbestos and mmmuhmdmm employes 0 an ares where negstive-
Product, i aiaing sach “TE} The parpose. propar uee, Aeing P BXI) Wit the soamomer™ sosrgned
Wasts contsiners. use, . b empioyee is assign
Where feasible, installed agbestog (nstructions. and limitstions of e = toan ares where exposure 0 asbestos
products respirators. B may be ot or sbove the sctor ievei for
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30 or more days per year. a medical
examination must be given within 10
working days following the thirtieth day
of exposure,

(2] No medical examination is
required of any employee if adequate
records show that the employee has
been examined in accordance with this
paragraph within the past 1-year period.

{C) At least annually therealter.

(D) U the examining physician
determines that any of the examinations
should be provided more frequently than
specified. the employer shall provide
such examinations to affect
employees at the frequencies specified
by the physician,

{ii) tent. Medical examinations
made available pursuant to pars phs
(m)(2)(i} (A). (B). and (C] of this section
shall include:

(A) A medical and work history with
special emphasis directed to the
pulmonary. cardiovascular, and
gastrointestinal systems.

{B) On initial examinstion. the
stan questionnaire contained (n
Appendix D. Part 1 of this section and,
on annual examination. the sbbreviated
standardized questionnaire contained in
Appendix D. Part 2 of this section.

(C) A physical examination directed
to the pulmonary and gastrointestinal
systems. including s chest
roentgenogram to be administered at the
discretion of the physician. and
pulmonary function tests of forced vital
capacity (FVC) and forced expiratory
volume at one second (FEV,).
Interpretation and classification of chest
roentgenograms shall be conducted in
eccordance with Appendix E of this
section.

(D} Any other examinations or tests
d:cncd_mm by the examining
paysi

h(:) _In/omrztian prlovidod to the
Physician. The employer shall provide
the follo information to the
examining physician: ’

(i) A copy of this rule and Appendices
D. E and ! of this section.

(ii} A description of the affected
employee’s duties as they relate to the
empioyee’s exposure. - -

(iii) The employee’s repeesentative
exposure level or anticipated sxposure

irs pmen

used or to be u:d? -
© (v) Information from previous medical

examinations of the affected employes
lhthaoto’t:omavuhbbblh

(4) Physician’s written opinion. (i) The
nplz:; shall obtain & written opinica
from the examining physician. This
written opinion shall contain the results

of the medical examination and shall
include:

(A) The physician's opinion as to
whether the employee has any detected
medical conditions that would place the
employee at an increased risk of
material health impairment from
exposurs to asbestos.

(B) Any recommended limitations on
the employee or on the use of personal
protective equipment such as .
respirators.

(C) A statement that the employee has
been informed by the physician of the
results of the medical examinations and
of any medical conditions that may
tesult from asbestos ure.

(ii) The employer shall instruct the
physician not to revea! in the written
opinion given to the employer specific
findings or diagnoses unreiatedto -
occupational exposure to asbestos.

{iii) The employer shall provide o
copy of the physician's written opinien
to the affected employee within 30 days
from its mci& .

(n) Reco. ping—{1) Objective dota
for exempted operations. (i) Where the
employer has relied on objective data
that demonstrate that products made
from or containing asbestos are not
capable of relessing fibers of asbestos in
concentrations st or above the sction
lavel under the oxp:ctod conditions of
procassing. use, or handling to exempt
such operations from the initial
monitoring requirements under
paragraph (1)(2) of this section. the
employer shall establish and maintain
an sccurste record of objective dats
reasonably relied upon in support of the
exemption.

(ii) The record shall include at least
the following information: -

(A) The product qualifying for

ption.

(B) Tha source of the objective data.
(C) The testing protocol, results of
testing, and/or of the material

for the release of

(D) A description of the operation
exempted and how the data support the

(E) Other data relevant to the
operstions, materials, o«
mpby&m cavered by the

(idi) The employer shall maintain this
record for the duration of the employer’s
reliance upon such objective data.

(2) Exposure mecsurements. (1YA) The
employer shall keep an sccurste record
ohlll messurements hh:: monitor
employes exposure to asbestos as
prescribed (n paragraph (f) of this
sect

on.
(B) The employer may utilizs the -
services of competent organizations
such as empioyee sssociations e

mainta:;: .ie records required by this
section.

(i) This record shall include at least
the following information:

(A) The date of messurement.

(B) The operation involving exposure
to asbestos that is being monitored.

(C) Sampling and analytical methods
used and evidence of their sccuracy.

(D) Number. duration. and results of
samples taken.

(E) Type of protective devices worn. if
am ,

y.

(F) Name. social security number. and
exposure of the employees whose
exXposures are represented.

(iii) The employer shall maintain this

for at least 20 years.

(3) Medical surveillance. (i) The
employer shall establish and maintain
&n accurate record for each empioyee
subject to medical surveillance by
paragraph (m) of this section.

(ii) The record shall include st least
the following information:

(A) The name and social security
“(%?: - m“ozployu'. ' @edical

copy of the employee's
examination results, including the
medical history, questionnaire
responses, results of any tests, and
physician’s recommendstions.

(C) Physician’s written opinions.

(D) Any employee medical complaints
related to exposurs to asbestos.

(E) A copy of the information
provided to the physician as required by
paragraph (m) of this section.

(iii) The employer shall ensure that
b neurddh mmumd {or the

uration of emp ent plus 30 years.

(4) Training records. The employer
shall maintain all employee training
o"l“mlom 1 yo;r' b':.yond the last date

smployment t employer.

(5) Availability. (i) The smployer.
upon request, shall make all records
Tequired to be maintained by this
section available t0 the Administrator
for examination and copying.

(ii) The employer, upon request. shall
make any ure records required by
pmmrhl( and (n) of this section
evailable for examination and copying
to l?oct«l mployc::d. former rt

oyees, designated representatives,
%?‘#m loyer. 6 L shall

emp . upon reques

make employee medical records
required by parsgraphs (m) and (n) of
this section available for examination
aayond baving he spente wrenr™
anyone ba .
consent of the subject employes. and the
Administrs

tor,
{8) Transfer of mcords. Whenever the
efiployer ceases to cperates and thers is
BO successor employer to receive and

——— e e e tm———
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retain the recorss for the preecribed
period, the empioyer shall notify the .
Administrator at least 90 days prior to -
disposal and. upon request. transmit
them to the Administrator.

(0) Effective data. This section shall
become effective March 27, 1987.

(P) Appendices. (1) Appendices A. C
Qudsxothx‘nucuonmhcorponu
as part of this section and the contents
of thess appendices are mandatory.

{2) Appendix B to this section ie
informational and is not intended to
create any additional obligations not
otherwise imposed or to detract from
any existing obligations.

Appendlix A Te ® TL.123--EPA /OSHA
lofu‘lﬁﬁd—u-ﬁ.y

This mandastory appendix specifies the
procadure for analyxing air samples for
ssbestos and specifles Quality control
procedures that must be implemented by
laboratories performing the analysis. The
sampling and analytical methods described
below represent the slements of the available
Sonitoring methods essenttal to achieve
adequate employwe exposure monitorin
while sllowing employers ta use @
are already entadiished within their
organizations. All employers who are
required to conduct aiv monitonag under
§ 783.121(f) are required to utilize anaiytieat
laborutories that use this procedure. or an

that

unmmnmum.u»u
manufscturer as suitable for asbestos
counting. See beiow for refection of blanks.

2 Tha prefarred collection device shall be
the 25-mm diameter cassetts with on open-

:‘:nd ) b 3;:-0, f

cassette mey ASteseary. i
mtnﬂlruﬁudulumuodb:h
37-mm Aller cassetie accompanios sample
Mm 8 he smployee's axponsre Souitering

3. Aa air flow rets between 0.5 Uiter/min
uuum/u-mhmhh&
®m cassstie. Uf the 37-mm cassetts is ueed, an
sir flow rate between 1 Uier/mua and 2.3
titera/min shall be sslecied.

4. Where poasibla, & sulicient oir velume
lotnﬁu‘runﬂo“hlﬂlﬁdhm
Innmnlm-ndl.mlhnrm
millimster on the membrane . If a Oloar
darkens in appearaace or if loces duss is seen
on the filter. & secomd sample shail be

& Ship the lesine container
-whnﬂa‘mu;’éh.nguhm

cannot be used becauss such material can
cause loss of fibers 10 the sides of the
anseette. o g

6 Calibrate sa pervonal semp! pump
Wuwmﬁmnmum
ﬂwm«umnﬂdhwﬁom
and the calibration devices. ;

4

?. Personal samplss shall be taken in the
“breathing sons” of the employes (Loa
Sttached to or asar the coller or lapel neer
the worker's lacs).

8 Piber counts shall be made by positive
phase costrast using s microscope with as §
10 10 X eyepnecs and & 40 10 43 X objective
for & towal magnification of approximately 400
X aad a numencal aperturs of 0.8§ 0 0.7S.
The microscope shall aiso be fined with &
reen or blue Siter.

8. The microscope shall be fted with ¢
Wallon-Beckett eyepiecs graticuls calibrated
fwlﬁdddiomdlwmmltl
|icrometers)

nmnmm«mu-ndh
TICrDSCOPe 3 about 3
measured using the HSE phase sluft test slide
s outlined below.

4. Place the test slide oa the
-n-pummnmumnm

b. Bring the blocks of grooved lines into

Nu;-unmm.mm olnnnmd,
groov: o8 (ca. 20 grooves te each block
ia order of visibility from sets § to
7. seven being the least visible. The
requirements for asbestos counting are that
the microscope optics muet resolve the
grooved lines in set 3 completely. although
they may sppear semewhat faint. and that
the grooved lines in sets 8 end ? must be
invisible. Sets ¢ and S must be at least
partially visible but may vary slightly in
visidility between MICroscopes. A mi

that (xils to mest these requirements has
sither 00 low or tao hugh & resciution s be
used for asbestss

man ,
11. Each set of samples taken will inciude
10 percent blasks or 8 menimum of 2 blanks.
The blank results shall be averaged and
subtracted from the anslytical resuits before
feporting. Any samples represented by o
blank having & fAber count in exncess of ?
fibers/100 fleids shail be

greater.

@ Fiders lying entirely within the
of the Waiton-Beckett gratiamie Sakd shall
teceive & count of 1. Fibare crossiag the
dery onca, having ons ead withis the
ehdsdnlmumd-:l(\tl

N

coumting ¢ 100 Seids regardiess of fibes
count.

14 Blind recounts shall be conducted ot
rate of 10 pereent.

Quality Control Procedures

L. Intraloborotory program. Each
laborstory end/oe each company with mor
than one microscopist counting shides shail
sstabiish s stanstically dewgned Quainty
Sssurance program mvolving biind recount
and compearteons between MICrOsCOP sty to
meonitor the variadility of counting by esch
microscopist and between microscopists. U
company with more than one laboratory. th
program shail include all laboratones snd
shall also evaluste the laboratory-to-
laborutory vaniability.

L Intsriaboratory program. Bach
laborstory aralyzing asbestos samples for
complisnce determination shall implement
interlaboratory quality assurance program
that as & minimum includes paruicipation of
at least two other independent labors tones
Each lsboratory shall partir:pate :n round
robin testing at least once every 6 months
with at least ail the other laboratories 1n its
interluboratory quality assurancs group. Eac
laboratory shall submit slides typical of its
own wark load for use in this program. The
round robin shall be designed and results
analyzad using appropriste statsucal
|e 2
3. All individuale performing asbestos
analysis must have taken the NIOSH course
for sampling and evaluating airbarne
asbestos dust or an equivalent courve.

4. Wheq the wse of Jifferent micsoscopes
coatributes (o differences Letween counters
and laboratories, bd:o offect of the d:fferent
microscope shail be evaluated and the
microscope shall be replaced. as necessary.

5. Current results of these quality
astursnce programs shall be posted in each
laboratory to keep the microscopists
infermed.

Appeadix B 1o § 783.133—Detailed Procadun
for Asbesies Samgling and Anslysie—Noa-

This sppendix contains a detailed
procedure for sempling and analysis and
includes those cntical slements specified in
Appendix A of this section. Empicyers are
a0t required to use this procedure. but they
are required (0 use Appendix A of this
section. The purpose of Appendix B of this
section is to provide a detailed step by -step
sampling and snalysis procedure that
conforms o the elements specified in
Appeadix A of this section. Since this
procedure may aiso standardise the analysis
and reduce variabdility, EPA encourages

rs to wae this appendix.
nplmmi" Microscopy. Phase Contrast.

Analyty Fibers (maaual count).

Somphe Preparatioa: Acstons/triacetin
method

Calfbrwtion: Phase-shift detection Limit
sbowtd

Range: 100 to 1.300 fibers/mm ¥ Mlter arve.

Lstimeated Liovit of Detection. 7 fibers/
mm ¢ filter aree.

Sompler: Piter (0.3-12 ym mixad celluicss
oslor membrase. 13- diameter).
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Flow Rate: 0.5 |/min 1o 28 |/min (2S-mm
cassette): 1.0 |/min to 2.8 |/min (37-mm
cassatte).

Sample Volume: Adiust to obtain 100 to
1.300 fibers/mm .

Shipment: Routine.

Sampie Stability: Indefinute.

8lanks: 10% of sampies (minimum 2).

Standard Analyticai Error 0.28.

Applicability: The working range is 0.02 f/
cc {1920-L air sample} t0 1.2 I/cc (400-L
sampie). The method gives an index of
sirhorne asbestos fibers but may be used for
other matenals such as fibrous glass by
inserting suitable parameters into the
counting rules. The method does not
differentiate between asbestos and other
fibers. Asbestos fibers less than ca. 0.25 um
diameter will not be detected by this method.

Interferences: Any other sirborne fiber
may interfere since all particles meeting the
counting criteria are counted. Chain-like
particies may appesr fibrous. High levels of
nonfibrous dust particles may obscure fibers
in the field of view and raise the detection
limit.

Reagents:

1. Acetone.

zdIﬂm& {slycerol triacetate). resgent
o

Special Precoutions: Acetone is an
extremely flammablie liquid and precauticns
must be taken not to ignite it. Hesting of
acetone must be done in & ventilated
laboratory fume hood using & flameless.
spark-free beat source.

Equipment:

1. Collection device: 25-mm cassette with
S0-mm extension cow] with cellulose ester
ﬁlm.utoumponuiumdbudupnd.

Note.—Analyze representative filters for
fiber background before use and discard the
?ltn lot if more than $ fibers/100 fieids are

ound.

1 Personal sampling pump. grester than or
oq:nl t0 0.3 I/min. with flexsble connecting
tubing.

3. Microecope. phase contrast. with green
or biue filter. 8 to 10X eyepiece. and 40 te 48X
phase objective (10tal magnification ca.
400X}: numerical aperture = 0.88 t0 0.7S.

4. Slides. glase. single-frosted. pre-cleaned,
Bx7Sam.

5. Cover slips. 28 x 25 mm, No. 1% ualess
otherwise specified by |icroscope
manufacturer.

8. Knife. =1 surgical steel, curved biade.

7. Tweeszers.

8. Flask. Cuth-type, insulated neck. 250 1o
500 mL (with single-boled rubber stopper and
elbow-jointed glass tubing, 18 to 22 cm long).

§. Hotplate. spark-fres, stirring type:
heating mante: or infrared lamp and

magnetic stirrer.

10. Syrings. hypodermic, with 22-geuge

11. Graticule, Walton-Beckett type with 100
am diameter circular field at the specimen
plane (area =0.00788 mam *), (Type G-22).

Note.—The graticule is custom-mada for
sech micoecope.

12 HSE/NPL phase contrast test slide,
Mark L

13. Telescope. oculer centering.
14. Stage mcrometer (0.01 mm divisions).

Sampling

1. Calibrate each personal sampling pump
with a representative sampler i line.

2 Fasten the sampier 10 the worker's lapel
88 close a9 possible to the worker's mouth.
Remove the top cover from the end of the
cow! extension (open face) and orient face
down. Wrap the joint between the extender
and the monitor's body with shrink tape to
prevent air leeks.

3. Submit st least two blanks (or 10 percent
of the total samples. whichever is geater) for
each set of samples. Remove the caps from
the fisld blank cassettes and store the caps
and cassettes in & clean ares (bag or box)
during the sampling period. Replace the cape
in the cassettes when sampling is completed.

4. Sampie at 0.5 L/min or greater. Do not
exceed 1 mg total dust loading on the flter.
Adjust sampling flow rate, Q (L/min). and
time to produce a fiber density. £ (fibers/
mm$), of 100 to 1.300 fibers/m? [3.88 x 10* to
§ x 10° fibers per 25-mm filter with effective
collection ares (A, =385 mm?)] for optimum
counting precision (see step 21 below).

te the minimum sempling tme, .
‘minimum (min) st the action level (one-half
of the current standard), L ({/cc) of the
fibrous aerosal being sampled:

(ANE)

“.—_

(QXLno*

. Remove the field monitor at the end of
sampling, replace the plastic top cover and
small end caps. and store the monitor.

6. Ship the sampies in ¢ rigid container
Mlhuﬂdcmn&uuundhm
jostling or damage.

Nots.—Do not use polystyrens foam in the
shipping container because of electrostatic
forces which may cause Aber loss from the
sampler filter.

Sample Preperotion

Nete.—The abject is 10 produce semples
with a smooth {nongreiny) beckground i o
Sedium with e refrective index squal 19 or
ho&ul.ummhbvmunm
the filter for sasier and produces
permanant mounts which are wseful for
mparimn. Ot e,
comparison. moun ques
mhhohnmmuylh:;o“
.3 the nonpermanent moun
techaique weed in P & CAM 230.

7. Ensure that the glase slides and cover
slips are free of dust and Gibers.

& Placs 40 to 60 mi of scetons into ¢ Cuth-

Alternate heating methods can be used.
providing no open flame or sperks are
present.

10. Mount mither the whole sample filte- or
8 wedge cut from the sample filter on a ciean
glass slids.

&. Cut wedges of ca. 28 percent of the fiiter
area with & curved-blade steel surpcai knife
using & rocking motion to prevent teanng.

b. Place the filter or wedge. dust side up. on
the slide. Static electrieity will usually keep
the filter on the slide untul it is cleared.

¢ Hold the glass slide supporting the filter
Spproximately 1 16 2 cm from the giass tube
port where the scetone vapor is escaping
from the bested flask. The scatone vapor
stream shouid cause a condensation spot on
the glass slide =a. 210 3 cm in diameter. Move
the glass slide gently in the vapor stream. The
filter should clear in 2 t0 § sec. If the filter
curls. distorts, or is otherwise rendered
unusable. the vapor stream is probably not
strong enough. Periodically wipe the outlet
port with tissue 10 prevent liquid scetone
dripping onto the filter.

d Umﬁnhnodcmclyﬁxm with ¢ 22.
gauge needle, place 1 to 2 drops of tnacetin
on the fliter. Gently lower & clean 25-mm
square cover elip down onto the filter at &
slight angle to reduce the possibility of
forming bubbles. If too many bubbies form or
the amount of triacatin is insufficient. the
m slip may becoms detached within ¢ few

¢. Glue the edges of the cover alip t the
glass slide using a lacquer or nail polish.

Note.—if clearing is siow. the slide
preparation may be bested on a hotplate
{surface tempersture 30°C) for 15 qun. to
hasten may proceed
immediately cleering and mounning are
completed.

Calibrotion and Quality Control

11. Colibration of the Walton-Beckett
gratcule. The diameter. d, (mm), of the
circular counting area and the disc diameter
-‘::n.h. specified when ordering the
.... Insert any svailable graticule into the
eyepiece and focus so that the gratcuie lines
are sharp and clear.

b. Set the appropriate

by waing a stage fitted with

§ Calculate the circle diameter. 4, (mm).
for the Walton-Becksett graticule:
o LxD

L
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Example: If L =108 um. L, =2.93 mm and
D=100 um. then d, = 271 man.

h. Check the fieid diameter. D{acceptable
fange 100 mm =2 mm) with g sta
Micrometer uoon rece:pt of the graticule from
the manufacturer Determine field area
(mm3),

12. Microscope adjustments. Follow the
manufacturer s instructions and also the

- Inllowing: .

8. Adjust the lLight source for even
illumingtion across the field of view ot the
candenser ins.

Note.—Kohler illumination 1s preferred.
where gvailable.

b. Focus o the particulste material to be
examined.

€ Make sure that the fieid iris is in focus.
centered on the sample. and open only
snough to fully iiluminate the field of view.

d. Use the telescope ocular supplied by the
manufacturer to ensure that the phase
(annular disphragm and phase-shifting
elements) are concentric.

13. Check the phase-shift detection limit of
the microscope penodically.

#. Remove the HSE/NPL phase-conteast
test slide from its shipping container and
center it under the phase objective.

] b. Bring tha blocks of grooved lines into
locus.

Nete.—The slide consists of seven sets of
§rcoves (ca. 20 grooves to esch block) in
descending order of visibility from sets 1 0.
The requirements foe counting dire that the
microscope optics must resoive the grooved
lines in set 3 compietely. although they may
appesr somewhat faint. and that the
lines in sets 8 to 7 must be invisible. Sets ¢
and S must be st least partially visible but
may vary slightly in visibility between
microscopes. A microscope which fails to
meet these requirements has either oo low or
too high & resolution 10 be used for asbestos
counting.

¢ If the image quality deteriorates. clean
the microscope o&t:u and. if the problem
persists. consuit miCroscope
manufacturer. rolof

14. Quality con fiber counts.

8. Prepare and count field blanks slong
with the field samples. Report the counts ea
each blank. Csiculste the mean of the feld
blank counts snd subtract this vahue from
:::l sample count before reporting the

ts.

Nete.~The identity of the blank Alters
should be unknown to the counter uail |
counts have been

Note.~If a field blank fiber counts
greater than 7 fibers/100 feide. report
possible contaminsdon of the sampies.

b. Perform blind recounts by the same
counter on 10 percent of filters counted
(slides relabeled by o persoa other than the

counter}. .
18 Use the following test 10 determine
whather ¢ pair of counts on the same filter .
should be rejected because of possible bias,
This statistic estimates the counting
repestability at the 98 percent confidence
level. Discard the sempie if the difference
between the two counts exceeds 277 (Fls,
where Fuaverage of the two fiber counts and
s -nlui,vo standard devistion. which should

be denived by each laboratory based on
histoncal in-house data.

Note.=if & pair of counts is rejected as e |
result of this test. recount the remaining
sumples in the set and test the new counts
against the first counts. Discard all rejected
paired counts.

18. Enroll each new counter in o training
course that compares performance of
Counters on a variety of samples using this
procedure.

Note.=To ensure good reproducibility. ell
laboratories engaged in asbestos counting are
required to participate in the Proficiency
Analytical Testing (PAT) Progrem and should
foutinely participate with other asbestos fAber
counting laboratonies in the exchange of field
sampies to compars performance of counters.

Measurement

17. Place the slide on the mechanical stage
of the calibrated microscope with the center
of the filter under the objective lens, Focus
the microscope on the plane of the fiiter.

18. Regularly check phase-ring alignment
and Kohlc; illlwiution.h
. 19. The foilowing are the counting rules:

&. Count only fibers longer m::ns'm
Measure the length of curved fibers along the
curve.

. Count only fibers with & length-to-width
fatio equal to or grester than 3:1.

c.!’orﬂbonlhatmthohumdarycl&o
graticule field. do the following:

(1) Count any fiber longer than $ um that
lies entirely within the graticule area.

{2) Count es % fiber aay fiber with only
one end lying within the graticule ares.

(3] Do not count any fiber that crosses the
graticule boundary more then oncs.

(4) Reject and do not count all other fibers.

d. Count bundles of fibers as one fiber
unless individual fibers can be identified by
observing both ends of a fiber.

¢. Count enough graticule fields to yield 100
fibers. Count a minimurm of 20 fieids. Stop ot
100 fields regardiess of fiber count.

30. Swrt counting from one end of the fitee
and progress siong s radial line to the ether
end. shift either up or down on the Alier. and
continue i the reverse direction. Select fieids
randomly by looking

report
number of total flelds counted.
Note.—~When counting a fleid. continuously
n.:.nf. range of focal planes by moving the

count. B, by the aumber of fleida. a: and the

field aree. A, (0.00788 mm* for & properly ,..
- calibrated Waltoa-Beckett geticuls): -

F-8
(nHAY)

Es fibers/mm:

22. Calculate the concentration. ¢ ifcer of
fibers in the asr volume sampled. VL) ysing
the effective collection ares of the filter A,
{385 mm* for a 25-mm filter):

(ENAL}
V{109

Ca

Note.—Periodicaily check snd adjust the
value of A, if necessary. -

Appendix C 1o § 783.121—Qualitative and
Quaatitative Fit Testing Procedures—
Mandatory

Qualitative Fit Test Protacols
L lscamy! Acstate Protocol

A. Odor Threshoid Screening 1. Three 1.
liter glase jars with metal lids (e g Mason or
Bell jars) are required.

2 Odor-free water (e.g. distilled or spring
water) at approximately 25 °C shail be used
for the solutions.

3. The isoamyl acatate (IAA} [also known
a3 isopentyl acetate) stock solulion 19
prepared by adding 1 e of pure LAA to 800 ce
of odor-free water in & 1.liter ier and shaking
for 30 seconds. This solution shail be
prepared new st least weekly. |

4. The screening test shail be conducted in
8 room separate from the room used for

- actual fit testing. The two rooms shall be weil

ventilated but shall not be connected 1o the
sams recirculating ventiation system.

5. The odor test solution is prepared in a
second jar by placing 0.4 ce of the stock
solution into 300 ce of odor-free water using s
clean or pipetts. Shake for 30
seconds and ailow to stend for two 10 three
minutes so that the IAA concentretion sbove
tha liquid may reach equilibrium. This
solution may be used for only one day.

& A test blank is prepared in ¢ third jar by
adding 300 cc of odor-free water.

7. The odor test and test blank jars shall be
labeled 1 and 2 for jaz identification. If the
hbohmputntholidlmqunbe
periodically peeled. dned off and switched to
maintain the integrity of the test.

& The following instructions shall be typed
on a card and placed on the table in front of
the two test jars (i.e. and 2): “The pwr jose of
this test is to determune if you can smell
banana oil at a low concentration. The two
bottles in froat of you contain water One of
these bottles also contains & smail amount of
hmuoil.lnmthcomnnonmt.
then shake each bottle for two seconds.
Unscrew the lid of each bottie. one at o time.
and sniff st the mouth of the bottle. indicate
to the test conductor which bottie contains
banang oiL"

8. The mixtures used in the IAA odor
detection test shall be prepared in an ares
separate from where the test (s performed. in
order 10 prevent olfactory fatigue in the

10. # the test subject is unabie to idennfy
correctly the jer containung the odor test
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solution. the [AA qualitative fit test may not
be used.

11. If the test subject correctly identifies the
jar containing the odor test salution. the test
subject may proceed to respirator selection
and fit testing.

8. Respirotor selecucn. 1. The test subject
shall be allowed to pick the most corsfortable
resprrator from s selecuon ncluding
respirators of vanous sizes from different
menufacturers. The selection shall include st
least five sizes of elastomenic hslif facepieces.
from at least two manufacturers.

2 The selection process shall be conducted
in & room separate from the fit-test chamber
to prevent odor fatigus. Prior 10 the selection
process, the test subject shall be shown how
to put on a respirator. how it should be
positioned on the face. how 1o set strup
tension and how to determine o
“com{ortable” respirstor. A mirror shall be
available to assist the subject in evaluating
the fit and positioning of the respirator. This
instruction may not constitute the subject’s
formal training om respirator use, as it is only
8 review,

3. The test subject should understand that
the smployes is being asked 0 select the
respirator which provides the most
comfortable Ait. Each respirator represests o
different sise and shape and, if Sttad properly
proparly. will provide adequate

'l\u:‘ subject bolds each facepiecs

4 The ot ioce up

to the face and eliminates those which

@seessing comfort can be given by discussing
the points of #9 beiow. If Lhe test subject is
not familiar with wing & respirutor,

l.Amo:fmdcdmnhl:d':b

feviewiag the following poiats wi et

subject and allowing the tent subject

adequats time 1o determine the comfort of the
m .

alip.
o Self-observatica in mirrer.
& The test subject shail conduct the
couventional aegetive and positive-pressure
fit checks (e.g. see ANSI Z08.3-1900). Before

conducting the negative- or positive-preseare
test. the subject shall be told 10 “seat” the
mask by rapidly moving the head trom side-
to-side and up and down. whule taking  few
deep breathe.

9. The test subject is aow ready for it
testing.

10. After passing the fit tess, the test subject
shall be questioned agein regarding the
comfort of the respirator. If it has become
uncomfortable. snather model of respiretor
shail be tried.

11. The omployln mg;- given the
opportunity 1o select ¢ different facepioce
and be retested if the chosen facepiecs
becomes iscreasingly uncom/orable at -y
time.

C Fit tost 1. The 8t st chamber shall be
similar to a clear 85 gullon drum ltiner
suspended inverted over a 2 foot diameter
frame. 5o that the top of the chamber is about
8 inches above the test subject's head. The
inside top center of the chamber shall have &
smail hook attached.

1 Each respiretor used for the Btting sad 8t
testing shall be equipped with orgenic vaper
cartndges or offer protection ageinst orgasis
vapors. The cartridges or masks shall be
changed at isast weakly.

am-mmum
adjusting a respirator. the test subject shall

L Breathe A

ii. Breathe deeply. Be certain bresths are
desp end reguior. :

fii. Turn heed all the wey from ene side to
the other. Inhals oa sech side. Do cortain

s
8 g Eggffggi

]

S. Each test subfect shall wesr the
respirstor for at lesst 10 minutes before
starting the fit test.

6. Upon entering the test chamber. the rest
subject shall be gven & 6 inch by § inch prece
of paper towel or other porous sbsorbent
single ply matanal. foided in haif and wettod
with three-quarters of one cc of pure IAA.
The test subject shall hang the wet towe! on
the hook at the top of the chamber.

7. Allow two minutes for the LAA test
concentration to be reached before starung
the fit-test exercises. This would be an
appropriate ime to talk with the test subject.
to explain the fit test. the importance of
cooperation. the purpose for the head
exercises. of to demonstrate some of the
exercises.

& Each exsrcise described in 84 above
shall be performed for at lesst one minute.

8.  at any time during the test, the subject
detects the banana-like odor of LAA. the test
has failed. The subject shall quickly exit from
the test chamber and leave the \est ares 10
svoid olfactory fatigue.

10. If the test is failed, the subject shail
return to the selection room and remove the
tespirator. repaat the odor senwmtivity test,
select and put aa another respirator. return to
the test chamber. and again begin the
procedure described ia the c{4) through c(a)
above. The procass coatinues wntl a.
respirator that fits well has been found.
Should the odor sensitivity test be {aged. the
subject shall wait about 5 :-n-m o:
retasting. Odor senautivity usaslly bave
retwned by this time.

11. if & peresa caanot pese the fit test

above wearing s hall-mask
tespirator from the available selecuion. full
facepiece models must be weed.

12. When o respirsior is found that pesses
the test, the subject breaks the lsceseai and
takes s breeth before exiting the chamber.
This is to assure that the reasca the test
subject {s not amelling the LAA is the good fit
:lu&c l'!'?.iﬂlﬂ facepieca seal and not

actory fatigue.

13. Whan the test subject lsaves the

" chambar, the subject shall emove the

T e e
tast. Te ares
becoming contaminated. the used towsis
shall be kapt in a seif-sesling bag 50 there is
0o significant LIAA concentration buiidup 1a
the test chamber during subsequent tests.

14 At Jeast two {acapieces shall be
selected for the LAA test protocol. The test
subject shall be given the opportunity to wear
them for one week to choose the one which 1s
more comfortable to wear.

1S, Persons who have successfully passed
this it test with @ half-mask respirstor may
be assigned the wee of the test respiretor in
atmospheres with wp to 10 times the PEL of
airborne ssbestos. [n atmospheres greater
then 10 times. and less than 100 times the PEL
(up %o 100 ppm), the subject must pass the
1AA test weing a full face negative pressure
respirstor. (The coucentration of the LAA
inside the test chamber must be increased by
ten times for QLFT of the full facepiece )

ummanruwu;n:n
iFeny hair growth between in and the
fecepiece sesling surface.
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17. If hair growth or apparel interfere with
a satisfactory fit. then they shail be aitered oc
removed 50 a3 to eliminate interference and
sllow & satisfactory At If a sausfactory fit is
stll not attained. the test subject must use &
Positive-pressure respirator such as powsred
8ir-punifying respicators, supplied air
fespirator. or self-contained bresthing

© Apparatus.

18. If a test subject exhibits difficuity in
breathing during the tests. she or he shall be
referred to a physician trained in respirator
diseases or puimonary medicine 1o determine
whether the test subject can wear s
respirstor while performing her or his duties.

1. Qualitative fit testing shall be repeated
at least avery six months.

20. In addition. because the sealing of the
respirstor may be alfected. qualitstive fit
testing shall be repeated immadistely when
the test subject has &:

{1) Waight change of 20 pounds or more.

(2) Significant facial scarring in the ares of
the facepiece seal

{3) Siguficant dental changes: L.e.. multiple
extractioas without prothesis. or acquiring
dentures.

(4) Reconstructive or cosmetic surgery, or

(5] Any other condition that may interfere
with facepiece

D. Recordkeeping. A summary of all test
results shall be maintained in sach office for
3 years. The summary shall inciude:

(1) Name of test subject.

(2) Date of testing.

(3) Name of the test conductor.

(4) Respirators selected (indicate
manufacturer. model size and approval
aumber).

(S] Testing agent.

01 Ssccharin Solution Asrosel Protocol

A. Respirator selection. Respirsiors shall
be selected as described in section (B
{respitator selection) above. except that sach
respirstor shall be equipped with o
particulate filter.

8. Taste threshold screening. 1. An
enclosure about head and shoulders shall be
used for threshold ing (to determine if
the individual can taste saccharin} and for fit
testing. The enclosure shall be o tely
12 inches in diameter by 14 inches tall with at
least the front clear to allow free movement
of the head when a respirstor is wom.

1 The test enclosure shall have s three-
quarter inch hole in front of the tast subjeet’s
nose and mouth ares e accommodats the
nebulizer noxzie.

3. The entire

screening test, the
test subject shall don the test snclosure snd
hathnthm&epam&m
extended.
8. Using ¢ DeVilbise Mode! 40 inhalatien
Moedication Nebuliser or equivalent. the test
conductor shall spray the threshold cheek

mu:ummmmmw
clearly marked o from
the fit test solution nchlh.m

6. The threshold check solution consists of
:&p;:dnﬁ:nb,mus:m-u.

can be prepa F 16 ot
m(mvhh'):?wcolnm.

7.To gruduu the aerosol. the nebuliser
buld is firmly squeezed 10 that jt collapses
completely, then is released and allowed to
expand fuily.

& Ten squeezes of the nebulizer bulb are
repeated reapidly and then the test subject is
ssked whether the saccharin can be wsted.

9. Uf the first response is negative, ten more
squeezes of the aebulizer bulb are repeated
rapidly and e test subject is again ssked
whether the saccharin can be tasted.

10 f the second response is negative. ten
more squeezss are repeated rapidly and the
test subject is again asked whether the
saccharin can be tasted.

11. The test conductor will iake note of the
number of squeezes required to elicit o tasts

response. :

12. f the saccharin is not tested after 30
squeezes {Step 10), the saccharin fit test
cannot be performed on the test subject.

13. If « tasts response is elicited. the test
subject shall be asked 10 take note of the
taste for reference in the 8t test.

14. Correct use of the nebulizer mesns that
approximately 1 cc of liquid is used at a time
in the nebulizer ,

18. The nebulizer shall be
in water. shaken dry. and refilled at least

four hours.

C. Fit Test 1. The test subject shall doa
:;(; adjust the respirator without assistance

any person.
2 The fit test uses the same enclosure
described in IID above.
3. Each test subject shall wear the
respirstor foe at least 10 minutes befors
starting the £t test.

O.Thowuhhamnh&m A

while wearing the respira

& A second DeVilbiss Mode! 40 Inhalation
Maedication Nebulizer is used to spray the fit
test solution into the enclosure. This
sebulizer shall be clearly marked to
distiaquish it from the screening test solution

7.1\.&1.0"0&&-“’!“!”
adding &3 grams of sodium seccharin % 100
ot of warm water.

& As before, the test subject shall breathe
with mouth open and tongue extended.

#. The asbuliser is inserted into the bole in
:l.u dmndla hmﬁm

doa is to

hnmt:%uuhh::w
ecreening same sum| squesses
regquired to elicit o tasta response ia the

e ———— . a———— .~ ——————— - "

——

the full up position (when looking toward the
ceiling). Do not bump the resptrator on the
chest.

v. Taiking. Telk sloud and slowly for
several minates. The following paragraph s
called the Rainbow Passage. Resding 1t wiil
result in & wide range of facial movements.
and thus be useful t0 satisly this requirement.
Alternative passages which serve the same
purpose may slso be used.

vi. jogging in placs.

vii. Breathe normally.

Rainbow Pgssage. When the sunlight
strikes raindrops in the air. they act Like ¢
prism and form a rainbow. The rainbow 19 8
division of white light into many beayutul
colors. These take the shape of o long round
srch. with its path high above. and its two
ends spparently beyond the honzon. Thers is.
acoording to legend. s boiling pot of goid at
one end. People look. but no one ever finds it
When & man looks for something beyond hue
reach. his friends say be is locking for the pot
of goid st the end of the rainbow.

11. At the beginmung of each exercise. the
asrosol concentration shall be repien:shed
using one-balf the number of squeszes as
{nitislly described in C.8.

12. The teet subject shall indicate to the
test conductor. if st any time duning the fit
test. the taste of saccharin is detected.

13. If the saccharin is detected. the it is
deemed unsatisfactory and a fferent
respirator shall be tried. <

14. At least two facepieces shall be
selected by the LAA test protocol. The test
subject shall be given the opportunity to weer
them for one week to choose the one which s
more comfortable to wear.

13. Successful compietion of the test
protocol shall allow the use of the half mask
tested respirstor in contaminated
atmospheres up to 10 timee the PEL of
asbestos. In other words this protocol may be
used to assign protection factors no higher
than ten.

16 The test shall aot be conducted if there
is any bair growth between the skin and the
facepiecs sealing surfacs.

17. if hair growth or spparel interfere with
& satisfactory fit, then they shall be altered or
removed 90 as (o eliminate interference and
sllow a satisfactory fit. If o satisfactory fit1s
still aot sttained. the test subject must use o

tive-pressure respirator such as powered
”‘Mm respirators. supplied avr
respirator. or seif-contained breathing
apparatus.

18. if « test subfect exhibits difficulty in
breathing during the tests. she or he shall be
refarred to s physician trained ia respustor
disesses or pulmonary medicine to determuns
whather the test subject un.::u ;u 4
respirator while performing her or his duties.

18. Qualitative fit testing shall be repeated
ot least every six moaths.

2. In eddition. becsuse the sealing of the
respirator may be affected. qualitative fit
toeting shall be repested immediately when
the test subject has &

(1) Weight change of 30 pounds or more.

(3) Significant facial scarring (n the arva of
the {acepiecs seal
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(3) Significant dental changes: i.2. multiple
extractions without prothesis, or acquiring
dentures,

{4} Recanstructive or cosmatic surgery. or

{51 Any otber condiuca that may interfers
with facapiecs sealing.

D. Recordkeeping. A summary of sll test
results shall be mawntained s sach offics for
3 ycars. The summary shall include:

(1) Name of test subject.

(2) Date of testing.

(3) Name of test conductor.

(4) Respirators selected (indicate
manulacturer, modal, size and approval
aumber].

(3) Testing agent
{1 lrritant Fume Protocol

A Asspirator selection. Raspirators shall
b &d:nh i M hcm :apnd
except that rempirator oqui
with & combination of high-efficisacy and

B. Fit tast 1. The test subject shall be
allowed to smell & weak coacentration of the
irritant amoke to familiarize the subject with
the characteristic ador.

2 The test subject shall property don the
respiretor selected as above. and weer it for
at least 10 minutes before estarting the it test.
protocol with the test sebject before testing,
4. The test sublect shall parform the
conventional positive pressure aad segative
pressure fit checks (see ANSI 280.2 1980}
Failure of either check shall be cause \o
sslect an altarnaie respirater.

§. Break both ends of & ventilatios smoks
tube coutsining stanaic oxychlorids, such as
the MSA part #5843, or equivalent. Attach o
short length of tubing w one end of the smake
tube. Attach the other end of the amoke tube
to s low air pump set 9 deliver 200
milliliters per minute.

§. Advise the test subject that the smoke
can be irritating to the eyes and instruct the
rbimbtmhmdmdwhmmu

Alternatve passages which serve the same
purpose may siso be used.

Roinbow Possoge. When the sunlight
strikes raindrops in the air. they sct like o
prism and form a reinbow. The rainbow is s
division of white light into many besntiful
colors. These take the shape of a long round
arch, with its path high abovs. and its two
ends apparently beyond the horizon. There is.
according to legend. a boiling pot of goid at
one end. People look. but no one ever inds it
When & man looks for somathing beyond his
reach. his friends say be is looking for the pot
of.olldnnhuddmnhbw.

vi. jogging is place.

vii. Breaths aarmally.

9. The test subject shall indicate to the test
conductor uf the irritant amoks is datected. If
smoke is detectad. the test conducior shail
#top the test. In this case. the tasted
respirator is rejected asd another respirater
shall be seleciad. :

10. Each temt subject passing the amoke test
{Ls. without detecting the smoke) shail be
given a sensitivity check of smoks from the
same tube to determine if the tast subject
reects to the smoke. Failure 10 gvoke o
respoase ahall void the fit test.

11. Steps B4. B0, P10 of this Ait test protocel
shall be performed it & location with exheust
ventilation sufficient to prevent general
contamination of the testing ares by the test

agents.

12 At least two facepieces shell be
nlbcctod.:yud; 1AA mu:. protocol. The teet
subject sha given the oppornmity to weer
them for ons wesek to choose the one which s
more comfortable to weasr.

13. Respirators successfully tested by the
protocal may be used ia contammated
stmospheres up 19 ten times the PEL of
asbestoe.

14. The test shall not be conducted If there
is any bair growth between the skin and the
{acepiecs sealing surface.

P e T Tk
e s or

i interferencs and

allow a satisfactory fit. If & satisfactory 8t is
oﬁﬂwnm&hmwﬂnm
positive-pressure respirator a
aiepurifying respiratar. supplisd aiz
respirstor. or self-contained breathing

apparats.

18 I & et subject axhibits difiauity ia
reathing during the tasts. she or he shail be
referred o & physiciaa uined ia respiretor
disesses or pulmonary medicine t0 determine
whether the st subject cas wear

{4) Reconstrestive er commetic suryery. o
(8) Any ether condition that may mterfere
with fecepiecs sealing.

C Recordkeeping. A summary of all test
results shail de mamrained in each office for
3 years. The summary shall incinde:

(1) Name of teset subject.

(2) Date of teeting.

(3) Name of test conductor.

(4) Respirators selected {indicate
manufacturer. model. sise and spprovel
number).

(5] Testing agent.

Quantitative Fit Test Procediures
3. Ceneral

& The method applies to the negative-
pressure nonpowered air-purifying
respirstoes only.

b. The employer shall assign one individual
who shall sssume the full responsibulity for
implementing the respirstor quanutauve 8t
test program.

2 Definiticns

& "Quantitative Pit Test” means the
measurement of the sJectiveness of &
respirator sea! in exciuding the ambient
atmosphere. The test is performed by
dividing the measured concentration of
challenge agent in a test chamber by the
measured a!a:nnﬂon ol'm choﬂeno:
agent inside the respirator facepiece whea
the norwal air purifying element bas 8een
teplaced by an essentially perfect punlying

b. “Challenge Agent” means the o}’
contsminant introducad into & test chamber
oo that its concentretion inside and outside
the respirator may be compared.

¢ “Test Subject” means the person wearning
the respirator for quantitative fit testing.

d. “Normal Standing Position” means
standing erect and straight with arms down
along the sides and losking straight shead.

. "Fit Factor” means the retio of challenge
AgUnt cmncentretios sutside with respect to
the inside of a respiratar inlet covering
(facepiece or enciosure).

3. Apparstus

& lnstrementation. Com cil. sodium
chioride or othar appropriate seroscl
genarution, dilution, and messurement
syvtemw shall be weed for quantitative fit test.

b Tast chambar. The .t‘rl chamber shall be
large emough  permit all test subjects to
perform freely sl required exarcisss without
distributing the challenge agent concentrauon

made of the et showing the rise and fail of

challonge agaat concentration with ssch
inspiration aad expirution at it faciore of at

chamber shall be such that the test subiect 1o
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not exposed in excess of PEL to the challenge
agent at any time during the testing process.

{. The sampling port on the test specimen
resprrator shail be placed and constructed 30
that there i3 no yetectable leak around the
port, & free air flow u sllowed into the
3ampling line at all umes and so there is no
interference with tne fit or performance of the
respirsior.

8- The test chamber and test set-up shall
permit the person administering the test to
observe one test subject inside the chamber
duning the test

h. The equipment generating the challenge
stmosphers shall maintain the concentration
ol challenge agent constant within s 10
percent varianon {or the durstion of the test.

1. The time lag (interval between an event

and its being recorded on the strip chart)of .

the instrumentation may not excaed 2
seconds.

i- The tubing for the test chamber
atmosphere and for the respirator sampling
port shall be the same diameter, length and
matenal. It shall be kept as short as possibls.
The smailest diameter tubing recommended
by the manufacturer shall be used.

k. The exhaust flow from the test chamber
shall pass through o hrgh-efficiency filter
before reiease to the room.

I. When sodium chlonde aerosol is used.
the relative humidity inside the test chamber
shell not exceed 30 percent.

4. Procadural Requirements

a. The fitting of hall-mask respirators
shouid be started with those having muitiple
sizes and a variety of interchangeabie
cartndges and canisters such as the MSA
Comfo [I-M. Norton M. Survivairt M. A-O M.
or Scott-M. Use either of the tests outlined
below 10 assure that the facapiecs is properly
adjusted.

{1) Positive pressure test. With the exhaust
port(s) blocked. the negative pressure of
shght inhalation should remain constant for
several seconds.

(2] Negative pressure test. With the intake
purt(s) blocked. the negative pressure slight
inhalation should remain constant foe several
seconds

b. After & facepiece is adjusted. the test
subject shall wear the facepiecs for at least s
minutes before conducting s qualitative test
by using either of the methods described
below and using the exercise regime
descnbed in S.a.b..c.. d. and &

(1) Isoamy! acetate test. When using
organic vapor cartndges. the test subject who
can smeil the odor should be unable to detect
the odor of isoamyl acetate squirted into the
air near the most vulnerable portions of the
facepiece seal. In o locatioa which s
separated from the test area. the test subject
shall be instructed to closs her/his eyes
duning the test period. A combination
cartndge or canister with organic vapor and
Mgh-efficiency filters shall be used when
availuble for the parucular mask being
tested. The test subject shail be given s
opportunity to smell the odor of isoamyl
acetate before the test is conducted.

(2) Irritant fume test. When using high-
efficiency filters. the test subject shuuld be
unable to detect the odor of irritant fums
(stanmic chionde or titanium tetrachionde
ventilation smoke tubes) squirted into the air

near the most vuinersble portions of the
facepiece seal. The test subtect shall be
instructed to close her/his eyes dunng the
test period.

¢ The test subject may enter the
Quantitative testing chamber only if she or he
has obtained & sanisfactory 6t as stated in
4.b. of tus dix,

d. Before the subject enters the tes
chamber. a reasonably stable challenge agent
concentration shall be measured in the test

amber.

¢. Immediately after the subject enters the
test chamber. the challenge agent
concentration inside the respirator shail be
Measured 10 ensure that the peak penetration
does not exceed § percent for o half-mask
and 1 perceat for o full facepieca.

[. A stable challenge agent concantration
shall be obtained prior t0 the actual start of
testing.

8- Respirator restraining straps may not be
overtightened for testing. The straps shall be
adjusted by the wearer to give a ressnnably
comfortable fit typical of normal use.

S. Exercise Regime.

Prior to entering the test chamber. the test
subject shall be given complete instructions
a3 to her/his part in the test procedures. The
test subject shall perform the following
exercises. in the order given. for each
independent test.

. Normal Breathing (NB). In the normal
standing position. without talking, the subject
shall breathe normally for at lsast one
minute. -

b. Deep Breathing (DB). In the normal
standing position the subject shail do deep
breathing for at least one minute pausing so
&9 not to hyperventiiate.

¢ Turning head side to side (SS). Standing
in place the subject shall slowly tum his/her
head from side between the extrems
positions to each side. The head shall be held
8t each extreme position for at least §
ucond..d Perform for st least three complete
cycles.

d Moving head up and down (VD).
Standing in place. the subject shall slowly
move his/her head up and down between the
extreme position straight up and the extreme
::muon straight down. The head shail be

Id at each extreme position for at least 3
seconds. Perform for st least three compiets

cycles.

o. Reading (R). The subject shall reed out
slowly and y 50 as to be heard clearly
by the test conductor or monitor. The test
subject shall read the “rairbew passage” at
the end of this section.

1. Crimace (C). The test subject shall
grimace. smule. frown. and generally contont
the fuce using the facial muscles. Continue
for at least 13 secoads.

. Bend over and touch toes (8). The test
sudject shall bend at the waist and wuzh toes
and rerum 1o upright position. Repeat for at
least 20 seconds.

h. Jogging in place (f). The test subject shall
perform jog un placs for at least 30 seconds.

L Norma/ Brecthing (NB). Same ae exercise

e
Rainbow Passage. When the sunlight

strikes raindrope in the aw. they act like o *

prism and form a rainbow. The rainbow is s *
division of white light into many beautiful

¥

T mm s o —— —— — - =

colors. These tuke the shape of o long round
arch, with its path high above. and 1s two
ends apparently bevond the horizon. There 18
according to legend. a boiling pot of goid a:
one end. People look. but no one ever finds
When & man looks for something bevond
reach. his frends say he is looking for the por
of gold at the end of the rainbow.

8. Termination of Test

The st shall be terminated whenever any
single peak penetration exceeds § percent for
haifmasks and 1 percent for full facepieces.
The test subject may be refitted und retesed
If two of the three required tests are
terminated. the fit shall be deemed
inadequate. (See paragrsph ¢.h.)

7. Calculation of Fit Factors

8. The fit factor determined by the
quantitative it test equals the average
concentration inside the respirator.

b. The average test chambe- concentratign
18 the arithmetic average of the test chember
concentration &t the beginnirg and 'he end of
the test

¢ The average peak concen:iaticn of ‘ne
challengs agent inside the respirator shall be
the anthmetic averuge peak concentrar. 3ns
for each of the nine exercises of the res
which are computed as the anthgeic
average of the peak concentratiohs found for
each breath dunrg the exercise. )

d. The average peak concentrutiun fur an
exercise may be determined graghicaily «f
there is N0t & greut vanation in the peak
concantrations during & single exere se

8. Interpretauon of Test Results

The fit factor measured by the quanntatve
fit testing shail be the lowest of 1~ 'nres
protection factors resulting from th-se
independent tests.

9. Other Requisements

a. The test subject shall not be permireed 1o
wear & haifmask or full faceprece mas« if the
mmimum fit factor of 100 or 1.000.
respecuvely, cannot be obtained. If hair
growth or appare! interfere with o
satisfactory fit. then they shall be altered or
removed 0 &9 t0 eliminate interference and
allow & satisfactory fit. If a satisfars=y 4 g
sull not attained. the test subject .51 s o
POsitive-pressure respirator such o3 oiwered
air-purifying respirstors. supphied air
respiretor. or self-con:ained breathing
spparstus.

b. The test shall not be conducted if ‘he-e
is any hair growth between the skin and rhe
facepiecs sealing surfacs.

¢ If a test subject exhibits difficuity 1n
breathung during the tests. she or he shail be
referred t0 @ physician trained .2 respir.tor
disesses or puimonary medicine to detrrmine
whether the test subject can wear a
respirator while performing her or ki3 2.:1e4

d. The test subiect shall be g:ven tne
opportunity 1o wear the ass:gned resy.;e'ne
for one week. If the respirator does nut
provide a satisfactory fit dunng act.al use
the test subject may request another QN\FT
which shal! be performed immediateiy

o. A respirator fit factor card shail be
issued to the test subject with the fullowing
iaformatton:

(1) Name.
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{2) Date of fit test.

(3) Protection factors obtained through
each manufacturer. model and approval
number of respirator tested.

{4] Name and signature of the person that
conducted the test.

{. Filters used for qualitative or quantitative
fit testing shall be replaced weekly, whenever
increased breathing resistancs is
encountered. or when the test agent has
altered the integnty of the Biter medis.
Organic vapor cartndges/canisters shail be
replaced daily or sooner if there is any
indication of breakthrough by the test agent.
10. Retesting

In addition. because the sealing of the
respirator may be affected. quantitative fit
testing shall be repeated inmediately whea
the test subject has a:

-
‘

[y

e ".'-I.";

8. Weight change of 20 pounds or more.

b. Sigmficant facial scarring in the aree of
the facepiecs sesl.

¢. Sigmificant dental changes: i.q., multiple
extractians without prosthesis. or acquiring
dentures,

d. Reconstructive or cosmetic surgery. oe

¢. Any other condition that may interfers
with facapiecs sealing.
11. Recordkeeping

A summary of all test results shall be
maintained for 3 years. The summary shall
include:

a. Name of test subject.

b. Date of testing,

& Name of the test conductor.

d. Fit factors obtained from every
respirstor tested (indicate manufacturer,
model. size and approval sumber).

Appendix D to § 763.121—Medical
Maodatory

This mandatory appendix contains the
medical questionnaires that must be
administered t0 all employees who sre
exposed to asbestos above the sction level.
and who will therefore be included i their
employer's medical survesllance program.
Part 1 of the appendix containg the lnitial
Maedical Questionnaire. which must be
obtained for all new hires who will be
covered by the medical surveillance
requirements. Part 2 includes the abbrevisied
Periodical Medical Questionnaire. which
must be administered to all employees who
are provided penodic medical examinations
under the medical surveillancs provisions of
the standard.

SRLING CODE 0000-00-0

L1 SO
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i,

3.

4.
S.
6.
7.

8.
9.
10

11

12
13

14

15

16

Part 1
INITIAL MEDICAL QUESTIONNAIRE

NAME

SOCIAL SECURITY #

< 3 I S "6 T & 5
CLOCK NUMBER

10 11 12 13 14 15
PRESENT OCCUPATION

PLANT
ADDRESS
B " (21p Code)
TELEPHONE NUMBER
INTERVIEWER
DATE

T T T T n-g
Date of Birth .

Month Bay Year 42 23 1| 25 26 27
Place of Birth
Sex ' 1. Male
2. PFemale
What is your marital status? 1. Sinale 4. Separated/
2. Married Divorced
3. Widowed
Race 1. Wwhite — 4. Hispanic
2. Black — S. Indian
3. Asian — 6. Other

-

What is the highest grade completed in school?
(For example 12 years is completion of high school)

OCCUPATIONAL HISTORY

17

A.

8.

Have you ever worked full time (30 hours l. Yes __ 2. No __
per week or more) for 6 months or more?

IF YES TO 17A:

Have you ever worked for a year or more in l. Yes 2. No ___
any dusty job? 3. Does liot Apply __
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D.

Specify job/industry Total Years lorked

Vas dust exposure: 1. Mild 2. Moderate 3. Severe

Have you even been exposed to gas or 1. Yes _ 2. No
chemical fures in your work?
Specify job/industry Total Years Worked

Was exposﬁrcz l. Mild 2. Moderate l. Severe

What has been your usual occupation or job--the one you have
worked at the longest?

l. Job occupation

2. Number of years employed in this occupation

3. Position/job title

4. Business, field or industry

(Record on lines the years in whigch you have worked in any of these
industries, e.q., 1960-1969). . ‘

Have

E.
r.
G.
H.
I.
J.

18.

A.

P

you ever worked: :
YES NO

In a min.?......o-oooooooaoooooo.oocoooo

In a qu.try’.ooocooooo.oon.o-ooooocooooo

In o founth?ooooooocoooooooooooooiooc.o

—  wme et

In. pott.ry?................‘....0.....

In a cotton, flax or hemp Mill?ecccccace |

With asbestos, tremolite, anthophyllite, | ] | |
or .C:inalit'?oooocooo.oooocotoooooooc

PAST MEDICAL HISTORY

YES NO

Do you consider yourself to be in good health? | | | i

If "NO® state reason
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B

19.
19A.

20A.

C.

21,

22.

ar

A

Have you any defect of Vision?...-.......... ' I ' l
If “YES®" state nature of defect '

Have you any he.rinq d.t.Ct?coooooooooo-ooo. ' ' ' '
If "YES®" state nature of defect

Are you suffering from or have you ever suffered from:

a. Epilepsy (or fits, seizures, convulsions)?

Il

b. Rheumatic fever? |:| I:I

€. Kidney disease? Il 1l

d. Bladder disease? ! '_'

e. Diabetes? l:’ ’:l

f. Jaundice? |_| |—|
CHEST COLDS AND CHEST ILLNESSES ‘
If you get a cold, does it usuall go to your l. Yes 2. No -t

chest? (Usually means more then 1/2 the time) . 3. Don't get cold

During the past 3 years, have you had any chest 1. Yes __ 2. No —
- illnesses that have kept you off work, indoors at

home, or in bed?

IF YES TO 20A:
Did you produce phlegm with any of these chest l. Yes 2. No

{llness? 3. Does not apply __
In the last 3 years, how many illnesses Number of illnesses

with (increased) phlegm did you have which No such {llnesses
lasted a week or more? : :

Did you have any lung trouble before the age of 1. Yes - &+ No __
162

Have you ever had any of the following?

1A,  Attacks of bronchitis? 1. Yes __ 2. No __

P

—
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IF YES TO lA:
B. Was it confirmed by a doctor? l. Yes __ 2. No
- 3. Does not apply

C. At what age was your first attack? Age in Years
Does not apply __
2A. Pneumonia (including bronchopneumonia)? 1. Yes __ 2. No
IF YES TO 2A:
B. Was it confirmed by a doctor? l. Yes 2. No
3. Does Not Apply
C. At what age did you first have it? Age in Years

Does Not Apply

3A. Hay Pever? l. Yes __ 2. No

IF YES TO 3A: .
B. Was it confirmed by a doctor? l. Yes 2. No
3. Does Not Apply

C. At what age did it start? Age in Years
Does Not Apply
4
23A. Have you ever had chronic bronchitis? ' l. Yes _ 2. No __
IP YES TO 23A: 3
B. Do you still have it? l. Yes 2. No ___
3. Does Not Apply
C. Was it confirmed by a doctor? " 1. Yes - &+ No __
3. Does Not Apply —
D. At what age did it start? Age in Years
' Does Not Apply —
24A. Have you ever had emphysema? A l. Yes — 2+ No __
IF YES TU 24A: .
B. Do you still have it? l. Yes 2. No ___
3. Does Not Apply __
C. Was it confirmed by a doctor? : l. Yes __ 2. No __
3. Does Not Apply —
D. At what age did it start? " Age in Years __
. Does Not Apply —_—
25A. Have you ever had asthma? l. Yes __ 2. No __
IP YES TO 25A:
8. Do you still have it? le Yes 2. No ___
3. Does Not Apply __
C. Was it confirmed by a doctor? l. Yes 2. No

3. Does Not Apply __

D. At what age did it scart? Age in Years __
Ooces Not Apply __

|
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E. Tf you nn longer nave 1t, at what aqe qid it Age Stopped —
ston? _ Does Not Apply -—

26.  have you aver had:

A.  Any other chest illness? 1. Yes 2. No —
If yves, please specify
R. Any chest operations? . l. Yes _ 2. No __
It yes, please specify
C. Any chest injuries? l. Yes __ 2. No
If ves, please specify —
47A, Has a doctor ever told you that you had heart 1. Yes _ 2. No __
trouble?
IF YES TO 27A:
A. Have you ever had treatment for heart trouble l. Yes __ 2. nNo —
in the past 10 years? 3. Does Not Apply —
28A, Has a doctor ever told you that you had high l. Yes __ 2. No —
blood pressure?
IF YES TU 28A: .
B. Have you had any treatment for high blood 1. Yes —-_— 2¢ No,__
pressure (hypertension) in the past 10 years? 3. Does Not Anply-__

29. When 41d you last have your chest X-rayed? (Year)

T W I T

30... Uheres d1d you last have your chest X-rayed (if known)

tVhat was the outcome?

FAMILY HISTORY

31, liere ei1ther uf your natural parents ever told by a doctor that they
had a8 chronic luna conditions such as:

RS B

Father Mother

l. Yes 2. No 3. Don't 1. Yes 2. No 3. Don'e

Know Know

A. Chronic

Bronchitis? s -— — _—

R. Emphysera? —_— — — — —
C. Asthma? -— — —

kS
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0. Lung cancer?

Father
l. Yes 2. No 3. Don't
Know

"Es Other chest
conditions

F. 1Is parent currently alive?

G. Please Specity

Age if Living
Age at Death
Don't Know

H. Please specify cause of death

COUCH

32A.

C. .

D.

Do you usually have a cough? (Count

a cough with first smoke or on first goina
out of doors. Exclude clearing of
throat.) [If no, skip to aquestion 32C.)

Do you usually cough as much as ¢ to
6 times a day 4 or more days out of
the week?

Do you usually cough at all on getting
up or first thing in the morning?

Do you usually cough at all during the
rest of the day or at night?

1.

Yes

Mother

2 'Y NO

3.

Don'ce
AnHw

Ace if Livinag
Ace at Deach

IF YES TO ANY OF ABOVE (32A, B, C, OR D), ANSWER THE FOLLOWING.
ALL, CHECK DOES NOT APPLY AND SKIP TO NEXT PAGE

E.

F.

33A.

c.

Do you usually cough like this on most
days for 3 consecucive months or more
during the year?

For how many years have you had the couah?

Do you usually bring up phleam from your
chest?.

(Count phlegm with the first smoke or

on first going out of doors. Exclude
phlegm from the nose. Count swallowea
phlegm.) (If no, skip to 33C) :

Do you usually bring up phlegm like this
as much as twice a day 4 or more days
out of the week? .

Do you usually bring up phlegm at all on
getting up or first thing in the morning?

Don't Know

1. Yes _ 2. No __
‘

l. Yes __ 2. No
¢

le Yes __ 2. No __
l. Yes __ 2. No __
IF NO 70

l. Yes __ 2. No __
3. Does not apnly __

Nunber of Years _

Does not apply

1. Yes __

1. Yes ___

l. Y."_

2. No ___

2. No __

2. No —
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D.

IF YES TC ANY OF THE ABOVE (33A, B, C, OR D),
IF NO TO ALL, CHECK DOES NOT

E.

F.

Do you usually bring up phlegm at all
cduring the rest of the day or at night?

0o you bring up phleam like this on most
days for 3 consecutive months or more
duting the year?

For how many years have you had trouble
with phlegm?

EPISODES OF COUGH AND PHLEGM

Have you had periods of episodes of (in-

34A.
creased®) cough and phleqm lasting for 3
weeks or more each year?
.*(For persons who usually have cough andsor
phlegm)
If YES to J4A
8. For how long have you had at least ! sucnh
episode per year?
HHEEZING
35A. Does your chest ever sound wheezy or
whistling
l. When you have a cold?
2. Occasionally apart from colds?
3. MNost days or nights?
I[F YES TO 1, 2, OR 3 IN 3S8A
8, For how many years has this been present?
36A. Have you ever had an attack of wheezing
that has made you feel short of breath?
_ If YES TO 36A
8. How old were you when you had your first
such attack?
c. Have ynu had 2 or mocre such episodes?
D. Have you ever regquired medicine or

treatment for the(se) attack(s)?

1. \'.s_ 2. No_

ANSUER THE FOLLOVWING:
APPLY AND SKIP TO 34A.

LI Yes 2. No
3. Noes not apply

Number of years
Ooes not apply

l. Yes __ 2. No

Number of years
Oces not apply

Py

le Yes __ 2. No
l. Yes __ 2. No

L™

Number of years
Does not apply

le Yes _ 2. No

Age in years
Does not apply

1. Y.‘— 2. NO_
3. Does not anpply __

l. Yes — 2. No —
3. Does not apply __

——
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BREATHLESSNESS

37.

J8A.

c.

D.

If disabled from walking by any condition
other than heart or lung disease, please
descrihe and procevd to gquestion 3YA,
Nature of condition(s)

Are you troubled by shortness of breath
when hurrying on the level or walking up
a slight hill?

IF YES TO 38 A

Do you have to walk slower than people
of your age on the level because of
breathlessness?

Do you ever have to step for br.ath
when walking at your own pace on the level?

Do you ever have to stop for breath
after walking about 100 yards (or
after a few minutes) on the level?

Are you too breathless to leave the
house or breathless on dressing or
climbing one flight of stairs?

TOBACCO SMOKING

39A.

E.

Have you ever smoked cigarettes? (No
neans less than 20 packs of cigarettes
or 12 oz. of tobacco in a lifetime or
less than 1l cigarette a day for | year).

[F YES TO 39A

Do you now smoke cigacettes (as of
one months aqo)

How old were you when you first started
regular cigarette smoking?

1.

L.

1.
3.

Yes 2. No

Yes __ 2. No
Does not apply

Yes __ 2. No
Does not apply
Yes __ 2. No
Does not apply

Yes 2. No

. Does not apply

Yes 2. No

Yes — 2. No
Does not apply

Ace in years
Does not apply

If you have stopped smoking cigarettes Age stoppod

completely, how old were you when you Check if still smoking
stopped? Does not apply

How many cigarettes do you smoke pec Ciaarettes per day
day now? Does not apply

On the average of the entire time you Cigarettes per day
smoked, how many cigarettes did you Ooes not apply

smoke per day?

%

tomg >
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c. Do or 4i¢ you inhale the Ccigarette smoke? |, Does not apply
2. Not at all —
3. Slichely e
4. Moderately -
5. Deeply —
40, "dve yuu ever smuked a pipe reqularly? 1.‘Yes 2. No
tYes.means more than 12 oz. of tobacen - -
tn a2 lifetime.)
[F YES TO 40A:
FOR PERSONS WHO HAVE EVER SMOKED A PIPE .
B." . How old were you when you started to
smoke a pipe reqularly? ’ Age __
2. [f you have stopped smoking a pPipe Age stopped —_—
completely, how old were you when you Check if stil}
stopped? smoking a pipe —_
Does not anply -_—
C. Cn the average over the entire tire you -— 0% DOr week (a standar
smoked a pipe, how much pipe tobacco did pouch of tobacen cnnrai-s
you smoke per week? l 1/2 oz2.)
' - Does not apply .
D. How much pipe tobacco are you smoking now? O2. per week f__
Not currently ¢
smokina a2 pipe *
E. Do you or did ynu inhale the oipe smoke? l. Never sroxed —
2. Not at all —
3. Sliahtly —
4. Moderately —
5. Deeply _
41A. Have you ever smoked cigars teqularly? l. Yes __ 2. No __
(Yes means more than 1 cigac a week for
a4 year)
IF YES TO 4la
FOR PERSONS WHO HAVE EVER SMOKED CIGARS
h
B. l. How old were you when you stacted
smoking ciqgars reaqularly? AQe —
2. If you have stopped smoking cinars Age stopped —
completely, how old were you when you Check if stil}
stopped? smoking cigars —
Does not apply —
C. On the average over the entire time you Cicars per week

smoked ciqars, how rany cigars did you
smoke per week?

Does not anply
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c.

us,

FOUR

Do or di¢ you inhale the cicarette sSmoke?

"ave yuu wver sMmuked a pipe reqularly?
tYes.means more than |2 oz. of tobaccen
tn & lifetime.)

[F YES TO 40A: .
PERSONS ’HO HAVE EVER SMOKED A PIPE

C.

D.

E.

41A.

l. How old were you when You started to
smoke a pipe reqularly? ’

2. [f you have stopped smoking a pipe
completely, how old were You when you
stopped?

On the average over the entire time you
smoked a pipe, how much pipe todacco did
you smoke per week?

l.
2.
3'
4.
S

How much pipe tobacco are you smoking now?

Do you or did ymu inhale the pipe smoke?

Have you ever smoked cigars regularly?
(Yes means more than 1} Cigar s week for
4 year)

IF YES TO ¢1A

FOR_PERSONS UHO HAVE EVER SMOKED CIGARS
\

B.

c.

l. How old were you when you stacted
smoking cicars regularly?

2. 1f you have stopped smoking cinars
completely, how o0ld were you when you
stopped?

On the averace over the entire time you
smoked cigars, how rany cigars did you
smoke per week?

Does not apply

Not at a}]
Sliehely
Moderately
Deeply

l. Yes __ 2.

No

T e e

Aae __
Age stopped

Check {f still
smoking a pipe
Does not annly

OZ. per week (a stanrcar:

AENN

pouch of tobacen conraj-~s

1 1/2 oz.)
Does not apply

O2. per week
Not currently
smokina 2 pipe

»

le Never sroxed

2. Not at all
3. Sliohtly
4. Moderately
S. Deeply

l. !.' 2.

Age __

Age stopped

Check if still
smoking cigars
Does not apply

Cicars per week
Does not anply

No



Federal Register / Vol. 52. No. 38-37 |/ Wednesday, February 25. 1987 / Rules and Regulations

S84

1.
2.

8.
9.
10.

11,

12.
12A.

128B.

In the

f@ﬁ?ﬁﬁ”ﬂéﬂ

12C.
12D.

12E.
12P.

PERIODIC MEDICAL QUEST;ONNA

HAME

Past 2 S
IRE

SOHCIAL SECURITY #

CLOCK NUMBER

PRESENT OCCUPATION

9

T 3 % T 3
T T T T TS —

PLANT
ADDRESS
{¢ip Code]’
TELEPHONE NUMBER
INTERVIEWER
CATE
16 17 18 19 20 21 :
What is your ma=ital status? 1. Single 8. Separated/
2. Marcied Divorced

QCCUPATIONAL dHISTORY

In the past year, did you work
full time (30 hours per week
or more) for 6 months or more?

IP YES TO 12A:

3. Widowed _

'10 'Q._ 2. No

past year, did you work 1. Yes 2. No ;

in a dusty Job? ~3. Does not apply __

Was dust exposure: 1. Mild 2. Moderate 3. Severe
In the past yesw, were you 1. Yes __ 2. No __

exposed to gas or chemical

fumes in your work?

Was exposure: 1. Mild 2. Moderate 3. Severe
In the past year,

what was your: l. Job/occupation?

2. Position/job titleY
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13, RECENT MEDICAL HISTORY
13A. Do you consider yourself to
be in :~nd health? Yes No
If NO, stare reason
138« In the past year, have you
developed: Yes NO
Epilepsy?
Rheumatic tever?
Kidney disease?
Rladder disease?
Diabetes?
Jaundice?
Cancer?
le. CHEST COLDS AND CHEST [LLNESSES
11\, It you get a cold, does it usuall QO tOo ynur chest?
(Usually means more than 1/7 the time)
l. VYes NO
3. Don't get colds
15A. During the past year, have you had 1. Yes — 2. No __ ¢
any chest illnesses that have kept 3. Does not apply :
{ou off work, indoors at home, or $
n bed? -
IF YES TO ]SA:
~
158. Did you produce phleam with any l. Yes _ 2. No ___
of these chest illnesses 3. Does not apply -
1SC. Ir the past year, how many such Number of illnesses
illnesses with (increased) No such illnesses
phleam did you have which lasted
a week or more?
16.  RESPIRATORY SYSTEM ]

[n the past year have you had:

Yes or No
Asthma
Bronchitis
Hay Fever
Other Allergies

Further Comment on Positive
Answvers

L 1)
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Further Comment on Positive
Answers
R ———

Pneumonia
'Tubercu}osis

Chest Surgery
Other Lung Problems
Heart Disease

Do you have:
Frequent colds

Chronic cough

I

Shortness of breath
wvhen walking or
clirbing one flight of
stairs

Do you:
Wheeze
Cough up phlegm

Smoke cigarettes Packs per day __ How many years —

[

Date Signature

K

Y

Py

&)
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Appendix E to § 783.121-lnterpreation and

Classificatioa of Chest Roentgenograme-
Mandatory

{a} Chest roentgenograms shall be
interpreted and claswified in accordance with
8 professionaily scceptea classification
system and recorded on & Roentgenographic
ln.t.erpmlnon Form. Form CSD/NIOSH (M)
z. .

(b} Roentgenograms shall be interpreted
and classified oniy by a B-reader. @ board
ehigible/certified radiologust. or an
expenenced physician with known expertise
1n pneumoconioses.

(c) All interpreters. whenever interpreting
chest roentgenograms made under this
saction. shall have immediately svailable for
reference & complete set of the ILO-U/C
Internstional Classification of Radiographs
for Pneumoconioses. 1960.

§ 783122 Exciusions for States.

(a) The States of Idaho. Kansas.
Oklahoma, and Wisconsin have 8
months or such other reasonable time as
suggested by the particular State and
approved by the Director of the Office of
Toxic Substances to make their
regulations comparable to or more
stringent than this part. and to submit
their regulations to EPA's Office of
Toxic Substancas for review. If in such
reasonable time after March 27, 1987,
any of these States have not so revised
their regulations and submitted them to
EPA. State and local government
employees in such States shall be
covered by the requirements of this part.

(b) Any other State that wishes to be
excluded from this rule shall send o
copy of a regulation which it considers
to be comparable to or more stringent
than this part to EPA's Offics of Toxic
Substances for review. EPA will review
the regulation and tentatively determine
whether the regulation is compa-able to

or more stringent than this part. If EPA
makes a positive tentative
determination. EPA will propose an
amendment to this rule excluding that
State from coverage. Interested persons
may comment on the proposed
exclusion during the period for public
comment. After considering any
comments. EPA may promulgate the
final amendment to the rule.

§783.124 Reportng.

{a) Employers subject to this rule must
report to the Regional Asbestos
Coordinator for the EPA Region in
which the asbestos abatement project is
located at least 10 days before they
begin any asbestos abatement project.
except one that involves less than either
3 linear feet or 3 squars feet of frigble
asbestos material. and an emergency
project. Employers must report any
emergency project covered by this rule
43 soon as possible but in no case mare
than 48 hours after the project begins. A
list of the EPA Regional Offices is given
under § 1.7(b) of this chapter.

(b) The report must include:

(1) The employer's name and address.

(2) The location, including street
address. of the asbestos abatement
project.

(3) The scheduled starting and
completion dates for the asbestos
abatement project.

(c) If « report is mailed to EPA. the
report must be postmarked at least 10
days before the asbestos sbatement
project begins unless the report is for an
emergency project. In such s case. the
report must be postmarked as soon as

ssible but in no case more than ¢8

aftar the project begins.

(d) Employers do not have to repurt
under this section if they submut a notice
to EPA under the National Emission
Standard for Asbestos. § 61.146 of rh:s
chapter. st least 10 days before they
begin the asbestos abatement project
and that notice clearly indicates that
employees covered by this rule will
perform some or all of the asbestos
abatement work.

(Approved by the Ofiica of Management and
Budget under control number 2070-0072)

§ 782128 Enforcement.

(a) Failure to comply with any
provision of this part 1s 8 violation of
section 15 of the Act (15 U.S.C. 2614).

(b) Failure or refusal to establish and
maintain records or to permit access to
or copying of records. as required by the
Act, is e violation of section 18 of the
Act (13 US.C. 2814).

(c) Failure or refusal to permit entry or
inspection as required by section 11 of
the Act (18 U.S.C. 2810) is a violation of
section 15 of the Act (18 U.S.C. 2813;.

(d) Violators may be subject tq the
civil and criminal penalties in section 16
of the Act (18 U.S.C. 2813) for eath
violation. ¢

(e) EPA may seek t0 enjoin an-
asbestos abatement project in violation
of this part. or take other actions under
the authority of section 7 or 17 of the Act
(18 U.S.C. 2808 or 2816).

§ 763,128 inspections.

EPA will conduct inspections under
section 11 of the Act (15 US.C. 2810) to
ensure compliance with this pert.

(FR Doc. 872845 Filed 2-24-37: 8:45 am|
GNLLNG CODE eNen-00-88









Appendix A2. Occupational Safety and Health Administration (OSHA)
Asbestos Regulations for General Industry (29 CFR 1910.1001)

§1910.1001 Asbestos, tremoiite,
anthophyllite, and actinolite.

{a) Scope and application. (1) This
section applies to all occupational
exposures to asbestos, tremolite,
anthophyllite, and actinolite, in all
industries covered by the Occupational
Safety and Health Act, except as
provided in paragraph (a)(2) of this
section.

(2) This section does not apply to
construction work as defined in 29 CFR
1910.12(b). [Exposure to asbestos,
tremolite, anthophyllite, and actinolite
in construction work is covered by 29
CFR 1926.58.]

(b) Definitions. "Action level” means
an airborne concentration of asbestos.
tremolite, anthophyllite, actinolite, or a
combination of these minerals, of 0.1
fiber per cubic centimeter (f/cc} of air
calculated as an eight (8)—hour time-
weighted average.

“Asbestos” includes chrysotile,
amosite, crocidolite, tremolite asbestos,
anthophyllite asbestos, actinolite
asbestos, and any of these minerals that
have been chemically treated and/or
altered. .

“Assistant Secretary” means the
Assistant Secretary of Labor for
Occupational Safety and Health, U.S.
Department of Labor, or designee.

“Authorized person” means any
person authorized by the employer and
required by work duties to be present in
regulated areas.

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

“Employee exposure” means that
exposure to airborne asbestos, tremolite,
anthophyllite, actinolite, or a
combination of these minerals that
would occur if the employee were not
using respiratory protective equipment.

“Fiber”” means a particulate form of
asbestos, tremolite, anthophyllite, or
actinolite, 5 micrometers or longer, with
a length-to-diameter ratio of at lease 3 to
1.

“High-efficiency particulate air
(HEPA) filter” means a filter capable of
trapping and retaining at least 99.97
percent of 0.3 micrometer diameter
mono-disperse particles.

“Regulated area” means an area
established by the employer to
demarcate areas where airborne
concentrations of asbestos, tremolite,

anthophyllite, actinolite, or a
combination of these minerals exceed,
or can reasonably be expected to
exceed, the permissible exposure limit.

“Tremolite, anthophyllite, or
actinolite’” means the non-asbestos form
of these minerals, and any of these
minerals that have been chemically
treated and/or altered.

(¢} Permissible exposure limit (PEL).
The employer shall ensure that no
employee is exposed to an airborne
concentration of asbestos, tremolite,
anthophyllite, actinolite, or a
combination of these minerals in excess
of 0.2 fiber per cubic centimeter of air as
an eight (8)-hour time-weighted average
(TWA) as determined by the method
prescribed in Appendix A of this
section, or by an equivalent method.

(d) Exposure monitoring.—{1)
General. (i} Determinations of employee
exposure shall be made from breathing
zone air samples that are representative
of the 8-hour TWA of each employee.

(ii) Representative 8-hour TWA
employee exposures shall be determined
on the basis of one or more samples
representing full-shift exposures for
each shift for each employee in each job
classification in each work area.

(2) Initial monitoring. (i) Each
employer who has a workplace or work
operation covered by this standard,
except as provided for in paragraphs
(d){2)(ii) and (d}(2)(iii) of this section,
shall perform initial monitoring of
employees who are, or may reasonably
be expected to be exposed to airborne
concentrations at or above the action
level.

{ii) Where the employer has )
monitored after December 20, 1985, and
the monitoring satisfies all other
requirements of this section, the
employer may rely on such earlier
monitoring results to satisfy the
requirements of paragraph (d)(2)(i) of
this section.

(iii) Where the employer has relied
upon objective data that demonstrates
that asbestos, tremolite, anthophyllite,
actinolite, or a combination of these
minerals is not capable of being
released in airborne concentrations at or
above the action level under the
expected conditions of processing, use,
or handling, then no initial monitoring is
required.

(3) Monitoring frequency (periodic
monitoring) and patterns. After the
initial determinations required by
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paragraph (d)(2)(i) of this section,
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 six months for
employees whose exposures may
reasonably be foreseen to exceed the
action level.

(4) Changes in monitoring frequency.
If either the initial or the periodic
monitoring required by paragraphs {d}){2)
and (d)(3) of this section statistically
indicates that employee exposures are
below the action level, the employer
may discontinue the monitoring for
those employees whose exposures are
represented by such monitoring.

(5) Additional monitoring.
Notwithstanding the provisions of
paragraphs (d)(2)(ii) and (d}(4) of this
section, the employer shall institute the
exposure monitoring required under
paragraphs {d)(2)(i) and (d}(3) of this
section whenever there has been a
change in the production, process,
control equipment. personnel or work
practices that may result in new or
additional exposures above the action
level or when the employer has any
reason to suspect that a change may
result in new or additional exposures
above the action level.

(6) Method of monitoring. (i) All
samples taken to satisfy the monitoring
requirements of paragraph (d) shall be
personal samples collected following the
procedures specified in Appendix A.

(ii) All samples taken to satisfy the
monitoring requirements of paragraph
(d) shall be evaluated using the OSHA
Reference Method (ORM) specified in
Appendix A of this section, or.an
equivalent counting method.

(iii) If an equivalent method to the
ORM is used, the employer shall ensure
that the method meets the following
criteria:

(A) Replicate exposure data used to
establish equivalency are collected in
side-by-side field and laboratory
comparisons; and

(B) The comparison indicates that 90%
of the samples collected in the range 0.5
to 2.0 times the permissible limit have an
accuracy range of plus or minus 25
percent of the ORM results with a 95%
confidence level as demonstrated by a
statistically valid protocol; and

(C) The equivalent method is
documented and the results of the
comparison testing are maintained.



(iv) To satisfy the monitoring
requirements of paragraph (d) of this
section. employers must use the results
of monitoring analysis performed by
laboratories which have instituted
quality assurance programs that include
the elements as prescribed in Appendix
A.
(7} Employee notification of
monitoring results. (i) The employer
shall, within 15 working days after the
receipt of the results of any montoring
performed under the standard, notify the
affected employees of these results in
writing either individually or by
posting of results in an appropriate
location that is accessible to affected
employees.

(ii) The written notification required
by paragraph (d)(7){i) of this section
shall contain the corrective
action being taken by the employer to
reduce employee exposure to or below
the PEL, wherever monitoring results
indicated that the PEL had been
exceeded.

(e) Regulated Areas. —(1)
Establishment. The employer shall
establish regulated areas wherever
airborne concentrations of asbestos,
tremolite, anthophyllite, actinolite, or a
combination of these minerals are in
excess of the permissible exposure limit
prescribed in paragraph (c) of this
section.

(2) Demarcation. Regulated areas
shall be demarcated from the rest of the
workplace in any manner that minimizes
the number of persons who will be
exposed to asbestos, tremolite,
anthophyllite, or actinolite.

(3) Access. Access to regulated areas
shall be limited to authorized persons or
to persons authorized by the Act or
regulations issued pursuant thereto.

(4) Provision of respirators. Each
person entering a regulated area shall be
supplied with and required to use a
respirator, selected in accordance with
paragraph (g)(2) of this section.

(5) Prohibited activities. The employer
shall ensure that empioyees do not eat,
drink, smoke, chew tobacco or gum, or
apply cosmetics in the regulated areas.

(f) Methods of compliance.-—(1)
Engineering controls and work
practices. (i) The employer shall
institute engineering controls and work
practices to reduce and maintain
employee exposure to or below the
exposure limit prescribed in paragraph
(c) of this section, except to the extent
that such controls are not feasible.

(ii) Wherever the feasible engineering
controls and work practices that can be
instituted are not sufficient to reduce

employee exposure to or below the
permissible exposure limit prescrited in
paragraph (c) of this section, the
employer shall use them to reduce
employee exposure to the lowest levels
achievable by these controls and shall
supplement them by the use of
respiratory protection that complies
with the requirements of paragraph (g)
of this section.

{iii) For the following operations,
wherever feasible engineering controls
and work practices that can be
instituted are not sufficient to reduce the
employee exposure to or below the
permissible exposure limit prescribed in
paragraph {c) of this section. the
employer shall use them to reduce
employee exposure to or below 0.5 fiber
per cubic centimeter of air (as an eight-
hour time-weighted average) and shall
supplement them by the use of any
combination of respiratory protection
that complies with the requirements of
paragraph (g) of this section, work
practices and feasible engineering
controls that will reduce employee
exposure to or below the permissible
exposure limit prescribed in paragraph
{c) of this section: Coupling cutoff in
primary asbestos cement pipe
manufacturing; sanding in primary and
secondary asbestos cement sheet
manufacturing; grinding in primary and
secondary friction product
manufacturing; carding and spinning in
dry textile processes; and grinding and
sanding in primary plastics

manufacturing.

{iv) Local exhaust ventilation. Local
exhaust ventilation and dust collection
systems shall be designed. constructed,
installed, and maintained in accordance
with good practices such as those found
in the American National Standard
Fundamentals Governing the Design and
Operation of Local Exhaust Systems,
ANSI Z9.2-1979.

(v) Particular tools. All hand-operated
and power-operated tools which would
produce or release fibers of asbestos,
tremolite, anthophyllite, actinolite, or a
combination of these minerals so as to
expose employees to levels in excess of
the exposure limit prescribed in
paragraph (c) of this section, such as,
but not limited to, saws, scorers,
abrasive wheels, and drills, shall be
provided with local exhaust ventilation
systems which comply with paragraph
{D(1)(iv) of this section.

(vi) Wet methods. Insofar as
practicable, asbestos. tremolite,
anthophyllite, or actinolite shall be
handled, mixed. applied, removed, cut,
scored, or otherwise worked in a wet
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state sufficient to prevent the emission
of airborne fibers so as ta expose
employees to levels in excess of the
exposure limit prescribed in paragraph
(c) of this section, unless the usefulness
of the product would be diminished
thereby.

{vii) Materials containing asbestos.
tremolite, anthophuvllite, or actinolite
shall not be applied by spray methods.

(viii) Particular products and
operations. No asbestos cement, mortar,
coating, grout, piaster, or similar
material containing asbestos, tremolite,
anthophyllite, or actinclite shall be
removed from bags, cartons, 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 fibers of
asbestos, tremolite, anthophyllite,
actinolite, or a combination of these
minerals so as {o expose employees to
levels 1n excess of the limit prescribed in
paragraph (c) of this section.

(ix) Compressed air. Compressed air
shall not be used to remove asbestos,
tremolite, anthophyllite, or actinolite or
materials containing asbestos, tremolite,
anthophyllite, or actinolite, unless
compressed air is used in conjunc.
with a ventilation system designed to
capture the dust cloud created by the
compressed air.

(2) Compliance program. (i) Where the
PEL is exceeded, the employer shall
establish and implement a written .
program to reduce emplcyee exposure to
or below the limit by means of
engineering and work practice controls
as required by paragraph (£}(1) of this
section, and by the use of respiratory
protection where required or permitted
under this section.

{ii) Such programs shall be reviewed
and updated as necessary to reflect
significant changes in the status of the
employer’s compliance program.

(iii) Written programs shall be
submitted upon request for examination
and copying to the Assistant Secretary,
the Director, affected employees and
designated employee representatives.

{(iv) The employer shall not use
employee rotation as a means of
compliance with the PEL.

(8) Respiratory protection—(1)
General. The employer shall provide
respirators, and ensure that they are
used, where required by this section
Respirators shall be used in the
following circumstances: .

(i} During the interval necessary to
install or implement feasible engineering
and work practica controls;

(ii) In work operations, such as



maintenance and repair activities, or
other activities for which engineering
and work practice controls are not
feasible:

(iii) In work situations where feasible
engineering and work practice controls
are not yet sufficient to reduce exposure
to or below the exposure limit; and

(iv) In emergencies.

(2) Respirator selection. (i) Where
respirators are required under this
section, the employer shall select and
provide, at no cost to the employee, the
appropriate respirator as specified in
Table 1. The employer shall select
respirators from among those jointly
approved as being acceptable for
protection by the Mine Safety and
Health Administration (MSHA) and by
the National Institute for Occupational
Safety and Health (NIOSH) under the
provisions of 30 CFR Part 11.

(ii) The employer shall provide a
powered, air-purifying respirator in lieu
of any negative pressure respirator
specified in Table 1 whenever:

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

(B) This respirator will provide
adequate protection to the employee.

TABLE 1..—RESPIRATORY PROTECTION FOR AS-
BESTOS, TREMOLITE, ANTHOPHYLLITE, AND
ACTINOLITE FIBERS

Arborme concentration
of asbestos, tremolite.
anthophytlite, actinolite,
or a combsnation of
these mnerais

Regqurired respirator

Not in excess of 2 f/cc 1. Halt-mask ar-punfying respira-

(10 X PEL). tor equipped with high-efficien-
cy ftilters.
Not in excess of 10 t/cc | 1. Full lacepiece arr-puntying res-
(50 X PEL}. 1 pirator equipped with high-effi-
ciency filters.

|

Not in excess of 20 f/cc ! 1. Any powered ar-punfying resp:-
(100 X PEL). ' rator equpped with high-effi-

. ciency filters.

2. Any supplied-arr respirator op-
erated in  continuous flow
mode.

Full facepiece supplied-ar res-
prrator operated in pressure
demand mode,

Full facepiece supphed air res-
prator operated n  pressure
demand mode equipped with
an auxiliary positive pressure
self-contained breathing appa-
ratus.

Not in excess of 200 {/
cc {1000 X PEL).

Greater than 200 f/cc | 1
(> 1,000 X PEL) or i
unknown
concentration.

NOTE: a. Resprators assigned for higher environmental
concentrations may be used at lower concentrations.

b. A high-efficiency fiter means a filter that i1s at least
99.97 percent efficient against mono-dispersed particles of
0.3 micrometers or larger

(3) Respirator program. (i) Where
respiratory protection is required, the
employer shall institute a respirator
program in accordance with 29 CFR
1910.134(b), (d). (e}, and (f).

(ii) The employver shall permit each
employee who uses a filter respirator to
change the filter elements whenever an
increase in breathing resistance is

detected and shall maintain an adequate
supply of filter elements for this
purpose.

(iii) Employees who wear respirators
shall, be permitted to leave the
regulated area to wash their faces and
respirator facepieces whenever
necessary to prevent skin irritation
associated with respirator use.

(iv) No employee shall be assigned to
tasks requiring the use of respirators if,
based upon his or her most recent
examination, an examining physician
determines 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 the use of a respirator. Such
employee shall be assigned to another
job or given the opportunity to transfer
to a different position whose duties he
or she is able to perform with the same
employer, in the same geographical area
and with the same seniority, status, and
rate of pay the employee had just prior
to such transfer, if such a different
position is available.

{4) Respirator fit testing. (i) The
employer shall ensure that the respirator
issued to the employee exhibits the least
possible facepiece leakage and that the
respirator is fitted properly.

{ii) For each employee wearing
negative pressure respirators, employers
shall perform either quantitative or
qualitative face fit tests at the time of
initial fitting and at least every six
months thereafter. The qualitative fit
tests may be used only for testing the fit
of half-mask respirators where they are
permitted to be worn, and shall be
conducted in accordance with Appendix
C. The tests shall be used to select
facepieces that provide the required
protection as prescribed in Table L.

(h) Protective work clothing and
equipment—(1} Provision and use. If an
employee is exposed to asbestos,
tremolite. anthoptyllite, actinolite, or a
combination of these minerals above the
PEL, or where the possibility of eye
irritation exists, the employer shall
provide at no cost to the employee and
ensure that the employee uses
appropriate protective work clothing
and equipment such as, but not limited
to:

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

(ii) Gloves, head coverings, and foot
coverings; and

(iii) Face shields, vented goggles, or
other appropriate protective equipment
which complies with § 1910.133 of this
Part.

(2) Removal and storage. (i) The
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employer shall ensure that employees
remove work clothing contaminated
with asbestos, tremolite, anthophyllite,
or actinolite only in change rooms
provided in accordance with paragraph
{i)(1) of this section.

(ii) The employer shall ensure that no
employee takes contaminated work
clothing out of the change room, except
those employees authorized to do so for
the purpose of laundering, maintenance,
or disposal.

(iii) Contaminated work clothing shall
be placed and stored in closed
containers which prevent dispersion of
the asbestos, tremolite, anthophyllite,
and actinolite outside the container.

(iv) Containers of contaminated
protective devices or work clothing
which are to be taken out of change
rooms or the workplace for cleaning,
maintenance or disposal, shall bear
labels in accordance with paragraph
(31)(2) of this section.

(38) Cleaning and replacement. (i) The
employer shall clean, launder, repair, or
replace protective clothing and
equipment required by this paragraph to
maintain their effectiveness. The
employer shall provide clean protective
clothing and equipment at least weekly
to each affected emplayee.

(ii} The employer shall prohibit the
removal of asbestos, tremolite,
anthophyllite, and actinolite from
protective clothing and equipment by
blowing or shaking.

(iii) Laundering of contaminated
clothing shall be done so as to prevent
the release of airborne fibers of
asbestos, tremolite, anthophyllite,
actinolite, or a combination of these
minerals in excess of the permissible
exposure lirnit prescribed in paragraph
(c) of this section.

(iv) Any employer who gives
contaminated clothing to another person
for laundering shalil inform such person
of the requirement in paragraph
(h)(3)(iii) of this section to effectively
prevent the release of airborne fibers of
asbestos, tremolite, anthophyllite,
actinolite, or a combination of these
minerals in excess of the permissible
exposure limit.

(v} The employer shall inform any
person who launders or cleans
protective clothing or equipment
contaminated with asbestos, tremolite.
anthophyllite. or actinolite, of the
potentially harmful effects of exposure
to asbestos, tremolite, anthophyllite, or
actinolite.

(vi) Contaminated clothing shall be
transported in sealed impermeable bags.
or other closed, impermeable containers,
and labeled in accordance with



paragraph (j) of this seciton.

(i) Hygiene facilities and practices—
(1) Change rooms. (i) The employer shall
provide clean change rooms for
employees who work in areas where
their airborne exposure to asbestos,
tremolite, anthophyllite, actinolite, or a
combination of these minerals is above
the permissible exposure limit.

(ii) The employer shall ensure that
change rooms are in accordance with
§ 1910.141(e) of this part, and are
equipped with two separate lockers or
storage facilities, so separated as to
prevent contamination of the employee’s
street clothes from his protective work
clothing and equipment.

{2) Showers. (i) The employer shall
ensure that employees who work in
areas where their airborne exposure is
above the permissible exposure limit
shower at the end of the work shift.

(ii) The employer shall provide
shower facilities which comply with
§ 1910.141(d)(3) of this part.

(iii) The employer shall ensure that
employees who are required to shower
pursuant to paragraph (i}{2)(i) of this
section do not leave the workplace
wearing any clothing or equipment worn
during the work shift.

(3) Lunchrooms. {i) The employer shall
provide lunchroom facilities for
employees who work in areas where
their airborne exposure is above the
permissible exposure limit.

(ii) The employer shall ensure that
lunchroom facilities have a positive
pressure, filtered air supply, and are
readily accessible to employees.

(iii) The employer shall ensure that
employees who work in areas where
their airborne expasure is above the
permissible exposure limit wash their
hands and faces prior to eating, drinking
or smoking.

{(iv) The employer shall ersure that
employees do not enter lunchroom
facilities with protective work clothing
or equipment unless surface asbestos,
tremolite. anthophyllite, and actinolite
fibers have been removed from the
clothing or equipment by vaccuming or
other method that removes dust without
causing the asbestos. tremolite.
anthophyllite. or actinolite to become
airborne.

(i) Communication of hazards to
employees—(1) Warning signs. (i)
Posting. Warning signs shall be provided
and displayed at each regulated area. In
addition, warning signs shall be posted
at all approaches to regulated areas so
that an employee may read the signs
and take necessary protective steps
before entering the area.

(i) Sign specifications. The warning
signs required by paragraph (j)(1)(i) of
this section shall bear the following
information:

DANGER

ASBESTOS

CANCER AND LUNG DISEASE
HAZARD

AUTHORIZED PERSONNEL ONLY
RESPIRATORS AND PROTECTIVE
CLOTHING

ARE REQUIRED IN THIS AREA

(iii) Where minerals in the regulated
area are only tremolite, anthophyllite or
actinolite, the employer may replace the
term “asbestos” with the appropriate
mineral name,

(2) Warning labels. (i) Labeling.
Warning labels shall be affixed to all
raw materials, mixtures, scrap, waste,
debris, and other products containing
asbestos, tremolite, anthophyillite, or
actinolite fibers, or to their containers.

{ii) Label specifications. The labels
shall comply with the requirements of 29
CFR 1910.1200(f) of OSHA's Hazard
Communication standard, and shall
include the following information:

DANGER

CONTAINS ASBESTOS FIBERS
AVOID CREATING DUST
CANCER AND LUNG DISEASE
HAZARD

(iii) Where minerals to be labeled are
only tremolite, anthophyllite, or
actinolite, the employer may replace the
term “asbestos” with the appropriate
mineral name.

(3) Material safety data sheets.
Employers who are manufacturers or
imperters of asbestos, tremolite,
anthophyllite, or actinolite or asbestos,
tremolite, anthophyllite, or actionlite
products shall comply with the
requirements regarding development of
material safety data sheets as specified
in 29 CFR 1910.1200(g) of OSHA's
Hazard Communication standard,
except as provided by paragraph (j)(4) of
this section.

{4) The provisions for labels required
by paragraph (j)(2) or for material safety
data sheets required by paragraph (j)(3)
do not apply where:

(i) Asbestos. tremolite, anthophyllite,
or actinolite fibers have been modified
by a bonding agent, coating, binder, or
other material provided that the
manufacturer can demonstrate that
during any reasonably foreseeable use.,
handling, storage, disposal, processing,
or transportation. no airborne
concentrations of fibers of asbestos,
tremolite, anthophyllite, actinolite, or a
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combination of these minerals in excess
of the action level will be released or

(ii) Asbestos, tremolite, anthophyllite,
actinolite, or a combination of these
minerals is present in a product in
concentrations less than 0.1%.

(5) Employee information and
training. (i) The employer shall institute
a training program for all employees
who are exposed to airborne
concentrations of asbestos, tremolite.
anthophyllite, actinolite, or a
combination of these minerals at or
above the action level ensure their
participation in the program.

(i) Training shall be provided prior to
or at the time of initial assignment and
at least annually thereafter.

(iii) The training program shall be
conducted in a manner which the
employee is able to understand. The
employer shall ensure that each
employee is informed of the following:

(A) The health effect associated with
asbestos, tremolite, anthophyilite, or
actinolite exposure;

(B) The relationship between smoking
and exposure to asbestos, tremolite,
anthophyllite, and actinolite in
producing lung cancer:

(C) The quantity, location, manner . .
use, release, and storage of asbestos,
tremolite, anthophyllite, or actinolite,
and the specfic nature of operations
which could result in exposure to
asbestos, tremolite, anthophyllite,or
actinolite;

(D) The engineering controls and work
practices associated with the
employee’s job assignment;

(E) The specific procedures
implemented to protect employees from
exposure to asbestos, tremolite,
anthophyllite, or actinolite, such as
appropriate work practices, emergency
and clean-up procedures. and personal
protective equipment to be used:

(F} The purpose, proper use, and
limitations of respirators and protective
clothing:

(G) The purpose and a description of
the medical surveillance program
required by paragraph (1) of this section;

(H) A review of this standard,
including appendices.

(iv) Access to information and
training materials.

(A) The employer shall make a copy
of this standard and its appendices
readily available without cost to all
affected employees.

(B) The employer shall provide. up.
request, all materials relating to the
employee information and training
program to the Assistant Secretary and
the training program to the Assistant



Secretary and the Director.

(k) Housekeeping. (1) All surfaces
shall be maintained as free as
practicable of accumulations of dusts
and waste containing asbestos,
tremolite, anthophyllite, or actinolite.

{2) All spills and sudden releases of
material containing asbestos, tremolite,
anthophyllite, or actinolite shall be
cleaned up as soon as possible.

(3) Surfaces contaminated with
asbestos, tremolite, anthophyllite, or
actinolite may not be cleaned by the use
of compressed air.

{4) Vacuuming. HEPA-filtered
vacuuming equipment shall be used for
vacuuming. The equipment shall be used
and emptied in a manner which
minimizes the reentry of asbestos,
tremolite, anthophyllite, or actinolite
into the workplace.

(5) Shoveling, dry sweeping and dry
clean-up of asbestos, tremolite,
anthophyllite, or actinolite may be used
only where vacuuming and/or wet
cleaning are not feasible.

(6) Waste disposal. Waste, scrap,
debris, bags, containers, equipment, and
clothing contaminated with asbestos,
tremolite, anthophyllite, or actinolite
consigned for disposal, shall be
collected and disposed of in sealed
impermeable bags, or other closed,
impermeable containers.

(1) Medical surveillance—(1)
General.—(i) Employees covered. The
employer shall institute a medical
surveillance program for all employees
who are or will be exposed to airborne
concentrations of fibers of asbestos,
tremolite, anthophyllite, actinolite, or a
combination of these minerals at or
above the action level.

(ii) Examination by a physician. (A)
The employer shall ensure that all
medical examinations and procedures
are performed by or under the
supervision of a licensed physician, and
shall be provided without cost to the
employee and at a reasonable time and
place.

(B) Persons other than licensed
physicians, who administer the
pulmonary function testing required by
this section, shall complete a training
course in spirometry sponsored by an
appropriate academic or professional
institution.

(2) Preplacement examinations. (i)
Before an employee is assigned to an
occupation exposed to airborne
concentrations of asbestos, tremolite,
anthophyllite, or actinolite fibers, a
preplacement medical examination shail
be provided or made available by the
employer.

(ii) Such examination shall include, as
a minimum, a medical and work history:
A complete physical examination of all
systems with emphasis on the
respiratory system, the cardiovascular
system and digestive tract; completion
of the respiratory disease standardized
questionnaire in Appendix D, Part 1; a
chest roentgenogram (posterior-anterior
14x17 inches); pulmonary function tests
to include forced vital capacity (FVC)
and forced expiratory volume at 1
second (FEV, 0); and any additional
tests deemed appropriate by the
examining physician. Interpretation and
classification of chest roentgenograms
shall be conducted in accordance with
Appendix E.

(3) Periodic examinations. (i) Periodic
medical examinations shall be made
available annually.

(ii) The scope of the medical
examination shall be in conformance
with the protocol established in
paragraph (1)(2})(ii), except that the
frequency of chest roentgenograms shall
be conducted in accordance with Table
2, and the abbreviated standardized
questionnaire contained in Appendix D,
Part 2, shall be administered to the
employee.

(4) Termination of employment
examinations. {i) The employer shall
provide, or make available, a
termination of employment medical
examination for any employee who has
been exposed to airborne
concentrations of fibers of asbestos,
tremolite, anthophyllite, actinolite, or a
combination of these minerals at or
above the action level.

(ii) The medical examination shall be
in accordance with the requirements of
the periodic examinations stipulated in
paragraph (1)(3) of this section, and shall
be given within 30 calendar days before
or after the date of termination of
employment.

(5) Recent examinations. No medical
examination is required of any

TABLE 2. —FREQUENCY OF CHEST ROENTGENOGRAMS

Age of empioyee
Years since first exposure
1510 35 35+ to 45 45+
.| Every 5 years ......... Every § years .........| Every 5 years.
I Every 5 years ......... Every 2 years ......... Every 1 year.

171-819 0 -37 -4 QL

3
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employee, if adequate records show that
the employee has been examined in
accordance with any of the preceding
paragraphs [{1}(2)-(1)(4)] within the past
1 year period.

(6) Information provided to the
physician. The employer shall provide
the following information to the
examining physician:

{i} A copy of this standard and
Appendices D and E.

(ii) A description of the affected
employee's duties as they relate to the
employee’s exposure.

(iii) The employee's representative
exposure level or anticipated exposure
level.

{iv) A description of any personal
protective and respiratory equipment
used or to be used.

(v) Information from previous medical
examinations of the affected employee
that is not otherwise available to the
examining physician.

(7} Physician's written opinion. (i) The
employer shall obtain a written signed
opinion from the examining physician.
This written opinion shall contain the
results of the medical examination and
shall include:

{A) The physician's opinion as to
whether the employee has any detected
medical conditions that would place the
employee at an increased risk of
material health impairment from
exposure to asbestos, tremolite,
anthophyllite, or actinolite;

(B) Any recommended limitations on
the employee or upon the use of
personal protective equipment such as
clothing or respirators; and

(C) A statement that the employee has
been informed by the physician of the
results of the medical examination and
of any medical conditions resulting from
asbestos, tremolite, anthophyllire, or
actinolite exposure that require further
explanation or treatment.

(ii) The employer shall instruct the
physician not to reveal in the written
opinion given to the employer specific
findings or diagnoses unrelated to
occupational exposure to asbestos,
tremolite, anthophyllite, or actinolite.

(iii) The employer shall provide a
copy of the physician's written opinion
to the affected employee within 30 days
from its receipt.

(m) Recordkeeping.—{1) Exposure
measurements. (i) The employer shall
keep an accurate record of all
measurements taken to monitor
employee exposure to asbestos,
tremolite, anthophyllite, or actinolite as
prescribed in paragraph (d) of this



section.

(ii) This record shall include at least
the following information:

{A) The date of measurement;

{B) The operation involving exposure
to asbestos, tremolite, anthophyllite, or
actinolite which is being monitored;

(C) Sampling and analytical methods
used and evidence of their accuracy;

{D) Number, duration, and results of
samples taken;

(E) Type of respiratory protective
devices worn, if any; and

(F} Name, social security number and
exposure of the employees whose
exposure are represented.

(iii) The employer shall maintain this
record for at least thirty (30) years, in
accordance with 29 CFR 1910.20.

(2) Objective data for exempted
operations. (i) Where the processing,
use, or handling of products made from
or containing asbestos, tremolite,
anthophyilite, or actinolite is exempted
from other requirements of this section
under paragraph (d)(2)(iii) of this
section, the employer shall establish and
maintain an accurate record of objective
data reasonably relied upon in support
of the exemption.

(ii} The record shall include at least
the following:

{A} The product qualifying for
exemption;

(B) The source of the objective data;
(C) The testing protocol, results of
testing, and/or analysis of the material
for the release of asbestos, tremolite,

anthophyllite, or actinolite;

(D) A description of the operation
exempted and how the data support the
exemption; and

(E) Other data relevant to the
operations, materials, processing, or
employee exposures covered by the
exemption.

(iii) The employer shall maintain this
record for the duration of the employer’s
reliance upon such objective data.
Note.—The employer may utilize the services
of competent organizations such as industry
trade associations and employee associations
to maintain the records required by this
section.

(3) Medical surveillance. {i) The
employer shall establish and maintain
an accurate record for each employee
subject to medical surveillance by
paragraph (1)(1)(i) of this section, in
accordance with 29 CFR 1910.20.

(ii) The record shall include at least
the following information:

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

(B) Physician’s written opinions;

(C) Any employee medical complaints

related to exposure to asbestos,
tremolite, anthophyllite, or actinolite;
and

(D) A copy of the information
provided to the physician as required by
paragraph (1){6) of this section.

{iii) The employer shall ensure that
this record is maintained for the
duration of employment plus thirty (30)
years, in accordance with 29 CFR
1910.20.

(4) Training. The employer shall
maintain all employee training records
for one (1) year beyond the last date of
employment of that employee.

(5) Availability. (i) The employer,
upon written request, shall make all
records required to be maintained by
this section available to the Assistant
Secretary and the Director for
examination and copying.

(ii) The employer, upon request shall
make any exposure records required by
paragraph (m)(1) of this section
available for examination and copying
to affected employees, former
employees, designated representatives
and the Assistant Secretary, in
accordance with 29 CFR 1910.20 (a}-{e)
and (g)-(i}.

(iii}) The employer, upon request, shall
make employee medical records
required by paragraph (m}(2) of this
section available for examination and
copying to the subject employee, to
anyone having the specific written
consent of the subject employee, and the
Assistant Secretary, in accordance with
29 CFR 1910.20.

(8) Transfer of records. (i) The
employer shall comply with the
requirements concerning transfer of
records set forth in 29 CFR 1910.20(h).

(ii) Whenever the employer ceases to
do business and there is no successor
employer to receive and retain the
records for the prescribed period, the
employer shall notify the Director at
least 90 days prior to disposal of records
and, upon request, transmit them to the
Director.

(n) Observation of monitoring—{1)
Employee observation. The employer
shall provide affected employees or
their designated representatives an
opportunity to observe any monitoring
of employee exposure to asbestos,
tremolite, anthophyllite, or actinolite
conducted in accordance with
paragraph (d) of this section.

(2) Observation procedures. When
observation of the monitoring of
employee exposure to asbestos,
tremolite, anthophyllite, or actinolite
requires entry into an area where the
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use of protective clothing or equipi.. ..t
is required, the observer shall be
provided with and be required to use
such clothing and equipment and shall
comply with all other applicable safety
and health procedures.

(o) Dates—(1) Effective date. This
standard shall become effective July 21,
1986. The requirements of the asbestos
standard issued in June 1972 (37 FR
11318), as amended, and published in 29
CFR 1910.1001 (1985) remain in effect
until compliance is achieved with the
parallel provisions of this standard.

(2) Start-up dates. All obligations of
this standard commence on the effective
date except as follows:

(i) Exposure monitoring. Initial
monitoring required by paragraph (d}{2)
of this section shall be completed as
soon as possible but no later than
October 20, 1986.

{ii) Regulated areas. Regulated areas
required to be established by paragraph
(e) of this section as a result of initial
monitoring shall be set up as soon as
possible after the results of that
monitoring are known and not later than
November 17, 1986.

(iii) Respiratory protection.
Respiratory protection required by
paragraph (g) of this section shall be
provided as soon as possible but no
later than the following schedule:

(A) Employees whose 8-hour TWA
exposure exceeds 2 fibers/cc—july 21,
1986.

{B) Employees whose 8-hour TWA
exposure exceeds the PEL but is less
than 2 fibers/cc—November 17, 1986.

(C) Powered air-purifying respirators
provided under paragraph (g)(2){ii}—
January 16, 1987.

(iv) Hygiene and lunchroom facilities.
Construction plans for changerooms,
showers, lavatories, and lunchroem
facilities shall be completed no later
than January 16, 1987; and these
facilities shall be constructed and in use
no later than July 20, 1987. However, if
as part of the compliance plan it is
predicted by an independent
engineering firm that engineering
controls and work practices will reduce
exposures below the permissible
exposure limit by July 20, 1988, for
affected employees, then such facilities
need not be completed until 1 year after
the engineering controls are completed,
if such controls have not in fact
succeeded in reducing exposure to
below the permissible exposure lim..

(v) Employee information and
training. Employee information and
training required by paragraph (j}(5) of



this section shall be provided as soon as
possible but no later than October 20,
1986.

(vi) Medical surveillance. Medical
examinations required by paragraph (1)
of this section shall be provided as soon
as possible but no later than November
17, 1986.

(vii) Compliance program. Written
compliance programs required by
paragraph (f)(2) of this section as a

result of initial monitoring shall be
completed and available for inspection
and copying as soon as possible but no
later than July 20, 1987.

(viii} Methods of compliance. The
engineering and work practice controls
as required by paragraph (f)(1) shall be
implemented as soon as possible but no
later than July 20, 1988.

(p) Appendices. (1) Appendices A, C,
D, and E to this section are incorporated

as part of this section and the contents
of these Appendices are mandatory

(2) Appendices B, F, G and H to this
section are informational and are not
intended to create any additional
obligations not otherwise imposed or to
detract from any existing obligations.

NOTE: The Appendices to 29 CFR 1910.1001 have not be
to the appendices to 29 CFR 1926.58 which are re
identical for both standards. Appendix
omitted as irrelevant to the scope of this

appendices H and | of 29 CFR 1926.58.

en reproduced since they are largely indentical
produced on pages 51 to 73. Appendices A-E are
F of 1910.1001 deals with automotive brake repair, and was
guide. Appendices G and H to 29 CFR 1910.1001 are identical to
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relate to asbestos exposure; the employee’s”
representative ievel of exposure to asbestos,
tremolite, anthophyllite, end actinolite; a
description of any personal protective and
respiratory equipment used; and informatioa
from previous medical examinations of the
affected employes that is not otherwise
available to the physician. Making this
information available to the physician will
aid in the evalustion of the employee’s health
in relation to assigned duties and fitness to
wear personal protective equipment, if

The employer is required to obtain a
written opinion from the examining physician
containing the results of the medical
examination; the physician’s opinion as to
whether the empioyee has any detected
medical conditions that would place the
employee at an increased risk of exposure-
related disease; any recommended
limitations on the employee or on the use of
personal protective equipment: and a
statement that the employee has been
informed by the physician of the resuits of
the medical examination and of any medical
conditions related to asbestos, tremolite,
anthopbyllite, and actinolite exposurs that
require further explanation or treatment. This
written opinion must not reveal specific
findings or diagnoses-unrelated to exposure
1o asbestos. tremolite, anthophyllite, and
actinolite. and & copy of the opinion must be
provided to the affected empiloyee.

PART 1926—{AMENDED]

$. An authority citation is added to
Subpart D of Part 1828, to read as
follows: _

Authority: Secs. 4, 8, 8 Occupational Safety
and Health Act of 1970, 29 U.S.C. 653, 855,
857; Sec. 107, Contract Work Hours and
Safety Standards Act (Construction Safety
Act). 40 U.S.C. 333. and Secretary of Labor's
Orders 12-71 (36 FR 8754), 8-76 (41 FR 25059},
or 9-83 (48 FR 35738}, as applicable. Sections
1928.55({c) and 1926.58 also issued under 29
CFR Part 1811,

8. Paragraph {c} of § 1926.55 is hereby
revised to read s follows:

§ 1926.55 Gases, vapors, fumes, dusts,
and mists.

(c) Paragraphs (a) and (b) of this
section do not apply to the exposure of
employees to airborne asbestos, -
tremolite, anthophyliite, or actinolite
dust. Whenever any employee is
exposed to airborne asbestos, tremolite,
anthophyllite. or actinolite dust, the
requirements of § 1926.58 of this title
shall apply. :

7. A new § 1928.58 is added to Subpart

D to read as follows:

§ 1926.58 Asbestos, tremolite,
anthophyflite, and actinolite.

(a) Scope and application. This
section applies to all construction work
as defined in 290 CFR 1910.12(b),
including but not limited to the
folowingg = - )

{1) Demolition or salvage of structures
where asbestos, tremolite, anthophyllite,
or actinolite is present;

(2) Removal or encapsulation of

_materials containing asbestos, tremolite,

anthophyllite, or actinolite;

(3) Construction, alteration, repair,
maintenance, or renovation of
structures, substrates, or portions
thereof, that contain asbestos, tremolite,
anthophyllite, or actinolite;

(4) Installation of products containing
asbestos, tremolite, anthophyliite, or
actinolite;

(5) Asbestos, tremolite, anthophyllite,
and actinolite spill/emergency cleanup:
and

(6) Transportation, disposal, storage,
or containment of asbestos, tremolite,
anthophyliite, or actinolite or products
containing asbestos, tremolite,
anthophyllite, or actinolite on the site or
location at which construction activities
are performed. .

(b) Definitions. “Action level” means
an airborne concentration of asbestos,
tremolite, anthophyllite, actinolite, or a
combination of these minerals of 0.1
fiber per cubic centimeter (f/cc) of air
calculated as an eight (8)-hour time-
weighted average. ' -

“Asbestos” includes chrysotile,
amosite, crocidolite, tremolite asbestos,
anthophyllite asbestos, actinolite
asbestos, and any of these minerals that
has been chemically treated and/or
altered.

“Assistant Secretary” means the
Assistant Secretary of Labor for
Occupational Safety and Health, U.S.
Department of Labor, or designee

“Authorized person™ means any
person authorized by the employer and
required by work duties to be present in
regulated areas.

“Clean room” means an
uncontaminated room having facilities
for the storage of employees’ street
clothing and uncontaminated materials
and equipment.

“Competent person” means one who
is capable of identifying existing
asbestos, tremolite, anthophyllite, or
actinolite hazards in the workplace and
who has the authority to take prompt
corrective measures to eliminate them,
as specified in 29 CFR 1928.32(f). The
duties of the competent person include
at least the following: establishing the
negative-préssure enclosure, ensuring its
integrity, and controlling entry to and
exit from the enclosure; supervising any
employee exposure monitoring required
by the standard; ensuring that all
employees working within such an
enclosure wear the appropriate personal
protective equipment, are trained in the
use of appropriate methods of exposure
control, and use the hygiene facilities

and decontamination procedures
specified in the standard: and ensuring
that engineering controls in use are in
proper operating condition and are
functioning properiy.

*Decontamination area” means an
enclosed area adjacent and connected
to the regulated area and consisting of
an equipment room. shower area, and
clean room, which is used for the
decontamination of workers. materials,
and equipment contaminated with
asbestos, tremolite, anthophyilite, or
actinolite.

“Demolition” means the wrecking or
taking out of any load-supporting
structural member and any related .
razing, removing, or stripping of
asbestos, tremolite, anthophyllite, or
actinolite products.

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

“Employee exposure™ means that
exposure to airborne asbestos, tremolite,
anthophyllite, actinolite, or &
combination of these minerals, that.-.
would occur if the employee were not
using respiratory protective equipment.

“Equipment room (change room)”
means & contaminated room located- -
within the decontamination erea that is -
supplied with impermeable bags or
containers for the disposal of
contaminated protective clothing and
equipment.

“Fiber” means a particulate form of
asbestos, tremolite, anthophyllite, or
actinolite, 5 micrometers or longer, with
a length-to-diameter ratio of at least 3 to
1. :

“High-efficiency particulate air
(HEPA) filter"” means a filter capable of
trapping and retaining at least 99.97
percent of all monodispersed particles of

- 0.3 micrometers in diameter or larger.

“Regulated area” means an area
established by the employer to
demarcate areas where airborne
concentrations of asbestos, tremolite,
anthophyllite, actinalite, or a
combination of these minerals exceed ar-
can reasonably be expected to exceed
the permissible exposure limit. The
regulated area may take the form of (1) a:
temporary enclosure, as required by
paragraph (e)(6) of this section. or (2) an-.
area demarcated in any manner that
minimizes the number of employees
exposed to asbestos, tremolite,
anthophyllite, or actinolite.

“Removal” means the taking out or -
stripping of asbestos, tremolite,
anthophyllite, or actinolite or materials
containing asbestos, termalite,
anthophyllite, or actinolite.
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“Renovation” means the modifying of
any existing structure, or portion
thereof, where exposure te airborne
asbestos, tremotite, anthophyilite,
actinolite may result.

“Repair” means overhaufing,
rebuilding, reconsiructing. or
reconditioning of structures or
substrates where asbestos, tremolite,
anthophyllite,or actinolite is present.

“Tremofite, anthophyllite and
actinolite™ means the non-asbestos form
of these miinerals, and any of these
minerals that have been chemically
treated and/or altered.

{c} Permissible exposure limit (PEL).
The employer shail ensure that no
employee is exposed to an airborne
concentration of asbestos, tremolite,
anthophyllite, actinolite, or a
combination of these minerals in excess
of 0.2 fiber per cubic centimeter of air as
an eight (8) hour time-weighted average
(TWA), as determined by the method
prescribed in Appendix A of this
section, or by an equivalent method.

{d} Communication among employers.
On multi-employer worksites, an
employer performing asbestos, tremofite,
antheplryilite. or actinolite work
requiring the estabiishreent of a
regulated area shal inform other
employers on the site of the nature of
the employer’'s work with asbestos,
tremolite, anthophyilite, or actinolite
and of the existence of and requirements
pertaining to regulated areas.

{e) Regulated areus—{1) General. The
employer shall establish a regulated
area in work areas where airborne
concentrations of asbestos, tremolite,
anthophyllite, actinolite, or a
combination of these minerals exceed or
can reasonably be expected to exceed
the permissible exposure limit
prescribed in paragraph (c) of this
section.

{2) Demarcation. The regulated area
shall be demarcated in any manner that
minimizes the number of persons within
the area and protects persons outside
the area from exposure to airborne
concentrations of asbestos, tremolite,
anthophyHite, actinolite, ora
combination of these minerals in excess
of the permissible exposure limit.

{3) Access. Access to regulated areas
shail be limited to authorized persons or
to persons authorized by the Act or
reguiations issued pursuant thereto.

{4) Respirators. All persons entering a
regulated area shall be supplied with a
respirator, selected in accordance with
paragraph (h}(2) of this section.

(5) Prohibited activities. The employer
shall ensure that employees do not eat,
drink, smoke, chew tobacco or gum, or
apply cosmetics in the regulated area.

(6) Requirements for asbestos
removel, demolitien, and renovation
operations. (i) Wherever feasible, the
employer shall establish negative-
pressure enclosures before commencing
removal, demolition, and rencvation
operations.

(i) The employer shall designate a
competent person to perform or
supervise the following duties:

(A) Set up the enclosure;

(B} Ensure the integrity of the
enclosure;

{C) Control entry to and exit from the
enclosure;

{D) Supervise all empioyee exposure
monitoring required by this section;

(E) Ensure that employees working
within the enclesure wear protective
clothing and respirators as required by -
paaagraphs {i) and (h) of this section
and;

{F) Ensure that employees are trained
in the use of enginsering controla, work
practices, and personal protective
equipment;

(G) Easure tha: emiployees use the
hygiene facilities and observe the
decontamination procedures specified in
paragraph {j) of this section; and

(H} Ensure that engineering coatrols
are functioning properly.

(iii) In addition i0 the qualifications
specified in paragraph (b} of this
section, the competent person shall be
trained in all aspects of asbestos,
tremolite, anthophyllite, or actinolite
abatement, the contents of this
standard, the identification of asbestos,
tremolite, anthophyllite, or actinolite
and their removal procedures, and other
practices for reducing the hazard Such
training shall be obtained in a
comprehensive course, such as a course
conducted by an EPA Asbestos Training
Center, or an equivalent course.

{iv) Exception: For small-scale, short-
duration operations, such as pipe repair,
valve replacement, installing electrical
conduils, installing or removing drywali,
roofing, and other general building
maintenance or renovation, the
employer is not required to comply with
the requiretnents of paragraph (e)(8) of
this section.

(f) Exposure monitoring—(1) General.
(i) Each employer who has a workplace
or work operation covered by this
standard shall perform monitoring to
determine accurately the airborne
concentrations of asbestos, tremolite,
anthophyllite, actinolite or a
combination of these minerals to which
employees may be exposed.

(ii) Determinations of employee
exposure shall be made from breathing
zone air samples that are representative
of the 8-hoer TWA of each employee.

(iii) Representative 8-hour TWA
employee exposure shal' be determined
on the basis of one or more samples
representing full-shift exposure for
employees in each work area.

(2) Initfal monitoring. (i) Each
employer who has a workplace or work
operation covered by this standard,
except as provided for in paragraphs
{)(2)(ii} and (H{2)(iii} of this section,
shall perform initial monitoring at the
initiation of each asbestos, tremolite,
anthophyllite, actinolite job to
accurately determine the airborne
concentrations of asbestos, tremolite,
anthophyllite, or actinolite to which
employees may he exposed.

(ii) The employer may demonstrate
that employee exposures are below the
action level by means of objective data
demonstrating that the product or
material conteining asbestos, tremolite,
anthophyllite, actinolite, or a
combination of these minerals cannot
release airborne fibers in concentrations
exceeding the action level under those
work conditions having the greatest
potential for releasing asbestos, .
tremolits, anthopbyilite, ar actinolite

(i) Where the employer has
monitored each asbestos, tremolite,
anthophyllite, or actinolite job, and the
data were obtained during work
operations conducted under workplace
conditions closely resembling the
processes, type of material, contrel
methods, work practices, and
environmental conditions used and
prevailing in the employer's current
operations, the employer may rely on
such earlier monitoring results to satisfy
the requirements of paragraph (f)(2)(i)
this section. -

(3) Periodic mornituring within
regulated areas. The employer shall
conduct daily monitoring that is
representative of the exposure of each
employee who is assigned to work
within a regulated area. Exceptian:
When all employees within a regulated
area are equipped with supplied-air
respirators operated in the positive-
pressure mode, the employer may
dispense with the daily monitoring
required by this paragraph.

(4) Termination.of monitoring. If the
periodic monitoring required by
paragraph (f)(3} of this section reveals
that employee exposures, as indicated
by statistically reliable measurements,
are below the action level, the employer
may discontinue monitoring for those
employees whose exposures are
represented by such monitoring. -

(5) Method of monitoring. (i) All
samples taken to satisfy the monitoring
requirements of paragraph (f) of this
section shall be personal samples
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collected following the porocedures
specified in Appendix A.

(ii) All samples taken to satisfy the

- monitoring requirements of paragraph (f)

of this section shall be evaluated using
the OSHA Reference Method (ORM)
specified in Appendix A, or an
equivalent counting method.

(iii) If an equivalent method to the
ORM is used, the employer shall ensure
that the method meets the following
criteria:

{A) Replicate exposure data used to
establish equivalency are collected in
side-by-side field and laboratory
comparisons;

(B) The comparison indicates that 90
percent of the samples collected in the
range 0.5 to 2.0 times the permissible
limit have an accuracy range of plus or
minus 25 percent of the ORM results
with a 95 percent confidence level as
demonstrated by a statistically valid
protocol; and

(C} The equivalent method is
documented and the results of the
comparison testing are maintained.

(iv) To satisfy the monitoring _
requirements of paragraph (f), employers
shall rely on the resuits of monitoring
analysis performed by laboratories that
have instituted quality assurance
programs that include the elements
prescribed in Appendix Ar

(8) Employee notification of
monitoring results. (i) The employer
shall notify affected employees of the
monitoring results that represent that
employee’s exposure as soon as possible
following receipt of monitoring results.

(ii) The employer shall notify affected
employees of the results of monitoring
representing the employee's exposure in
writing either individually or by posting
at a centrally located place that is
accessible to affected employees.

(7) Observation of monitoring. (i) The
employer shall provide affected .
employees or their designated
representatives an opportunity to:
observe any monitoring of employee -
exposure to asbestos, tremolite,
anthophyllite, or actinolite conducted in
accordance with this section.

(ii) When observation of the
monitoring of employee exposure to
asbestos, tremolite, anthophyllite, or
actinolite requires entry into an area
where the use of protective clothing or
equipment is required, the observer shall
be provided with and be required to use
such clothing and equipment and shall
comply with all other applicable safety
and health procedures.

{8) Methods of compliance.—{1)
EBngineering controls and work
practices. (i) The employer shall use one
or any combination of the following
control methods to achieve compliance

with the permissible exposure limit
prescribed by paragraph (c) of this
section:

(A) Local exhaust ventilation
equipped with HEPA filter dust
collection systems;

(B) General ventilation systems;

{C) Vacuum cleaners equipped with
HEPA filters;

(D} Enclosure or isolation of processes
producing asbestos, tremolite,
anthophyllite, or actinolite dust;

(E) Use of wet methods, wetting
agents, or removal encapsulants to
control employee exposures during
asbestos, tremolite, anthophyllite, or
actinolite handling, mixing, removal,
cutting, application, and cleanup;

(F) Prompt disposal of wastes
contaminated with asbestos, tremolite,
anthophyllite, or actinolite in leak-tight
containers; or

(G) Use of work practices or other
engineering controls that the Assistant
Secretary can show to be feasible.

(ii) Wherever the feasible engineering
and work practice controls described
above are not sufficient to reduce .
employee exposure to or below the limit
prescribed in paragraph (c), the
employer shall use them to reduce .
employee exposure to the lowest levels
attainable by these controls and shall
supplement them by the use of
respiratory protection that complies
with the requirements of paragraph (h)’
of this section.

(2) Prohibitions. (i) High-speed
abrasive disc saws that are not
equipped with appropriate engineering
controls shall not be used for work
related to asbestos, tremolite,
anthophyllite, or actinolite.

(if) Compressed air shall not be used
to remove asbestos, tremolite,
anthophyllite, or actinolite or materials
containing asbestos, tremolite,
anthophyllite, or actinolite unless the
compressed air is used in conjunction
with an enclosed ventilation system
designed to capture the dust cloud -
created by the compressed air.

(iii) Materials containing asbestos,
tremolite, anthophyllite, or actinolite
shall nat be applied by spray methods.

(3) Employee rotation. The employer
shall not use employee rotation as a
means of compliance with the exposure
limit prescribed in paragraph (c) of this
section. . :

(h) Respiratory protection.—(1)
General. The employer shall provide
respirators, and ensure that they are
used, where required by this section.
Respirators shall be used in the
following circumstances:

(i) During the interval necessary to
install or implement feasible engineering
and work practice controls;

\‘

(ii} In work operations such as
maintenance and repair activities, op
other activities for which engineering
and work practice controls are not
feasible;

(iii) In work situations where feasibjq
engineering and work practice controlg
are not yet sufficient to reduce eXpPosury
to or below the exposure limit; and

(iv) In emergencies.

(2) Respirator selection. (i) Where
respirators are used, the employer shaj}
select and provide, at no cost to the
employee, the appropriate respirator as
specified in Table D4, and shall ensure
that the employee uses the respirator
provided.

- (ii) The employer shall select
respirators from among those jointly
approved as being acceptable for
protection by the Mine Safety and
Health Administration (MSHA) and the
National Institute for Occupational
Safety and Health (NIOSH) under the

~ provisions of 30 CFR Part 11.

(iii) The employer shall provide a -
powered, air-purifying respirator in ley
of any negative-pressure respiratos
specified in Table D—4 whenever;

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

(B) This respirator will provide
adequate protection to the employee.

TABLE D-4.~RESPIRATORY PROTECTION FOR
ASBESTOS, TREMOUTE, ANTHOPHYLLTE,
AND ACTINOUITE FIBERS

Not in excess of 2 1/cc

(10 X PEL). 10r equipped with fagh-efficien-
cy fiters.
Not in excese of 10 1/cc. 1. Full tacepiace sir-puntying res
{50 X PEL). prator equipped with high-of
oency fters.

Not in excess of 20 f/cc 1. Any powered av puntying ree-
(100 X PEL). i

Not in excess of 200 1/
oe (1000 X PEL).

Greater than 200 f/ce
{> 1,000 X PEL) or

unknown demand mode equpped wilh
concentration. o audiary POWVe TSRS
ranm.
NoTeE: 8. ] for egher envronmentsl
b A hgh-efficiency Mb"ﬁm‘:"m.““--“
99.97 percent efficient pericies of
; in diameter or larger.

{3) Respirator program. (i} Where
respiratory protection is used, the
employer shall institute a respirator
program in accordance with 29 CFR
1910.134(b), (d), (e). and (f).

(ii) The employer shall permit each
employee who uses a filter respirator o
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change the filter elements whenever an
increase in breathing resistance is
detected and shell maintain an adequate
supply of filter elements for this

purpose.

(iii) Employees who wear respirators
shall be permitted to leave work areas
to wash their faces and respirator
facepieces whenever necessary to
prevent skin irritation associated with
respirator use.

(iv) No employee shall be assigned to
tasks requiring the use of respirators if,
based on his or her most recent
examination, an examining physician
determines that the employee will be
unable to function normally wearing a
respirator, or that the safety or heaith of
the employee ar of other employees will
be impaired by the use of a respirator.
Such employee shall be assigned to
another job or given the opportunity to
transfer to a different position the duties
of which he or she is able to perform
with the same employer, in the same
geographical area, and with the same
seniority, status, and rate of pay he or
she had just prior to such transfer, if
such a diiferent position is available.

(4) Respirator fit testing. (i} The
employer shall ensure that the respirator
issued to the employee exhibits the least
possible facepiece leskage and that the
respirator is fitted properly.

(ii) Employers shall perform either
quantitative or qualitative face fit tests
at the time of initial fitting and at least
every 6 months thereafter for each
employee wearing a negative-pressure
respirator. The qualitative fit tests may
be used only for testing the fit of half-
mask respirators where they are
permited to be worn, and shall be
conducted in accordance with Appendix
C. The tests shall be used to select
facepieces that provide the required
protection as prescribed in Table 1.

(i) Prosective clothing—(1) General.
The employer shall provide and require
the use of protective clothing, such as
coveralls or similar whole-body
clothing, head coverings, gloves, and
foot coverings for any yee
exposed to airbarne concentrations of
asbestos, tremolite, anthophyllite,
actinolite or a combination of these
minerals that exceed the permissible
exposure limit prescribed in paragraph
(c) of this section.

{2) Laundering. {f) The employer shall
ensure that laundering of contaminated
clothing is done so as to prevent the
release of airborne asbestos, tremolite,
-anthophyllite, actinolite, or a
combination of these minerals in excess
of the exposure limit prescribed in
paragraph (c) of this section. =

(4) Any employer who gives
contaminated clothing to another person

for laundering shall inform such person
of the requirement in paragraph (i)(2)(i)
of this section to effectively prevent the
release of airborneé asbestos, tremolite,
anthophyllite, actinolite, or a
combination of these minerals in excess
of the exposure limit prescribed in
paragraph (c) of this section.

{3} Contaminated clothing.
Contaminated clothing shall be
transported in sealed impermeable bags,
or other closed, impermeable containers,
and be labeled in accordance with
paragraph (k) of this section.

(4) Protective clothing for removal,
demolition, and renovation operations.
{i) The competent person shal}
periodically examine worksuits worn by
employees for rips or tears that may
occur during performance of work.

(ii) When rips or tears are detected’
while an employee is working within a -
negative-pressure enclosure, rips and
tears shall be immediately mended, or
the worksuit shall be immediately
replaced.

(i) Hygiene facilities and practices—
(1) General. (i) The employer shall
provide clean change areas for
employees required to work in regilated
areas or required by paragraph (i)(1) of
this section to wear protective clothing.
Exception: In liea of the change area
requirement specified in paragraph
(§}(1)(i), the employer may permit
employees engaged in small scale, short
duration operations, as described in
paragraph {e)(6) of this section, to clean
their protective clothing with a portable
HEPA-equipped vacuum before such
employees leave the area where
maintenance was performed.

(ii) The employer shall ensure that
change areas are equipped with
separate storage facilities for protective
clothing and street clothing, in
accordance with section 1910.141(e).

{iii) Whenever food or beverages are
consumed at the worksite and
employees are exposed to airborne
concentrations of asbestos, tremolite,
anthophyllite, actinolite, or a
combination of these minerals in excess
of the permissible exposure limit, the
employer shall provide lunch areas in
which the airborne concentrations of
asbestos, tremolite, anthophyllite,
actinolite, or a combination of these
minerals are below the action level.

(2) Requirements for removal,
demolition, and renovatfon operations—

- (i) Decontamination area. Except for

small scale, short duration operations,
as described in paragraph (e)(8) of this
section, the employer shall establish a
decontamination area that is adjacent
and connected to the regulated area for
the decontamination of employees
contaminated with asbestos, tremolite,

anthophyllite, or actinolite. The
decontamination area shall consist of an
equipment room, shower area, and clean
room in series. The employer shall
ensure that employees enter and exit the
regulated area through the
decontamination area.

(ii) Clean room. The clean room shall
be equipped with a locker or
appropriate storage container for each
employee’s use.

(iii) Shower area. Where feasible,
shower facilities shall be provided
which comply with 29 CFR
1910.141(d)(3). The showers shall be
contiguous both to the equipment room
and the clean change room, unless the
employer can demonstrate that this
location is not feasible. Where the
employer can demonstrate that it is not
feasible to locate the shower between
the equipment room and the clean
change room, the employer shall ensure
that employees:

(A) Remove asbestos, tremolite,
anthophyllite, or actinolite
contamination from their worksuits
using a HEPA vacuum before proceeding
to a shower that is not contiguous to the
work area; or

(B) Remove their contaminated
worksuits, don clean worksuits, and
proceed to a shower that is not
contiguous to the work area.

(iv) Equipment room. The equipment
room shall be supplied with
impermeable, labeled bags and
containers for the containment and
disposal of contaminated protective
clothing and equipment.

(v) Decontamination area entry
procedures. (A) the employer shall
ensure that employees:

{1) Enter the decontamination area
through the clean room;

(2) Remove and deposit street clothing
wi:ihin a locker provided for their use;
an

{3) Put on protective clothing and
respiratory protection before leaving the
clean room.

(B} Before entering the enclosure, the
employer shall ensure that employees
pass through the equipment room.

(vi) Decontamination area exit
procedures. (A) Before leaving the
regulated area, the employer shall
ensure that employees remove all gross
contamination and debris from their

protective clothing.
(B) The employer shall ensure that

_ employees remove their protective

clothing in the equipment room and
deposit the clothing in labeled
impermeable bags or containers.

(C} The employer shall ensure that
employees do not remove their
respirators in the equipment room.
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(D) The employer shall ensure that (v) Labels shall contain a warning respirators as required by 29 CFR
employees shower prior to entering the statement against breathing airborne 1910.134;

clean room.

(E) The employer shall ensure that,
after showering, employees enter the’
clean room before changing into street
clothes.

_ (k) Communication of hazards to
employees—(1) Signs. (i) Warning signs
that demarcate the regulated area shall
be provided and displayed at each
location where airborne concentrations
of asbestos, tremolite, anthophyllite,
actinolite, or a combination of these
minerals may be in excess of the
exposure limit prescribed in paragraph
{c} of this section. Signs shall be posted
at such a distance from such a location
that an employee may read the signs
and take necessary protective steps
before entering the area marked by the

signs. - .
{ii) The warning signs required by
paragraph (k)(1)(i) of this section shall

bear the following information:
DANGER

ASBESTOS

* '©ANCER AND LIN(: DISRASE

- HAZARD

AUTHORIZED PERSONNEL ONLY

RESPIRATORS AND PROTECTIVE
CLOTHING ARE REQUIRFT) IN THIS
AREA

(iii) Where minerals in the regulated
area are only tremolite, anthophyllite or
actinolite, the employer may replace the
term “asbestos” with the appropriate
mineral name.

(2) Labels. (i) Labels shall be affixed
to all products containing asbestos,
tremolite, anthophyllite, or actinolite
and to all containers containing such
products, including waste containers.
Where feasible, installed asbestos,
tremolite, anthophyllite, or actinolite
products shall contain a visible label.

(i) Labels shall be printed in large,
bold letters on a contrasting
background.

(iii) Labels shall be used in
accordance with the requirements of 29
CFR 1910.1200{f} of OSHA's Hazard
Communication standard, and shall
contain the folowing information:

DANGER-
CONTAINS ASBESTOS FIBERS
AVOID CREATING DUST

CANCER AND LUNG DISEASE
HAZARD

(iv) Where minerals to be labeled are
only tremolite, anthophyllite and
actinolite, the employer may replace the
term “asbestos” with the appropriate
mineral name..

asbestos, tremolite, anthophyllite, or
actinolite fibers. :

(vi) The provisions for labels required
by paragraphs (k)(2}(i}-(k}(2)(iv) do not
apply where:

(A) asbestos, tremolite, anthophyllite,
or actinolite fibers have been modified
by a bonding agent, coating, binder, or
other material, provided that the
manufacturer can demonstrate that,
during any reascnably foreseeable use,
handling, storage, disposal, processing,
or transportation, no airborne
concentrations of asbestos, tremolite,
anthophyillite, actinolite, or a
combination of these mineral fibers in
excess of the action level will be
released, or

(B) asbestos, tremolite, anthophyllite,
actinolite, or a combination of these
minerals is present in a product in
concentrations less than 0.1 percent by
weight.

" {3) Employee information and
training. (i) The employer shall institute
a training program for all employees .-
exposed to airborne concentrations of

- asbestos, tremolite, anthophyllite, .

actinolite, or a combination of these
minerals in excess of the action level
and shall ensure their participation in
the program.

(ii) Training shall be provided prior to
or at the time of initial assignment,
unless the employee has received
equivalent training within the previous
12 months, and at least annually
thereafter. :

{iii) The training program shall be
conducted in a manner that the
employee is able to understand. The
employer shall ensure that each such
employes is informed of the following:

(A) Methods of recognizing asbestos,
tremolite, anthophyllite, and actinolite;

{B) The health effects associated with
asbestos, tremolite, anthophyllite, or
actinolite exposure;

(C) The relationship between smoking
and asbestos, tremolite, anthophyllite,
and actinolite in producing lung cancer;

(D) The nature of operations that
could result in exposure to asbestos,
tremolite, anthophyllite, and actinolite,
the importance of necessary protective
controls to minimize exposure including,
as applicable, engineering.controls...
work practices, respirators,
housekeeping procedures, hygiene
facilities, protective clothing,
decontamination procedures, emergency
procedures, and waste disposal
procedures, and any necessary
instruction in the use of these controls
and procedures;

(E) The purpose, proper use, fitting
instructions, and limitations of

(F) The appropriate work practices fop
performing the asbestos, tremolite,
anthophyllite, or actinolite job; and

(G) Medical surveillance program
requirements.

{H) A review of this standard,
including appendices.

{4) Access to training materials. (i)
The employer shall make readily
available to al] affected employees
without cost all written materials
relating to the employee training
program, including a copy of this
regulation.

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

(1) Housekeeping—{1) Vacuuming.
Where vacuuming methods are selected,
HEPA filtered vacuuming equipment
must be used. The equipment shall be
used and emptied in a manner that
minimizes the reentry of asbestos,
tremolite, anthophyllite, or actinolite:
into the workpiace.

(2) Waste disposal. Asbestos waste,
scrap, debris, bags, containers,
equipment, and contaminated clothing
consigned for disposal shall be collected
and disposed of in sealed, labeled,
impermeable bags or other closed,
labeled, impermeable containers.

{m) Medical surveillance—1)
General—{1) Employees covered. The
employer shall institute a medical
surveillance program for all employees
engaged in work involving levels of
asbestos, tremolite, anthophyllite,
actinolite or a-.combination of these
minerals, at or above the action level for
30 or more days per year, or who are
required by this section to wear
negative pressure respirators.

(i} Examination by a physician. (A)
The employer shall ensure that all
medical examinations and procedures
are performed by or under the
supervision of a licensed physician, and
are provided at no cost to the employee
and at a reasonable time and place.

(B) Persons other than such licensed
physicians who administer the
pulmonary function testing required by
this section shall complete a training
course in spirometry sponsored by an
appropriate academic or professional
institution.

(2) Medical examinations and
consultations—{i) Frequency. The
employer shall make available medical
examinations and consultations to each
employee covered under paragraph
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{m){1)(i} of this section on the following
schedules:

(A) Prior to assignment of the
employee to an area where negative-
pressure respirators are worn:

(B} When the employee is assigned to
an area where exposure to asbestos,
tremolite, anthophyllite. actinolite, or a
combination of these minerals may be at
or above the action level for 30 or more
days per year. a medical examination
must be given within 10 working days
following the thirtieth day of exposure:

{C) And at least annually thereafter.

(D) If the examining physician
determines that any of the examinations
should be provided more frequently than
specified, the employer shall provide
such examinations to affected
employees at the frequencies specified
by the physician.

(E) Exception: No medical
examination is required of any
employee if adequate records show that
the employee has been examined in
accordance with this paragraph within
the past 1-year period.

(ii) Content. Medical examinations
made available pursuant to paragraphs
(m)}2){(i)(A)-{m)(2){i}{C) of this section -
shall include:

(A) A medical and work history with
special emphasis directed to the
pulmonary, cardiovascular, and
gastrointestinal systems.

.(B} On initial examination, the
standardized questionnaire contained in
Appendix D, Part 1, and. on annual
examination, the abbreviated
standardized questionnaire contained in
Appendix D, Part 2.

(C} A physical examination directed
to the pulmonary and gastrointestinal
systems. including a chest
roentgenogram to be administered at the
discretion of the physician, and
pulmonary function tests of forced vital
capacity (FVC) and forced expiratory
volume at one second (FEV,).
Interpretation and classification of chest
roentgenograms shalil be conducted in
accordance with Appendix E.

(D) Any other examinations or tests
deemed necessary by the examining
physician.

{3) Information provided to the
physician. The employer shall provide
the following information to the
examining physician:

{i) A copy of this standard and
Appendices D, E, and I:

{ii) A description of the affected
employee’s duties as they relate to the
employee's exposure;

(iii) The employee’s representative
exposure level or anticipated exposure
level:

(iv) A description of any personal
protective and respiratory equipment
used or to be used: and

(v} Information from previous medical
examinations of the affected employee
that is not otherwise available to the
examining physician.

(4) Physician’s written opinion. (i) The
employer shall obtain a written opinion
from the examining physician. This
written opinion shall contain the results
of the medical examination and shall
include:

{A) The physician's opinion as to
whether the employee has any detected
medical conditions that would place the
employee at an increased risk of
material health impairment from
exposure to asbestos, tremolite,
anthophyllite, or actinolite;

{B) Any recommended limitations on
the employee or on the use of personal
protective equipment such as
respirators; and

(C) A statement that the employee has
been informed by the physician of the
results of the medical examination and
of any medical conditions that may
result from asbestos, tremolite,
anthophyllite, or actinolite exposure.

(ii) The employer shall instruct the
physician not to reveal in the written
opinion given to the employer specific
findings or diagnoses unrelated to
occupational exposure to asbestos.
tremolite, anthophyllite, or actinolite.

(iii) The employer shall provide a
copy of the physician's written opinion
to the affected employee within 30 days
from its receipt.

(n) Recordkeeping—(1) Objective data
for exempted operations. (i) Where the
employer has relied on objective data
that demonstrate that products made
from or containing asbestos. tremolite.
anthophyllite, or actinolite are not
capable of releasing fibers of asbestos,
tremolite, anthophyllite, or actinolite or
a combination of these minerals, in
concentrations at or above the action
level under the expected conditions of
processing, use. or handling to exempt
such operations from the initial
monitoring requirements under
paragraph (f}(2) of this section, the
employer shall establish and maintain
an accurate record of objective data
reasonably relied upon in support of the
exemption.

(ii) The record shall include at least
the following information:

(A) The product qualifying for
exemption;

(B) The source of the objective data;
(C) The testing protocol. results of

"testing, and/or analysis of the material

for the release of asbestos, tremolite,
anthophyllite. or actinolite;

(D) A description of the operation
exempted and how the data suppo-t the
exemption; and '

(E) Other data relevant to the
operations, materials, processing, or
employee exposures covered by the
exemption.

(iii) The employer shall maintain this
record for the duration of the employer’s
reliance upon such objective data.

(2) Exposure measurements. (i} The
employer shall keep an accurate record
of all measurements taken to monitor
employee exposure to asbestos,
tremolite, anthophyllite, or actinolite as
prescribed in paragraph (f} of this
section.

Note: The employer may utilize

the services of competent organizations
such as industry trade associations and
employee associations to maintain the
records required by this section.

(ii) This record shall include at least
the following information:

(A) The date of measurement;

(B) The operation involving exposure
to asbestos, tremolite, anthophyllite, or
actinolite that is being monitored;

(C) Sampling and analytical methods
used and evidence of their accuracy;

(D) Number, duration, and results of
samples taken;

(E) Type of prolective devices worn, if
any: and

(F) Name. social security number, ar
exposure of the employees whose
exposures are represented.

(iii) The employer shall maintain this
record for at least thirty (30) years. in
accordance with 29 CFR 1910.20.

(3) Medical surveillance. {i) The
employer shall establish and maintain
an accurate record for each employee
subject to medical surveillance by
paragraph (m) of this section, in
accordance with 29 CFR 1910.20.

(ii) The record shall include at least
the following information:

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

{B) A copy of the employee’s medical
examination results, including the
medical history. questionnaire .
responses, results of any tests, and
physician's recommendations.

(CY Physician’s written opinions;

(D) Any emplovee medical complaints .
related to exposure to asbestos,
tremolite. anthophyllite. or actinolite:
and :

(E) A copy of the information
provided to the physician as required by
paragraph (m) of this sectioa.

(iii) The employer shall ensure that
this record is maintained for the
duration of employment plus thirty (3¢
years, in accordance with 29 CFR
1910.20.



22762

Federal Register / Vol. 51 No. 118 / Friday, June 20, 1986 / Rules and Regulations

(4) Training records. The employer
shall maintain all employee training
records for one 1 year beyond the last
date of employment by that employer.

(5) Availability. (i) The employer;
upon written request, shall make ali
records required to be maintained by
this section available to the Assistant
Secretary and the Director for
examination and copying.

(ii) The employer. upon request, shall
make any exposure records required by
paragraphs (f) and {n} of this section
available for examination and copying
to affected employees. former
employees, designated representatives,
and the Assistant Secretary, in
accordance with 29 CFR 1910.20{a}-{e}
and (g)ti).

(iii) The employer, upon request. shall
make employee medical records
required by paragraphs (m) and (n] of
this section available for examination
and copying to the subject employee,
anyone having the specific written
consent of the subject employee. and the
Assistant Secretary, in accordance with
29 CFR 1910.20.

(8) Fransfer of records. (i} The
employer shall comply with the
requirements concerning transfer of
records set forth in 29 CFR 1910.20 (b).

(ii) Whenever the employer ceases to
do business and there is no successor
employer to receive and retain the
records for the prescribed period, the
employer shall notify the Director at
least 90 days prior to disposal and, upon
request, transmit them to the Director.

(0) Dates—{1} Effective date. This
section shall become effective {insert
date 30 days from publication in the
Federal Register]. The requirements of
the asbestos standard issued in June
1972 (37 FR 11318}, as amended. and
published in 29 CFR 1910.1001 (1985]
remain in effect until compliance is
achieved with the parallel provisions of
this standard. ’

(2) Start-up dates. (i) The
requirements of paragraphs (c] through
{n) of this section. including the
engineering controls specified in
paragraph (g)(1) of this section, shall be
complied with by [insert date 210 days
from publication in the Federal
Register}. ]

{p) Appendices. (1) Appendices A, C.
D. and E to this section are incorporated
as part of this section and the contents
of these appendices are mandatory.

{2) Appendices B, F, G. H, and I to this
section are informational and are not
intended to create any additional
obligations not otherwise imposed or to
detract from any existing obligatiens.

Appendix A to §1926.58—OSHA Refsrence
Method—Mandatory

This mandatory appendix specifies the
procedure for analyzing air samples for
ashestos, tremolite, anthaphyllite, and
actinolite and specifies quality control
procedures that must be implemented by
laboratories performing the analysis. The
sampling and analytical methods described
below represent the elements of the available
monitoring methods {such as the NIOSH 7400
method) which OSHA considers to be
essential to achieve adequate employee
exposure monitoring while allowing
employers to use methods that are already
established within their orgenizations. All
employers who are required to conduct air
monitoring under paragraph (f] of the
standard are required to utilize analytical
laboratories that use this procedure. or an
equivalent method, for collecting and
analyzing samples.

Sampling and .4nalyt1‘cbl Procedure

1. The sampling medium for air samples
shall be mixed cellulose ester filter
memabranes. These shall be designated by the
manufacturer as suitable for asbestos,
tremolite, anthophyllite, and actinolite
counting. See betow for rejection of blarnks.

2. The preferred collection device shaR be
the 25-mm dmmeter cassette with an open-
faced 50-mmx extension cowl. The 37-mm
cassetie may be used if necessery but only if
written justification for the need to use the
37-mm filter cassette accompanies the sample
results in the employee’s exposure monitoring
record.

3. An air flow rate between 0.5 liter/min
and 2.5 kters/min shall be selected for the
25/mm cassette. If the 37-mm cassette is
used. an air flow rate between 1 liter/min
ane 2.5 liters/min shall be selected.

4. Where possible, a sufficient air volume
for each air sample shall be collected to yield
between 100 and 1.300 fibers per square
millimeter on the membrane filter. If a filter
darkens in appearance or if loose dust is seen
on the filter, a second sample shall be
started.

5. Ship the samples in a rigid container
with sufficient packing material to prevent
dislodging the collected fibers. Packing
material that has a high electrostatic charge
on its swface {e.g. expanded polystyrene}
cannot be ved because such material can
cause loss of fibers to the sides of the
cassette.

8. Calibrate each personal sampling pump
before and after use with a representative
filter cassette installed between the pump
and the calibration devices.

7. Personal samples shall be taken in the
“breathing zone” of the employee (i.e.
attachedo or near the collar or lapel near
the worker's face}.

8. Fiber counts shall be made by positive
phase contrast using a microscope with an 8
to 10 X eyepiece and a 40 to 45 X objective
for a total magnification of approximately 400
X and a numerical aperture of 0.85 to 0.75.
The microscope shall also be fitted with a
green or blue filter.

9. The microscope shall be fitted with a
Walton»Baidle" eyepiece graticule calibrated

for a field diameter of 100 micrameters ( + /
—2 micrometers).

10. The phase-shift detection limit of the
microscope shall be about 3 degrees
measured using the HSE phase shift test slide
as outlined below.

a. Place the test slide on the microscope
stage and center it under the phase objective.
b. Bring the blocks of grooved lines inte

focus.

Note.—The slide consists of seven sets of
grooved lines (ca. 20 grooves to each block)
in descending order of visibility from sets 1 to
7. seven being the least visible. The
requirements for asbestos. tremolite,
anthophyllite, and actinolite counting are that
the microscope optics must resoltve the
groooved lines i set 3 completely. although
they may appear somewhat faint. and thet
the grooved lines in sets 6 and 7 must be
invisible. Sets 4 and § must be at least
partialy visible but may vary slightly in
vigibility between microscopes. A microscope
that fails to meet these requirements has
either too low or too high a resolution to be
used for asbestos, tremolite, anthophyllite,
and actinofite counting.

c. If the image deteriorates, clean and
adjust the microscope optics. If the problen
persists, cosult the microscope manufacturer.

11. Each set of samples taken will includs
10 percent blanks or a minimum of 2 blanks.
The blank resuits shall be averaged and
subtracted from the analytical resoits before
reporting. Any samples represented by a
blank having a fiber count in excess of 7
fibers/100 felds shall be rejected.

12. The samples shall be mounted by the
acetone/triacetin method or a metbod with
an equivalent index of refraction and siular
clarity.

13. Observe the following counting rules.

a. Count only fibers equal to or longer than
5 micrometers. Measure the length of curved
fibers along the curve.

b. Count all particles as asbestos, tremolita.
anthophyllite, and actinolite that bave a
length-to-width ratio (aspect ratio} of 31 oz
greater.

c. Fibers lying entirely within the boundary
of the Walton-Beckett graticule field shall
receive a count of 1. Fibers crossing the
boundary once, having one end within the
circle, shall receive the count of one half (%.
Do not count any fiber that crosses the
graticule boundary more than once. Reject
and do not count any other fibers even
though they may be visible outside the
graticule area.

d. Count bundles of fibers as one fiber
unless individual fibers can be identified by
observing both ends of an individual fiber.

e. Count enough graticuie fields to yield 100
fibers. Count a minimum of 20 fields; stop
counting at 100 fields regardless of fibes
count.

14. Blind recounts shall be conducted at the
rate of 10 percent.

Quality Control Procedures

1. Intralaboratory program. Each laboratory
and/or each company with mare than one
microscopist counting slides shall establish s
statistically designed quality assurance
program involving blind recounts and
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comparisons between microscopists to
monitor the variability of counting by each
microscopist and between microscopists. In a
company with more than one laboratory, the
program shall include all laboratories, and
shall also evaluate the laboratory-to-
laboratory variability.

2. Interlaboratory program. Each laboratory
aralyzing asbestos. tremolite, anthophyllite.
and actinolite samples for compliance
determination shall implement an
interlaboratory quality assurance program
that as a minimum inciudes participation of
at least two other independent taboratories.
Each laboratory shall participate in round
robin testing at least once every 6 months
with at least all the other laboratories in its
interlaboratory quality assurance group. Each
laboratory shall submit slides typical of its
own workload for use in this program. The
round robin shall be designed and results
analyzed using appropriate statistical
methodology.

3. All individuals performing asbestos,
tremolite, anthophyllite. and actinolite
analysis must have taken the NIOSH course
for sampling and evaluating airborne
asbestos, tremolite, anthophyllite, and
actinolite dust or an equivalent course.

4. When the use of different microscopes
contributes to differences between counters
and laboratories, the effect of the different
microscope shall be evaluated and the
microscope shall be replaced, as necessary.

S. Current results of these quality
assurance programs shall be posted in each
laboratory to keep the microscopists
informed,

Appendix B to §1926.58—Detailed Procedure
for Asbestos Tremolite, Anthophyllite, and
Actinolite Sampling and Analysis—Non-
Mandatory

This appendix contains a detailed
procedure for sampling and analysis and
includes those critical elements specified in
Appendix A. Employers are not required to
use this procedure. but they are required to
use Appendix A. The purpose of Appendix B
is to provide a detailed step-by-step sampling
and analysis procedure that conforms to the .
elements specified in Appendix A. Since this
procedure may also standardize the analysis
and reduce variability, OSHA encourages
employers to use this appendix.

Asbestos. Tremolite, Anthophyllite, and
Actinolite Sampling and Analysis Method .

Technique: Microscopy, Phase Contrast

Analyte: Fibers (Manual count).

Sample Preparation: Acetone/triacetin
method.

Calibration: Phase-shift detection limit
about 3 degrees.

Range: 100 to 1300 fibers/mm? filter area.

Estimated Limit of Detection: 7 fibers/mm?
filter area.

Sampler: Filter (0.8-1.2 um mixed cellulose
ester membrane, 25-mm diameter).

Flow Rate: 0.5 1/min to 2.5 |/min (25-mm
cassette); 1.0 [/min to 2.5 |/min (37-mm
cassette).

Sample Volume: Adjust to obtain 100 to
1300 fibers/mm?

Shipment: Routine.

Sample Stability: Indefinite.

Blanks: 10% of samples (minimum 2).

Standard Analytical Error: 0.25. |

Applicability: The working range is 0.02 f/
cc (1920-L air sample) to 1.25 f/cc (400-L air
sample). The method gives an index of
airborne asbestos, tremolite. anthophyilite,
and actinolite fibers but may be used for
other materials such as fibrous glass by
inserting suitable parameters into the
counting rules. The method does not_
differentiate between asbestos, tremolite,
anthophyllite, and actinolite and other fibers.
Asbhestos. tremolite, anthophyllite, and
actinolite fibers less than ca. 0.25 um
diameter will not be detected by this method.

Interferences: Any other airborne fiber may
interfere since all particles meeting the
counting criteria are counted. Chain-like
particles may appear fibrous. High levels of
nonfibrous dust particles may obscure fibers
in the field of view and raise the detection
limit.
Reagents

1. Acetone.

2. Triacetin (glycerol triacetate), reagent
grade.

Special Precautions

Acetone is an extremely flammable liquid
and precautions must be taken not to ignite it.
Heating of acetone must be done in a
ventilated laboratory fume hood using a
flameless, spark-free heat source.

Equipment

1. Collection device: 25-mm cassette with
50-mm extension cowl with cellulose ester
filter, 0.8 to 1.2 mm pore size and backup pad.

Note.—Analyze representative filters for
fiber background before use and discard the
filter lot if more than 5 fibers/100 fields are
found.

2. Personal sampling pump. greater than or
equal ta 0.5 L/min, with flexible connecting
tubing.

3. Microscope. phase contrast, with green
or blue filter, 8 to 10X eyepiece, and 40 to 45X
phase objective (total magnification ca 400X);
numerical aperture=0.65 to 0.75.

4. Slides, glass, single-frosted, pre-cleaned.
25X 75 mm.

5. Cover slips. 25 x 25 mm. no. 1% unless
otherwise specified by microscope
manufacturer.

6. Knife, #1 surgical steel, curved blade.

7. Tweezers.

8. Flask. Guth-type,. insulated neck. 250 to
500 mL (with single-holed rubber stopper and
elbow-jointed glass tubing, 16 to 22 cm long).

9. Hotplate, spark-free, stirring type:
heating mantle; or infrared lamp and
magnetic stirrer.

10. Syringe. hypodermic, with 22-gauge
needle.

11. Graticule, Walton-Beckett type with 100
um diameter circular field at the specimen
plane (area =0.00785 mm7Y, (Type G-22).

Note.—The graticule is custom-made for
each microscope.

12. HSE/NPL phase contrast test slide.
Mark 11

13. Telescope, ocular phase-ring centering.

14. Stage micrometer (0.01 mm divisions).

Sampling

1. Calibrate each personal sampling pump
with a;representative sampler in line.

2. Fasten the sampler to the worker's lapel
as close as possible to the worker’s mouth.
Remove the top cover from the end of the
cowl extension {open face) and orient face
down. Wrap the joint between the extende
and the monitor's body with shrink tape to
prevent air leaks.

3. Submit at least two blanks (or 10% of the
total samples. whichever is greater] for each
set of samples. Remove the caps from the
field blank cassettes and store the caps and
cassettes in a clean area (bag or box) during
the sampling period. Replace the caps in the
cassettes when sampling is completed.

4. Sampie at 0.5 L/min or greater. Do not
exceed 1 mg total dust loading on the filter.
Adjust sampling flow rate. Q {L/min}. and
time to produce a fiber density. E (fibers/
mm?2), of 100 to 1300 fibers/m?2 [3.85% 104 to
5 x 10° fibers per 25-mm filter with effective
collection area (A, =385 mm?}] for optimum
counting precision (see step 21 below).
Calculate the minimum sampling time,
tmmmum (Min) at the action level {one-half of
the current standard), L (f/cc) of the fibrous
aerosol being sampled:

(Ac)(E)
{Q)Lho?

ton =

5. Remove the fieid monitor at the end of
sampling, replace the plastic top cover and
small end caps, and store the monitor.

8. Ship the samples in a rigid container
with sufficient packing material to preven!
jostling or damage. NOTE: Do not use
polystyrene foam in the shipping container
because of electrostatic forces which may
cause fiber loss from the sampler filter.

Sample Preparation

Note.—The object is to produce samples
with a smooth {non-grainy) background in a
medium with a refractive index equal to or
less than 1.46. The method below collapses
the filter for easier focusing and produces
permanent mourts which are useful for.
quality control and interlaboratory
comparison. Other mounting techniques
meeting the above criteria may also be used.
e.g.. the nonpermanent field mounting
technique used in P & CAM 239.

7. Ensure that the glass slides and cover
slips are free of dust and fibers.

8. Place 40 to 60 m! of acetone into a Guth-
type flask. Stopper the flask with a single-
hole rubber stopper through which a glass
tube extends 5 to 8 cm into the flask. The
portion of the glass tube that exits the top of
the stopper (8 to 10 cm) is bent downward in
an elbow that makes an angle of 20 to 30
degrees with the horizontal.

9. Place the flask in a stirring hotplate or
wrap in a heating mantle. Heat the acetone
gradually to its boiling temperature {ca. 58°C)

Caution.—The acetone vapor must be
generated in a ventilated fume hood away
from all open flames and spark sources.
Alternate heating methods can be used.
providing no open flame or sparks are

' present
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10. Mount either the whole sample filter or
a wedge cut from the sampte filter on a clean
glass slide.

a. Cut wedges of ca. 25 percent of the filter
area with a curved-blade steel surgical knife
using a rocking motion (o prevent tearing.

b. Place the filtes or wedge. dust slide vp.
on the slide. Static electricity will usually
keep the filter on the slide until it is cleared.

c. Hald the glass slide supporting the filter
approximately 1 to 2 cm from the glass tube
port where the acetone vapos is escaping
from the heated flask. The acetone vapor
stream should cause a condensation spot on
the glass slide ca. 2 to 3 cm in diameter. Move
the glass slide gently in the vapor stream. The
filter should clear in 2 to 5 sec. If the filter

" curls, distorts, or is otherwise rendered
unusable. the vapar stream is probably nat
strong enough. Periadically wipe the outlet
port with tissue to prevent liquid acetone
dripping onto the filter.

. Using the hypodermic syringe with a 22-

_ gauge needle. place 1 to 2 drops of triacetin
on the filter. Gently lower a clean 25-mm
square cover slip down onto the filter at a
slight angle to reduce the possibility of
forming bubbles If teo many bubbles form or
the amount of triacetin in unsufficient, the
cover slip may become detached within a few
hours.

¢. Glue the edges of the cover slip to the
glass alide using & lacquer or nail polish.

w Note.—If clearing is slow. the slide
preparation may be heated on a hotplate
(surface temperature 50°C) for 15 min to
hasten clearing. Counting may proceed
immediately after clearing and mounting are
completed.

Calibration and Quality Control

11. Calibration of the Walton-Beckett
graticule. The diameter. d, (mm), of the
circular counting area and the disc diameter
must be specified when ordering the
graticule.

a. Insert any available graticule into the
eyepiece and focus so that the graticule lines
are sharp and clear.

b. Set the appropriate interpupiltary
distance and. if applicable, reset the
binocular head adjustment so that the
magnification remains constant.

c. Install the 40 to 45 X phase objective.

d. Place a stage micrameter on the
microscope objest stage and focue the
microscope on the graduated lines.

e. Measure the magnified grid length. L,
(um]}, weing the stage micrometer.

f. Remove the graticule from the
microscope and measure ity actual grid
length, L, (mm). This can best be
accomplished by using a stage fitted with
verniers.

g. Calculate the circle diameter. d. (mm].
far the Walton-Beckett graticule:

4 =P
L.

Example: £, =108 am. L = 2.93 mm and
D =100 um, then d.=2.71 mym.

. Check the field diameter, D{acceptable
range 100 mm=2 mmj) with a stage
micrometer upon receipt of the graticule from
the manufacturer. Determine field area {(mm%.

12. Microscope adjustments. Follow the
manufacturer's instructions and also the
following:

a. Adjust the tight source for even
iltumination across the field of view at the
condenser iris.

Note.—Kohler illumination is preferred,
where available,

b. Focus on the particulate material to be
examined.

¢ Make sure that the field iris is in focus.
centered on the sample. and open only
enough te fully iuminate the field of view.

d. Use the telescope ocular supplied by the
manufacturer to ensure that the phase rings
{annular diaphragm and phase-shifting
elements) are concentric.

13. Check the phase-shift detection limit of
the microscope periodically.

a. Remove the HSE/NPL phase-contrast
test slide from its shipping container and
eenter it under the phase objective.

b. Bring the blocks of grooved lines into
focus.

Note.—The slide consists of seven sets of
grooves (ca. 20 grooves to each block) in
descending order of visibility fromsets 1to 7.
The requirements for counting are that the
microscope optics must resolve the grooved
lines in set 3 completely, although they may
appear somewhat faint, and that the grooved
lines in sets 6 to 7 must be invisible. Sets 4
and 5 must be at least partially visible but
may vary slightly in visibility between
microscopes. A microscape which fails to
meet these requirements has either too low or
toa high a resolution to be used for asbestos.
tremolite. anthaphyllite. and actinolite
counting.

¢ If the image quality deteriorates, clean
the microscope optics and. if the problem
persists, consult the microscope
manufacturer.

14. Quality control of fiber counts.

a. Prepare and count field blanks along
with the field samples. Report the counts on

. each blank. Calculate the mean of the field

blank counts and subtract this value from
each sample count before reporting the
results.

Note 1.—The identity of the blank filters
should be unknown to the counter until al}
counts have been completed.

Note 2—1If a field blank yields fiber counts
greater than 7 fibers/100 fields. report
possible contaminatian of the samples.

b. Perform blind recounts by the same
counter on 10 percent of filters counted
(slides relabeled by a person other than the
counter}.

15. Use the following test to determine
whether a pair of counts on the same filter
should be rejected because of possible bias.
This statistit estimates the counting
repeatability at the 85% confidence level.

|

Discard the semple if the difference between
the two counts exceeds 2.77 (F)s,, where
F=average of the two fiber counts and

S, =relative standard deviation, which should
be derived by each labaratory based on
historical in-house data.

Note.—If a pair of counts is rejected as &
resait of this test, recount the remaining
samples in the set and test the new counts
against the first counts. Discard all rejected
paired counts.

16. Enroll each new counter in a training
course that compares performance of
counters on a variety of samples using this
procedure.

Note.—To ensure good reproducibility. all
laboratories engaged in asbestos, tremolite,
anthophyllite, and actinolite counting are
required to participate in the Proficiency
Analytical Testing (PAT) Program and should
routinely participate with others asbestes,
tremolite, anthophyllite, and actinolite fiber
counting laboratories in the exchange of field
samples to compare performance of counters.

Measurement

17. Place the shide on \he mechanical stage
of the calibrated microscope with the center
of the filter under the cbjective lens. Focus
the microecope on the plane of the filter.

18. Regularly check phase-ring alignment
and Kohler ilfumination.

19. The following are the counting rufes:

a. Count only fibers longer than 5 um.
Measure the length of curved fibers along the
cusve

b. Count only fibers withe & length-to-width
ratio equal to or greater than 2.

c. For fibers that cross the boundary of the
graticule field. do the following:

1. Count any fiber longer than 5 um that
lies entirely within the graticule area.

2. Count as % fiber any fiber with only one
end lying within the graticule area.

3. Do not count any fiber that crosses the
graticule boundary more than once.

4. Reject and do not count all other fibers.

d. Count bundles of fibers as one fiber
unless individual fibers can be identified by
observing both ends of a fiber.

e. Count enough graticule fields to yield 100
fibers. Count a minimum of 20 fields. Stop at
100 fields regardiess of fiber count.

20. Start counting from one end of the ilter
and progress along a radial line to the other
end. shift either up or down on the filter, and
continue in the reverse direction. Select fields
randomly by looking away frem the eyepiece
briefly while advancing the mechanical stage.
When an agglomerate covers ca. '4 or more
of the field of view, reject the field and select
another. Do not report rejected fields in the
number of total fields counted.

Note.—When counting s field. continuously
scan a range of focal planes by moving the
fine focus knob to detect very fine fibers
which have become embedded in the filter.
The small-diameter fibers will be very faint
but are an important contribution to the total
oount.
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21. Calculate and report fiber density on
the filter, B {fibers/mm*; by dividing the total
ber count, P minus the mean field blank
Count, B, by the number of fields. n; and the
field ares, A, (0.00785mm* for » properly
calibeated Walton-Beckatt graticule)

F-B
(n}{Ag

E =

22. Calculate the concentration, C {f/cc), of
fibers in the air volume sampled. V (L), using
the effective collection area of the filter. A,
{385 mm? for a 25-mm filter):

c - B
V(109

Noate~Periodically check and adfust the
value of A,, if aecessary.

Appendix C & § 1926.33—Qualitative and
Quentitative PR Tosting Procedures—
Maadetory : :

"Qualitative Fit Test Protocols
L lscamy} Acetate Protocol

A. Odor threshold screening.

1. Three 1-liter glaas jars with metal lids
(e.g. Mason or Bell jars) are required.

2 Odor-free water (e.g. distilled or spring
water) at approximately 25 ‘C shall be used
{or the solutions.

3. The isoamyl acetate {L1AA) (aiso known
as isopentyl acetate) stock sohution is
prepered by adding 1 cc of pure IAA ta 800 cc
of odar free water in a 1-liter jar and shaking
for 30 seconds. This solution shall be
prepared new at least weekly.

4. The screening test shall be conducted in
a room separate from the room used for
actual fit testing. The two rooms shall be well
ventilated but shall not be connected ta the
same recirculating ventilation system.

5. The odor test solution is prepared in a
second jar by placing 0.4 cc of the stock
solution into 500 cc of odor free water using a
clean dropper or pipette. Shake far 30
seconds and allow to stand for two to three
minutes so (hat the XA concentration above
the liquid may reach equilibrium. This
solution may be used for only one day.

& A test blank is prepared in a third jar by
adding 500 cc of odor free water.

7. The odor test and test biank jars shall be
labelled 1 and 2 for jar identification. i the
labels are put on the lids they can be
periodically peeled, dried off and switched to
maintain the integrity of the test.

8 The following instructions shalt be typed
on a card and placed on the table in front of
the two test fars (Le. 1 and 2): “The purpose
of this test is to determine if you can smell
banana oil at a low concentration. The two
bottles in front of you contain water. One of

these bottles also contains a small amount of
banana oil. Be sure the covers are on tight,
then shake each bottle for two seconds.
Unscrew the lid of each beottle, one at a time,
and sniff at the mouth of the bottle. Indicate
to the test conductor which bottle contains
banana oil."

9. The mixtures used in the [AA odor
detection test shall be prepared in an area
separate from where the test is performed. in
order to prevent olfactory fatigue in the
subject.

10. If the test subject is unable to correctly
identify the jar containing the odor test
solution, the LAA qualitative fit test may not
be used.

11. if the test subject correctly identifies the
jar containing the odor test solution, the test
subject may proceed ta respirator selection
and fit testing.

B. Respirator Selection.

1. The test subject shall be allowed to pick
the most comfortable respirator from a
selection including respirators of various
sizes from different manufacturers. The
selection shall include at least five sizes of
elastomeric half facepieces, from at least two
manufacturers.

2. The selection process shall be conducted
in a room separate from the fit-test chamber
to prevent odor fatigue. Prior to the selection
process, the test subject shall be shown how
to put on a respirator, how it should be
positioned on the face, how to set strap
tension and how to determine a
“comfortable™ respirator. A misror shall be
available to assist the subject in evaluating
the fit and positioning of the respirator. This
instruction may not constitute the subject’s
formal training on respirator use, as it is only
a review.

3. The test subject should understand that
the employee is being asked to select the
respirator which provides the most
comfortable fit. Each respirator represents a
different size and shape and, if fit properly
and used properly will provide adequate
protection. :

4. The test subject holds each facepiece up
to the face and eliminates those which
obviously do not give a comfortable fit.
Normally, selection will begin with a half-
mask and if a good fit cannot be found, the
subject will be asked to test the full facepiece
respirators. (A small percentage of users will
not be able to wear any half-mask.)

5. The more comfortable facepieces are
noted: the most comfortable mask is donned
and worn at least five minutes to assess
comfort. AN donning and adjustments of the
facepiece shall be performed by the test
subject without assistance from the test
conductor or other person. Assistance in
assessing comfort can be given by discusaing
the points in #8 below. If the test subject is
not familiar with using a particular respirator,
the test subject shail be directed to doa the
mask several times and to adjust the straps
each time to become adepl at setting proper
tension on the straps.

8. Assessment of comfort shall include
reviewing the following points with the test
subject and allowing the test subject
adequate time to determine the comfort of the
respirator:

* Positioning of mask oa nose.

* Room for eye protection.

* Room to talk.

* Positioning mask on face and cheeks.

7. The following criteria shall be used i
Pelp determine the adequacy of the respira.

it

¢ Chin properly placed.

® Strap tension.

¢ Fit across nose bridge.

* Distance from nose to chin.

¢ Tendency to slip.

* Self-observation in mirror.

8. The test subject shail conduct the
conventional negative and positive-pressure
fit checks before conducting the negative- or
positive-pressure test the subject shall be told
to "seat” the mask by rapidly moving the
head from side-to-side and up and down,
while taking a few deep breaths.

9. The test subject is naw ready for fit
testing.

10. After passing the fit test, the test
subject shall be questioned again regarding
the comfort of the respirator. H it has become
uncomfortable, another model of respiraloe
shall be tried.

11. The employee shall be given the
opportunity lo select e different facepiece
and be retested if the chosen facepiece
becomes inereasingty uncomiortable at anv
time. -

C. Fittest.

1. The fit test chamber shall be similar va o
clear 55 ga¥ drum liner suspended inverted:
over a 2 foot diameter frame, so that the top
of the chamber is about 8 inches above the
test subject’s head. The inside top center of
the chamber shall have a small hook
attached,

2. Each respirator used for the fitting and
fit testing shall be equipped with organic
vapor cartridges or offer protection against
organic vapors. The cartridges or masks, shel}
be changed at least weekly.

3. After selecting, donning, and properly
adjusting a respirator, the test subject shall
wear it to the fit testing room. This room shall
be separate from the room used for odar
threshold screening and respirator selection,
and shall be well ventilated, as by an exhaust
fan or lab hood, to prevent general room
contamination,

4. A copy of the following test exercises
and rainbow passage shall be taped to the
inside of the test chamber:

Test Exercises

i. Breathe normally.

il Breathe deeply. Be certain breaths arc
deep and regular.

ili. Turn head all the way from one side '~
the other. Inhale on each side. Be certain
movement is compiete. Do not bump the
respirator against the shoulders.

iv. Nod head up-and-down. Inbale when
head is in the full up position (looking toward
ceiling). Be certain motions are complete and
made about every second. Do not bump the
respirator on the chest.

v. Talking. Talk aloud and slowly for
several minutes. The following paragraph is
called the Rainbow Passage. Reading it will
result in a wide range of facial movements,
and thue be useful to satisfy this requirement.
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Alternative passages which serve the same
purposs may also be used.

vi. Jogging in place.
vii. Breathe normally.

Rainbow Puassage

When the sunlight strikes raindrops in the
air, they act like a prism and form a rainbow.
The rainbow is a division of white light into
many beautiful colors. These take the shape
of & long round arch, with its path high
above, and its two ends apparently beyond
the horizon. There is, according to legend. a
boiling pot of gold at one end. Pecple look.
but no one ever finds it. When a man looks
for something beyond reach, his friends say
he is looking for the pot of gold at the end of
the rainbow.

8. Each test subject shall wear the
respirator for at least 10 minutes before
starting the fit test.

8. Upon entering the test chamber, the test
subject shall be given a 6 inch by 5 inch piece
of paper towel or other porous absorbent
single ply materia), folded in half and wetted
with three-quarters of one cc of pure IAA.
The test subject shall hang the wet towel on
the hook at the tap of the chamber.

- 7. Allow two minutes for the IAA test
concentration to be reached before starting
the fit-test exercises. This would be an
appropriate time to talk with the test subject,
to explain the fit test, the importance of
cooperation, the purpose for the head
exercises, or to demonstrate some of the
exercises. : -

8. Each exercise described in #4 above
shall be performed for at least one minute.

9. If at any time during the test, the subject
detects the banana-like odor of IAA, the test
has failed. The subject.shall quickly exit from
the test chamber and leave the test area to
avoid oifactory fatigue.

10. If the test is failed, the subject shall
return to the selection room and remove the
respirator, repeat the odor sensitivity. test,
select and put on another respirator. return to
the test chamber, and again begin the
procedure described in the c(4) through c(8)
above. The process continues until a
respirator that fits well has been found.
Should the odor sensitivity test be failed. the
subject shall wait about 5 minutes before -
retesting. Odor sensitivity will usually have
returned by this time. )

11. If a person cannot pass the fit test
described above wearing & half-mask

tor from the available selection, full
facepiece modsls must be used.

12 When a respirator is found that passes
the test, the subject breaks the faceseal and
takes a breath before exiting the chamber.
This is to assure that the reason the test
subject is not smeiling the LAA is the good fit
_of the respirator facepiece seal and not

olfactory fatigue: - - .

13, When the test subject leaves the
chamber, the subject shall remove the
saturated towel and return it to the person
conducting the test. To keep the area from
becoming contaminated, the used towels
shall be kept in & self-sealing bag s0 there is
no significant IAA concentration buildup in
the test chamber during subsequent tests.

14. At least two facepieces shall be
selected for the IAA test protocol. The test

subject shall be given the opportunity to wear
them for one week to choose the one which is
more comfortable to wear.

15. Persons who have successfully passed
this fit test with a half-mask respirator may
be assigned the use of the test respirator in
atmospheres with up to 10 times the PEL of
airborne asbestos. In atmospheres greater
than 10 times, and less than 100 times the PEL
(up to 100 ppm), the subject must pass the
IAA test using a full face negative pressure
respirator. (The concentration of the IAA
inside the test chamber must be increased by
ten times for QLFT of the full facepiece.)

16. The test shall not be conducted if there
is any hair growth between the skin and the
facepiece sealing surface.

17. If hair growth or apparel interfere with
a satisfactory fit, then they shall be altered or
removed 8o as to eliminate interference and
allow a satisfactory fit. If a satisfactory fit is
still not attained, the test subject must use a
positive-pressurs respirator such as powered
sir-purifying respirators, supplied air -
respirator, or self-contained breathing -

apparatus.

18. If a test subject exhibits difficulty in
breathing during the tests, she or he shall be
referred to a physician trained in respirator
diseases or pulmonary medicine to determine
whether the test subject can wear &

respirator while performing het or his duties.
* 18, Qualitative fit testing shall be repeated

at least every six months.

20, In addition, because the sealing of the
respirator may be affected, qualitative fit
testing shall be repested immediately when
the test subject has a:

(1) Weight change of 20 pounds or more,

(2) Significant facial scarring in the area of
the facepiece seal,

(3) Significant dental changes: i.e.; multiple
extractions without prothesis, or acquiring
dentures,

{4) Reconstructive or cosmetic surgery. or

(5) Any other condition that may interfere
with facepiece sealing.

D. Recordkeeping.

A summary of all test results shall be
maintained in each office for 3 years. The
summary shall include:

(1) Name of test subject.

{2) Date of testing.

{3) Name of the test conductor.

{4) Respirators selected {indicate
manufacturer, model. size and approval
number).

(5) Testing agent.

IL Saccharin Solution Aerosol Protocol

A. Respirator Selection. - -
Respirators shall be selected as described
in section IB (respirator selection) above, -

except that each respirator shall be equipped

with a particulate filter. -

B. Taste Threshold Screening. .

1. An enclosure about head and shoulders
shall be used for threshold screening (to
determine if the individual can taste
saccharin) and for fit testing. The enclosure
shall be approximately 12 inches in diameter
by 14 inches tall with at least the front clear
to allow free movement of the head when a
respirator'is worn. ’

2. The test enclosure shall have a three-
quarter in¢h hole in front of the test subject's

nose and mouth area to accommodate the
nebulizer nozzle.

3. The entire screening and testing
procedure shall be explained to the test
subject prior to conducting the screening test.

4. During the threshold screening test. the
test subject shall don the test enclosure and
breathe with open mouth with tongue
extended.

8. Using a DeVilbiss Model 40 Inhalation
Medication Nebulizer or equivalent, the test
conductor shall spray the threshold check
solution into the enclosure. This nebulizer
shall be clearly marked to distinguish it from
the fit test solution nebulizer.

8. The threshold check solution consists of
0.83 grams of sodium saccharin, USP in
water. It can be prepared by putting 1 cc of
the test solution {see C 7 below) in 100 cc of
water. .

7. To produce the aerosol, the nebulizer
bulb is firmly squeezed so that it collapses
completely, then is released and allowed to
fully expand.

8. Ten squeezes of the nebulizer bulb are

repeated rapidly and then the test subject is

asked whether the saccharin can be tasted.

. If the first response is negative, ten more
squeezes of the nebulizer bulb are repeated
rapidly and the test subject is again asked:
whether the saccharin can be tasted- -

10. If the second response is negativeten
more squeezes are repeated rapidly and the-
test subject is again asked whether the -
saccharin can be tasted. . C

11. The test conductor will take note of the
number of squeezes required to elicit a taste
response. . : -

12, If the saccharin is not tasted after 30
squeezes (Step 10), the saccharin fit test
cannot be performed on the test subject.

13. If a taste response is elicited. the test -
subject shall be asked to take note of the
taste for reference in the fit test.

14. Correct use of the nebulizer means that
approximately 1 cc of liquid is used at a time
in the nebulizer body.

15. The nebulizer shall be thoroughly rinsed
in water, shaken dry, and refilled at least
every four hours.

C. Fit test.

1. The test subject shall don and adjust the
respirator without the assistance from any
person.

2. The fit test uses the same enclosure
described in 1IB abave.

3. Each test subject shall wear the
respirator for at least 10 minutes before
starting the fit test. .

4. The test subject shall don the enclosure
while wearing the respirator selected in
section [B above. This respirator shall be
properly adjusted and equipped with a
particulate filter. -

S. The test subject may not eat, drink
{except plain water), or chew gum for 15
minutes before the test.

8. A second DeVilbiss Model 40 Inhalation
Medication Nebulizer is used to spray the fit
test solution into the enclosure. This
nebulizer shall be clearly marked to )
distinguish it from the screening test solution
nebulizer. '
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2. The fit test solution is prepared by
adding 83 gramsa of sodium saccharin to 100
cc of warm wates.

8. As before. the test subject shall breathe
with mouth open and tongue extended.

9. The nebulizer is inserted into the hole in
the front of the enclosure and the fit test
solution is sprayed into the enclasure using
the same technique as for the taste threshald
screening and the same number of squeezes
required to elicit a taste response in the
screening. (See B8 through B10 above.}

10. ARer generation of the aerosol read the
foilowing instructions to the test subject. The
test subject shall perform the exercises for
one mirute each.

i. Breathe normally.

ii. Breathe deeply. Be certain breaths are
Jeep and regular.

iii. Turn head all the way from one side to
the other. Be certain movement is complete.
Inhale on each side. Do not bump the
respirator against the shoulders,

iv. Nod head up-and-down. Be certain
motions are complete. Inhale when head is in
the full up position (when looking toward the
ceiling). Do not bump the respirator on the
chest.

v. Talking. Talk aloud and slowly for
several minutes. The following paragraph is
called the Rainbow Passage. Reading it will
result in a wide range of facial movements,
and thus be useful to satisfy this requirement.
Alternative passages which serve the same
purpose may also be used.

vi. Jogging in place.

vii. Breathe normally.

Rainbow Passage

When the sunlight stsikes raindrops in the
air, they act like a prismr and form a rainbow.
The rainbow is a division of white light into
many beautiful colore These take the shape
of a long round arch, with its path high
above, and its two ends apparently beyond
the heorizon. There i, according to legend. a
boiling pot of gold at one end. People look,
but no one ever finds it. When a man looks
for something beyond his reach. his friends
say he is looking for the pot of gold at the end
of the rainbow.

11. At the beginning of each exercise, the
aerosol concentration shall be replenished
using one-half the number of squeezes as
initially described in C9.

12. The test subject shall indicate to the
test conductor if at any time during the fit test
the taste of saccharin is detected.

13. {f the saccharin is detected the fit is
deemed unsatisfactory and a different
respirator shall be tried.

14. At least twe facepieces shall be
selected by the IAA test protocol. The test
subject shall be given the opportunity to wear
them for one week to choose the one which is
more comfostable to wear.

15. Successful completion of the test
pratocol shall allow the use of the half mask
tested respirator in contaminated
atmospheres up to 10 times the PEL of
asbestos. In other words this protocol may be
used to assign protection factors no higher
than ten.

18. The test shall not be conducted if there
is any hair growth between the skin and the
facepiece sealing surface.

17. If hair growth or apparel interfere with
a satisfactory fit, then they shall be aitered or
removed so as to eliminate interference and
allow a satisfactory fit. If a satisfactory fit is
still not attained. the test subject must use a
positive-pressure respirator such as powered
air-puniiying respirators, supplied air
respirator, or seli-contained breathing
apparatus.

18. If a test subject exhibits difficulty in
breathing during the tests, she or he shall be
referred to a physician trained in respirator
diseases or pulmonary medicine to determine
whether the test subject can wear a
respirator while performing her or his duties.

19. Qualitative fit testing shall be repeated
at least every six months.

20. In addition, because the sealing of the
respirator may be affected, qualitative fit
testing shall be repeated immediately when
the test subject has a:

(1) Weight change of 20 pounds or more,

{2} Significant facial scarring in the area of
the facepiece seal,

{3} Significant denta} changes: i.e.; multiple
extractions without prothesis. or acquiring
dentures,

{4} Reconstructive or cosmetic surgery, or

{5) Any other condition that may interfere
with facepiece sealing.

D. Recordkeeping.

A summary of all test results shall be
maintained in each office for 3 years. The
summary ahall includez

(3) Name of test subject

{2) Date of testing.

{3) Name of test conductor.

{4) Respirators selected (indicate
manufacturer, model, size and approv.l
number}.

{5) Testing agent.
lI1. krritant Fume Protocol

A. Respirator selection.

Respirators shall be selected as described
in section IB above. except that each
respirator shall be equipped with a
combination of high-efficiency and acid-gas
cartridges.

B. Fit test.

1. The test subject shall be allowed to smell
a weak concentration of the irritant smoke to
familtiarize the subject with the characteristic
odor.

2. The test subject shall properly don the
respirator selected as above, and wear it for
at least 10 minutes before starting the fit test.

3. The test conductor shall review this
protocol with the test subject before testing.

4. The test subject shall perform the
conventional positive pressure and negative
pressure fit checks {see ANSI Z88.2 1980}
Failure of either check shall be cause to
select an alternate respirator.

5. Break both ends of a ventilafion smoke
tube containing stannic oxychloride, such as
the MSA part #5848, or equivalent. Attach a
short length of tubing to one end of the smoke
tude. Attach the other end of the smoke tube
to a low pressure air pump sel to deliver 200
milliliters per minute. _

@. Advise the test subject that the smoke
can be irritating to the eyes and instruct the
subject to keep the eyes closed while the test
is performed.

7. The test conductor shall direct the
stream of irritant smoke from the tebe

towards the faceseal area of the test subject.
The person conducting the test shail begin
with the tube at least 12 inches from the
facepiece and graduvally move to within one -
inch. moving around the whole perimeter of
the mask.

8. The test subject shall be instructed to do
the following exercises while the respirator is
being challenged by the smoke. Each exercise
shall be performed for one minute.

i. Breathe normally.

ii. Breathe deeply. Be certain breaths are
deep and regu/ar.

iii. Turn head all the way from one side to
the other. Be certain movement is complete.
Inhale on each side. Do not bump the
respirator against the shoulders.

iv. Nod head up-and-down. Be certain
motions are complete and made every
second. Inhale when head is in the full up
position (looxing toward ceiling). Da not
bump the respirator against the chest.

v. Talking. Talk aloud and slowly for
several minutes. The following paragraph is
called the Rainbow Passage. Reading it wil}
result in a wide range of facial movements,
and thus be useful to satisfy this requirement.
Alternative passages which serve the same
purpose may also be used.

Rainbow Passage

When the sunlight strikes raindrops in the
air, they act like a prism and {orm a rainbow.
The rainbow is a division of white light inte
many beautiful colors. These \ake the shape
of a long round arch, with its path high
above, and its two end apparently beyond
the horizen. There is, according to legend. a
boiling pot of gold at one end. People look,
but no one ever finds it. When a man looks
for something beyond his reach. his frienda
say he is looking for the pot of gold at the end
of the rainbow.

vi. jogging in Place.

vii. Breathe normally.

9. The test subject shall indicate to the test
conductor if the irritant smoke is detected. if
smake is detected, the test conductor shall
stop the test. In this case, the tested
respirator is rejected and another respirator
shall be selected.

10. Each test subject passing the smoke test
{i.e., without detecting the smake} shall be
given a sensitivity check of smoka from the
same tube to determine if the test subject
reacts to the smeke. Failure to evoke a
response shall vaid the fit test.

11. Steps B4, B9, Bi0 of this fit test protocol
shall be performed in a location with exhaust
ventilation sufficient to prevent general
contamination of the testing area by the test
agents.

12. At least twe facepieces shall be -
selected by the IAA test protocol. The test
subject shall be given the opportunity to wear
them for one week to choosge the one which is
more comfortable to wear.

13. Respirators successafully tested by the
protocol may be used in contaminated
atmospberes up to ten times the PEL of
asbestos.

14. The test shall not be conducted if there
is any hair growth between the skin and the
facepiece sealing surface.
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15. If hair growth or apparel interfere with

« satisfactory fit, then they shall be altered or

3moved 80 as to eliminate interference and
allow a satisfactory fit. If a satisfactory fit is
still not attained. the test subject must use a -
positive-pressure respirator such as powered
air-purifying respirators, supplied air
respirator, or seif-contained breathing
apparatus.

18. If a test subject exhibits difficulty in
breathing during the tests, she or he shall be
referred to a physician trained in respirator
diseases or pulmonary medicine to determine
whether the test subject can wear a
respirator while performing her or his duties.

17. Qualitative fit testing shall be repeated
at least every six months.

18. In addition, because the sealing of the
respirator may be affected, qualitative fit
testing shall be repeated immediately when
the test subject has a:

(1) Weight change of 20 pounds or more.

{2) Significant facial scarring in the area of
the facepiece seal.

(3) Significant dental changes: i.e., multiple
extractions without prothesis, or acquiring
dentures. ) :

(4) Reconstructive or cosmetic surgery, or

(5) Any other condition that may interfere
with facepiece sealing. -~ -

C. Recordkeeping.

A summary of all test results shall be
maintained in each office for 3 years. The:
summary shall include:. - -

(1) Name of test subject.-

{2) Date of testing.

(3) Name of test corductor.

{4) Respirators selected (indicate
manufacturer, model, size and approvat
number).

(5) Testing agent
Quantitative Fit Test Procedures

1. General,

a. The method applies to the negative-
pressure nonpowered air-purifying
respirators only.

b. The employer shall assign one individual
who shall assume the full responsibility for
implementing the respirator quantitative fit
test program. -

2. Definition.’

a. “Quantitative Fit Test" means the
measurement of the effectiveness of a
respirator seal in excluding the ambient
atmosphere. The test is performed by
dividing the measured concentration of
challenge agent in a test chamber by the
measured concentration of the challenge
agent inside the respirator facepiece when
the normal air purifying element has been
replaced by an essentially perfect purifying
element. S

b. “Challenge Agent" means the air
contaminant introduced into a test chamber
so that its concentration inside and outside
the respirator may be compared.

¢ “Test Subject” means the person wearing
the respirator for quantitative fit testing.

d. “Normal Standing Position™ means
standing erect and straight with arms down
along the sides and looking straight ahead.

e. “Fit Factor” means the ratio of challenge
agent concentration outside with respect to
the inside of a respirator inlet covering
(facepiece or enclosure).

3. Apparatus.

a. Instrumentation. Corn oil, sodium
chloride or other appropriate aerosol
generation, dilution, and measurement
systems shall be used for quantitative fit test.

b. Test chamber. The test chamber shall be
large enough to permit ali test subjects to
freely perform all required exercises without
distributing the challenge agent concentration
or the measurement apparatus. The test
chamber shali be equipped and constructed
so that the challenge agent is effectively
isolated from the ambient air yet uniform in
concentration throughout the chamber.

¢. When testing air-purifying respirators,
the normal filter or cartridge element shall be
replaced with a high-efficiency particular
filter supplied by the same manufacturer.

d. The sampling instrument shall be
selected so that a strip chart record may be
made of the test showing the rise and fall of
challenge agent concentration with each
inspiration and expiration at fit factors of at
least 2.000.

e. The combination of substitute air-
purifying elements (if any), challenge agent,
and chailenge agent concentration in the test
chamber shall be such that the test subject is
not exposed in excess of PEL to the challenge
agent at any time during the testing process.

f. The sampling port on the test specimen
respirator shall be placed and constructed so
that there is no detectable leak around the - -
port. a free air flow is allowed into the
sampling line at all times and so there is no

interference with the fit or performance of the -
) respirator.

g. The test chamber and test set-up shall
permit the person administering the test to
observe one test subject inside the chamber
during the test.

h. The equipment generating the challenge
atmosphere shall maintain the concentration
of challenge agent constant within a 10
percent variation for the duration of the test.

i. The time lag (interval between an event
and its being recorded on the strip chart) of
the instrumentation may not exceed 2
seconds.

j. The tubing for the test chamber
atmosphere and for the respirator sampling
port shall be the same diameter, length and
material. [t shall be kept as short as possible.
The smallest diameter tubing recommended
by the manufacturer shall be used.

k. The exhaust flow from the test chamber
shall pase through a high-efficiency filter
before release to the room.

1. When sodium chloride aerosol is used.
the relative humidity inside the test chamber
shall not exceed 50 percent.

4. Procedural Requirements

a. The fitting of half-mask respirators
should be started with those having muitiple
sizes and a variety of interchangeable
cartridges and canisters such as the MSA.
Comfo II-M, Norton M, Survivair M, A-OM,
or Scott-M. Use either of the tests outlined
below to assure that the facepiece is properly
adjusted.

(1) Positive pressure test. With the exhaust
port(s) blocked, the negative pressure of
slight inhalation should remain constant for
several seconds.

{2) Negative pressure test. With the intake
port(s) blocked, the negative pressure slight

inhalation should remain constant for several
seconds.

b. After a facepiece is adjusted. the test
subject shall wear the facepiece for at least 5
minutes before conducting a qualitative test by
using either of the methods described below
and using the exercise regime described in
5.a.b..c,d ande.

(1) Isoamy! acetate test. When using
organic vapor cartridges, the test subject who
can smell the odor should be unable to detect
the odor of isoamyl acetate squirted into the
air near the most vulnerable portions of the
facepiece seal. In a location which is
separated from the test area. the test subject
shall be instructed to close her/his eyes

~ during the test period. A combination

cartridge or canister with organic vapor and
high-efficiency filters shall be used when
available for the particular mask being
tested. The test subject shall be given an
opportunity to smell the odor of isoamyl
acetate before the test is conducted.

(2) Irritant fome test. When using high-
efficiency filters, the test subject should be
unable to detect the odor of irritant fume
(stannic chloride or titanium tetrachloride
ventilation smoke tubes) squirted into the air
near the most vulnerable portions of the
facepieee.seal. The test subject shall be
instructed to close her/his eyes during the
testperiod..

c: The test subject may enter the
quantitative testing chamber only if she-or he
has obtained a satisfactory fit as stated in
4.b. of this Appendix. : :

d. Before the subject enters the test
chamber, a reasonably stable challenge agent.
concentration shall be measured in the test
chamber.

e. Immediately after the subject enters the
test chamber, the challenge agent
concentration inside the respirator shall be .
measured to ensure that the peak penetration
does not exceed 5 percent for a half-mask
and 1 percent for a full facepiece.

f. A stable challenge agent concentration
shal! be obtained prior to the actual start of
testing. ’

(1) Respirator restraining straps may not oe

" overtightened for testing. The straps shall be

adjusted by the wearer to give a reasonably
comfortable fit typical of normal use.

5. Exercise Regime. Prior to entering the
test chamber, the test subject shall be given
complete instructions as to her/his part in the
test procedures. The test subject shall
perform the following exercises. in the order
given. for each independent test.

a. Normal Breathing (NB). In the normal
standing position, without talking. the subject
shall breathe normally for at least one
minute.

b. Deep Breathing (DB). In the normal
standing position the subject shail do deep
breathing for at least one minute pausing so
as not to hyperventilate.

c. Turning head side to side. (SS). Standing
in place the subject shall slowly turn his/her
head from side between the extreme
positions to each side. The head shall be held
at each extreme position for at least 5
seconds. Perform for at least three complete
cycles.
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d. Moving head up and down (UD).
Standing in place. the subject shall slowly
move his/her head up and down between the
extreme position straight up and the extreme
position straight down. The head shall be
held at each extreme position for at least 5
seconds. Perform for at least three complete
cycles.

e. Reading (R). The subject shall read out
slowly and loud so as to be heard clearly by
the test conductor or monitor. The test
subject shall read the “rainbow passage” at
the end of this section.

f. Grimace (G). The test subject shall
grimace, smile, frown, and generally contort
the face using the facial muscles. Continue for
at least 15 seconds.

8. Bend over and touch toes (B). The test
subject shall bend at the waist and touch toes
and return to upright position. Repeat for at
least 30 seconds.

h. Jogging in place {]). The test subject shall
perform jog in place for at least 30 seconds.

i. Normal Breathing (NB). Same as exercise
a

Roinbow Passage

When the sunlight strikes raindrops in the
air, they act like a prism and form a rainbow.
The rainbow is a division of white light into
many beautiful colors. These take the shape
of a long round arch, with its path high
above, and its two ends apparently beyond
the horizon. There is, according to legend, a
boiling pot of gold at one end. People look,
but no one ever finds it. When a man looks
for something beyond reach, his friends say
he is looking for the pot of gold at the end of
the rainbow.

6. The test shall be terminated whenever
any single peak penetration exceeds §
percent for half-masks and 1 percent for fuil
facepieces. The test subject may be refitted
and retested. If two of the three required tests
are terminated, the fit shail be deemed
inadequate. {See paragraph 4.h.).

7. Calculation of Fit Factors.

a. The fit factor determined by the
quantitative fit test equals the average
concentration inside the respirator.

b. The average test chamber concentration
is the arithmetic average of the test chamber
- concentration at the beginning and of the end
of the test.

c. The average peak concentration of the
challenge agent inside the respirator shall be
the arithmetic average peak concentrations
for each of the nine exercises of the test
which are computed as the arithmetic
average of the peak concentrations found for
each breath during the exercise.

d. The average peak concentration for an
exercise may be determined graphically if
there is not a great variation in the peak
concentrations during a single exercise.

8. Interpretation of Test Results. The fit
factor measured by the guantitative fit testing
shall be the lowest of the three protection
factors resulting from three independent
tests.

9. Other Requirements.

a. The test subject shall not be permitted to
wear a half-mask or full facepiece mask if the
minimum fit factor of 100 or 1,000,
respectively, cannot be obtained. If hair
growth or apparel interfere with a .
satisfactory fit, then they shall be altered or
removed 8o as to eliminate interference and
allow a satisfactory fit. If a satisfactory fitis
still not attained, the test subject must use a
positive-pressure respirator such as powered
air-purifying respirators, supplied air
respirator, or self-contained breathing
apparatus.

b. The test shall not be conducted if there.
is any hair growth between the skin and the
facepiece sealing surface.

c. If a test subject exhibits difficulty in
breathing during the tests, she or he shall be
referred to a physician trained in respirator
diseases or pulmonary medicine to determine
whether the test subject can wear a
respirator while performing her or his duties..

d. The test subject shail be given the
opportunity to wear the assigned respirator
for one week. If the respirator does not
provide a satisfactory fit during actual use,
the test subject may request another QNFT
which shall be performed immediately.

e. A respirator fit factor card shall be
issued to the test subject with the following
information:

(1) Name.

(2) Date of fit test.

(3) Protection factors obtained through
each manufacturer, model and approval
number of respirator tested.

(4) Name and signature of the person that
conducted the test.

f. Filters used for qualitative or quantitati+-
fit testing shall be replaced weekly, whene
increased breathing resistance is
encountered, or when the test agent has
altered the integrity of the filter media.
Organic vapor cartridges/canisters shall be
replaced daily or sooner if there is any
indication of breakthrough by the test agent.

10. In addition, because the sealing of the
respirator may be affected, quantitative fit
testing shall be repeated immediately when
the test subject has a:

(1) Weight change of 20 pounds or more,

(2) Significant facial scarring in the area of
the facepiece seal,

(3) Significant dental changes; i.e: multiple
extractions without prothesis, or acquiring
dentures,

(4) Reconstructive or cosmetic surgery, or

(5) Any other condition that may interfere
with facepiece sealing.

11. Recordkeeping.

A summary of all test results shall be
maintained for 3 years. The summary shall
include:

(1) Name of test subject.

(2) Date of testing.

(3) Name of the test conductor.

(4) Fit factors obtained from every
respirator tested {indicate manufacturer,
model, size and approval number).

Appendix D w0 § 1928.58—Medical
Questionnaires; Mandatory

This mandatory appendix contains the
medical questionnaires that must be
administered to all employees who are
exposed to asbestos, tremolite, anthophylli
actinolite, or & combination of these miners.
above the action level, and who will
therefore be included in their employer's
medical surveillance program. Part 1 of the
appendix contains the Initial Medical
Questionnaire, which must be obained for all
new hires who will be covered by the
medical surveillance requirements. Part 2
includes the abbreviated Periodical Medical
Questionnaire, which must be administered
to all employees who are provided periodic
medical examinations under the medical
surveillance provisions of the standard.

BILLING COODE 4510-20-M
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Appendix E o § 1926.58—Interpretation and
Classification of Chest Roentgenograms—
Mandatory

(a) Chest roentgenograms shall be B
interpreted and classified in accordance with
a professionally accepted classification
system and recorded on a Roentgenographic
Interpretation Form. *Form CSD/NIOSH (M)
28

(b) Ruentgenograms shall be interpreted
and classified only by a B-reader, a board
eligible/certified radiologist. or an
experienced physician with known expertise
in pneumoconioses.

{c) All interpreters, whenever interpreting
chest roentgenograms made under this
section. shall have immediately available for
reference a complete set of the ILO-U/C
International Classification of Radiographs
for Pneumoconioses, 1980.

Appendix F to 1928.58—Work Practices and
Engineering Controls for Major Asbestos
Removal, Renovation, and Demolition
Operations—Non-Mandatory

This is a non-mandatory appendix
designed to provide guidelines to assist
employers in complying with the
requirements of 29 CFR 1928.58. Specifically.
this appendix describes the equipment,
methods, and procedures that should be used
- in major asbestos removal projects
conducted to abate a recognized asbestos
hazard or in preparation for building
renovation or demolition. These projects
require the construction of negative-pressure
temporary enclosures to contain the asbestos
material and to prevent the exposure of
bystanders and other employees at the
worksite. Paragraph (e)(6) of the standard
requires that “.. . [W]henever feasible, the
employer shall establish negative-pressure
enclosures before commencing asbestos
removal. demolition, or renovation
operations.” Employers should also be aware
that, when conducting asbestos removal
projects, they may be required under the
National Emissions Standards for Hazardous
Air Pollutants (NESHAPS}), 40 CFR Pert 61,
Subpart M. or EPA regulations under the
Clear Water Act.

Construction of a negative-pressure
enclosure is a simple but time-consuming

process that requires careful preparation and A

execution: however, if the procedures below
are followed. contractors should be assured
of achieving a temporary barricade that will
protect employees and others outside the
enclosure from exposure to asbestos and
minimize to the extent possible the exposure
of asbestos workers inside the barrier as
well.

The equipment and materials required to
construct these barriers are readily available
and easily installed and used. In addition to

an enclosure around the removal site, the
standard requires employers to provide
hygiene facilities that ensure that their
asbestos contaminated employees do not
leave the work site with asbestos on their
persons or clothing: the construction of these
facilities is also described below. The steps
in the process of preparing the asbestos
removal site. building the enclosure,
constructing hygiene facilities, removing the
asbestos-containing material, and restoring
the site include:

(1) Planning the removal project;

(2) Procuring the necessary materials and
equipment;

(3) Preparing the work area;

(4) Removing the asbestos-containing
material;

{5) Cleaning the work area; and

{8) Disposing of the asbestos-containing
waste.

Planning the Remova! Project

The planning of an asbestos removal
project is critical to completing the project
safely and cost-effectively. A written
asbestos removal plan should be prepared
that describes the equipment and procedures
that will be used throughout the project. The
asbestos abatement plan will aid not enly in
executing the project but also in complying
with the reporting requirements of the USEPA
asbestos regulations (40 CFR 61. Subpart M),
which call for specific information such as a
description of control methods and control
equipment to be used and the disposal sites
the contractor proposes to use to dispose of
the asbestos containing materials.

The asbestos abatement plan should
contain the following information:

« A physical description of the work area:

¢ A description of the approximate amount
of material to be removed;

o A schedule for turning off and sealing
existing ventilation systems; -

* Personnel hygiene procedures:

¢ Labeling procedures; ’

o A description of personal protective
equipment and clothing to be worn by
employees; - ‘

e A description of the local exhaust
ventilation systems to be used:

o A description of work practices to be
observed by employees: :

o A description of the methods to be used
to remove the asbestos-containing material:

o The wetting agent to be used:

* A description of the sealant to be used at
the end of the project;

= An air monitoring plan; :

¢ A description of the method to be used to
transport waste material; and

* The location of the dump site.

Materials and Equipment Necessary for
Asbestos Removal

Although individual asbestos removal
projects vary in terms of the equipment
required to accomplish the removal of the
material. some equipment and materials are
common to most asbestos removal
operations. Equipment and materials that
should be available at the beginning of each
project are: {1) rolls of polyethylene sheeting:
{2) rolls of gray duct tape or clear plastic
tape; (3) HEPA filtered vacuum(s); {4) HEPA-
filtered portable ventilation system(s): {5} a
wetting agent; (6) an airless sprayer: (7} a
portable shower unit: (8} appropriate
respirators: (9) disposable coveralls: (10)
signs and labels; (11) pre-printed disposal
bags: and (12} a manometer or pressure

auge.

Rolls of Polyethylene Plastic and Tape.
Rolls of polyethylene plastic (8 mil in
thickness) should be available to construct
the asbestos removal enclosure and to seal
windows. doors, ventilation systems, wall
penetrations. and ceilings and floors in the
work area. Gray duct tape or clear plastic
tape should be used to seal the edges of the
plastic and to seal any holes in the plastic
enclosure. Polyethylene plastic sheeting can
be purchased in rolls up to 12-20 feet in width
and up to 100 feet in length.

HEPA-Filtered Vacuum: A HEPA-filtered
vacuum is-essential for cleaning the work
area.after the asbestos has been removed.
Such vacuums are designed to be used with 8
HEPA (High Efficiency Particulate Air) filter.
which is capable of removing 99.97 percent of
the asbestos particles from the air. Various
sizes and capacities of HEPA vacuums are
available. One manufacturer. Nilfisk of
America, Inc.*. produces three models that
range in capacity from 5.25 gallons to 17
gallons (see Figure F-1). All of these models
are portable, and all have long hoses capable
of reaching out-of-the-way places. such as
areas above ceiling tiles. behind pipes. etc.

Exhaust Air Filtration System. A portable
ventilation system is necessary to create 8
negative pressure within the asbestos
removal enclosure. Such units are equipped
with a HEPA filter and are designed to
exhaust and clean the air inside the enclosure

" before exhausting it to the outside of the

enclosure (See Figure F-2). Systems are
available from several manufacturers. One
supplier, Micro-Trap. Inc.,  has two
ventilation units that range in capacity from
600 cubic feet per minute (CFM) to 1.700
CFM. According to the manufacturer's
literature. Micro-Trap * units filter particles
of 0.3 micron in size with an efficiency of
99.99 percent. The number and capacity of
units required to ventilate an enclosure
depend on the size of the area to be
ventilated.

* Mention of trade names or commercial
products does not constitute endorsement of
recommendation for use.
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Source: Product Catalog, Asbestos Control Technologies, Inc., Maple Shade., N.J., 198S.

Source: Product Catalog. Asbestos Control
Technologies, Inc., Maple Shade, N.J., 1985.

Figure F-2. Portable Exhaust Ventilation System
with HEPA Filter

Wetting Agents. Wetting agents
(surfactants) are added to water (which is
then called amended water) and used to soak
asbestos-containing materials; amended
water penetrates more effectively than plain
water and permits more thorough soaking of
the asbestos-containing materials. Wetting
the asbestos-containing material reduces the
number of fibers that will break free and
become airborme when the asbestos-
containing material is handled or otherwise
disturbed. Asbestos-containing materials
should be thoroughly soaked before removal
is attempted; the dislodged material should
feel spongy to the touch. Wetting agents are
generally prepared by mixing 1 to 3 ounces of
wetting agent to 5 gallons of water.

One type of asbestos, amosite, is relatively
resistant to soaking, either with plain or
amended water. The work practices of choice
when working with amosite containing
material are to soak the material as much as
possible and then to bag it for disposal
immediately after removal, so that the
material has no time to dry and be ground
into smaller particles that are more likely to
liberate airborne asbestos.

In a very limited number of situations. it
‘may not be possible to wet the asbestos-
containing material before removing it.
Examples of such rare situations are: (1)

Figure F-1. HEPA Filtered Vacuums

Removal of asbestos material from a “live™
electrical box that was oversprayed with the
material when the rest of the area was
sprayed with asbestos-containing coating;
and (2) removing asbestos-containing
insulation from a live steam pipe. In both of
these situations, the preferred approach
would be to turn off the electricity or steam,
respectively, to permit wet removal methods
to be used. However, where removal work
must be performed during working hours, i.e.,
when normal operations cannot be disrupted,
the asbestos-containing material must be
removed dry. Immediate bagging is then the
only method of minimizing the amount of
airborne asbestos generated.

Airless Sprayer. Airless sprayers. are used
to apply amended water to asbestos-
containing materials. Airless sprayers allow
the amended water to be applied in a fine
spray that minimizes the release of asbestos
fibers by reducing the impact of the spray on
the material to be removed. Airless sprayers
are inexpensive and readily available.

Portable Shower. Unless the site has
available a permanent shower facility that is
contiguous to the removal area, a portable
shower system is necesssary to permit
employees to clean themselves after
exposure to asbestos and to remove any
asbestos contamination from their hair and
bodies. Taking a shower prevents employees
from leaving the work area with asbestos on
their clothes and thus prevents the spread of
asbestos contamination to areas outside the
asbestos removal area. This measure also
protects members of the families of asbestos
waorkers from possible exposure to asbestos.
Showers should be supplied with warm water
and a drain. A shower water filtration system
to filter asbestos fibers from the shower
water is recommended. Portable shower units
are readily available, inexpensive, and easy
to install and transport.

Respirators. Employees involved in
asbestos removal projects should be provided
with appropriate NIOSH-approved
respirators. Selection of the appropriate
respirator should be based on the

concentration of asbestos fibers in the work
area. If the concentration of asbestos fibers is
unknown, employees should be provided
with respirators that will provide protection
against the higheat concentration of asbestos
fibers that can reasonably be expected to
exist in the work area. For most work within
an enclosure. employees should wear half-
mask dual-filter cartridge respirators.
Disposable face mask respirators (single-use.
should not be used to protect employers from
exposure to asbestos fibers.

Disposable Coveralls. Employees involved
in asbestos removal operations should be
provided with disposable impervious
coveralls that are equipped with head and
foot covers. Such coveralls are typically
made of Tyvek! The coverall has a zipper
front and elastic wrists and ankles.

Signs and Labels. Before work begins, a
supply of signs to demarcate the entrance to
the work area should be obtained. Signs are
available that have the wording required by
the final OSHA standard. The required labels
are also commercially available as press-on
labels and pre-printed on the 8-mil
polyethylene plastic bags used to dispose of
asbestos-containing waste material.

Preparing the Work Area

Preparation for constructing negative-
pressure enclosures should begin with the
removal of all movable objects from the work
area, e.g., desks, chairs, rugs, and light
fixtures, to ensure that these objects do not
become contaminated with asbestos. When
movable objects are contaminated or are
suspected of being contaminated, they should
be vacuumed with a HEPA vacuum and
cleaned with amended water, unless they are
made of material that will be damaged by the
wetting agent; wiping with plain water is
recommend in those cases where amended
water will damage the object. Before the
asbestos removal work begins, objects that

 Mention of trade names or commercial
products does not constituts endcrsement or
recommendation for use.
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cannot be removed from the work area-
should be covered with a 8-mil-thick
polyethylene plastic sheetiug that is securely
taped with duct tape or plastic tape to
achieve an air-tight seal around the object

Constructing the Enciosure

When all objects have either been removed
from the work area or covered with plastic,
all penetrations of the floar, walls, and ceiling
should be sealed with 6-mil palyethylene
plastic and tape to prevent airborne asbestos
from escaping into areas outside the work
area of from lodging in cracks around the
penetrations. Penetrations that require
sealing are typically found around electrical
conduils, telephone wires, and water supply
and drain pipes. A single entrance to be used
for access and egress to the work area should
be selected. and all other doors and windows
should be sealed with tape or be covered
with 8-mil polyethylene plastic sheeting and
securely taped. Covering windows and
unnecessary doors with a layer of
polyethylene before covering the walls
provides a second layer of protection and
saves time in installation because it reduces
the number of edges that must be cut and
taped. All other surfaces such as support
columns, ledges, pipes, and other surfaces
should also be covered with pelyethylene
plastic sheeting and taped before the walls
themselves are completely covered with

sheeting.

Next a thin layer of spray adhesive should
be sprayed along the top of all walls
sarrounding the exclosed work area, close to
the wafl-ceiling interface, and a layer of
polyethylene plastic sheeting should be stuck
to this adhesive and taped. The entire inside
surfaces of ail wall areas are covered in this
manner, and the sheeting over the walls is
extended across the floor area until it meets
in the center of the area, where it is taped to
form a single layer of material encasing the
entire room except for the ceiling. A final
layer of plastic sheeting is then laid across
the plastic-covered floor ares and up the
walls to a level of 2 feet or so; this layer
provides a second protective layer of plastic
sheeting over the floor, which can then be

removed and disposed of easily-after the
asbestos-containing material that has
dropped to the floor bas been bagged and
removed.
Building Hygiene Facilities

Paragraph (j) of the final standard
mandates that employers involved in
asbestos removal, demolition. or renovation
operations provide their employees with
hygiene facilities to be used to decontaminate
asbestos-exposed workers, equipment, and
clothing before such employees leave the
work area. These decontamination facilities
consist of:

(1) A clean change room:

(2) A shower: and

(3) An equipment room.

The clean change room is an area in which
employees remove their street clothes and
don their respirators and disposable
protective clothing. The clean room should
have hooks on the wall or be equipped with
lockers for the storage of workers' clothing
and personal articles. Extra disposable
coveralls and towels can also be stored in the
clean change room.

The shower should be contiguous with both
the clean and dirty change room (see Figure
F-3) and should be used by all workers
leaving the work area. The shower should
also be used to clean asbestos-contaminated
equipment and materials, such as the
outsides of asbestos waste bags and hand
tools used in the removal process.
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Source: EPA 198S. Asbestos Waste Management Guidance (EPA/530-SW-85-007).
Figure F-3. Cutaway View of Enclosure and Hygiene Facilities

The equipment room (also called the dirty
change room) is the area where workers
remove their protective coveralls and where
equipment that is to be used in the work area

can be stored. The equipment room should be

lined with 8-mil-thick polyethylene plastic
shreeting in the same way as was done in the

work area enclosure. Two layers of 8-mil
polyethylene plastic sheeting that are not
taped together from a doubie flap or barrier
between the equipment roem and the work
area and between the shower and the cleun
change roem (see Figure F-4}.
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Figure F-4. Typical Hygiene Facility Layout

‘When feasible, the clean change room,
shower, and equipment room should be
contiguous and adjacent to the negative-
pressure enclosure surrounding the removal
area. In the overwhelming number of cases,
hygiene facilities can be built contiguous to
the negative-pressure enclosure. In some
cases. however, hygiene facilities may have
to be located on another floor of the building
where removal of asbestos-containing
materials is taking place. In these instances,
the hygiene facilities can in effect be made to
be contiguous to the work area by
constructing a polythylene plastic “tunnel”
from the work area to the hygiene facilities.

Such a tunnel can be made even in cases
where the hygiene facilities are located
several floors above or below the work area;
the tunnel begins with a double flap door at
the enclosure, extends through the exit from
the floor, continues down the necessary
number of flights of stairs and goes through a
double-flap entrance to the hygiene facilities.
which have been prepared as described
above. The tunnel is constricted of 2-inch by
4-inch lumber or aluminum struts and

- covered with 8-mil-thick polyethylene plastic

sheeting.
In the rare instances when there is not

enough space to permit any hygiene facilities

to be built at the work site, employees should
be directed to change into a clean disposable
worksuit immediately after exiting the
enclosure (without removing their
respirators) and to proceed immediately to
the shower. Alternatively, employees could
be directed to vacyum their disposable
coveralls with a HEPA-filtered vecuum
before proceeding to a shower located a
distance from the enclosure.

The clean room, shower, and equipment
room must be sealed completely to ensure
that the sole source of air flow through these
areas originates from uncontaminated areas
outside the asbestos removal, demolition, or
renovation enclosure. The shower must be
drained properly after each use to ensure that
contaminated water is not released to
uncontaminated areas. If waste water is
inadvertently released. it should be cleaned
up as soon as possible to prevent any
asbestos in the water from drying and

becoming airborne in areas outside the work
area.

Establishing Negative Pressure Within the
Enclosure . .

After construction of the enclosureis - -
completed, a ventilation system(s) should be
installed to create a negative pressure within
the enclosure with respect to the area outside
the enclosyre. Such ventilation systems must
be equipped with HEPA filters to prevent the

_ release of asbestos fibers to the environment

outside the enclosure and should be operated
24 hours per day during the entire project
until the final cleanup is completed and the
results of final air samples are received from
the laboratory. A sufficient amount of air
should be exhausted to create a pressure of
—0.02 inches of water within the enclosure
with respect to the area outside the
enclosure..

These ventilation systems should exhaust
the HEPA-filtered clean air outside the
building in which the asbestos removal,
demolition, or renovation is taking place (see
Figure F-5). If access to the outside is not
available, the ventilation system can exhaust
the HEPA-filtered asbestos-free air to an area
within the building that is as far away as
possible from the enclosure. Care should be
taken to ensure that the clean air is released
either 10 an asbestos-free area orin such a
way as not to disturb any asbestoe-
containing materials.
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Figure F-5. Examples of Negative Pressure Systems. DF. Decontamination Facility; EU. Exhaust Unit; WA,
Worker Access; A, Single-toom work area with muitiple windows; B, Single-room work ares with singie
window near entrance: C, Large single-room work area with windows and auxiliary makeup air source
(dotted arrow). Arrows denots direction of air flow. Circled numbers indicate progression of removal
sequencs.

A manometer or pressure gauge for
measuring the negative pressure within the
enclosure should be installed and should be
monitored frequently throughout all work
shifts during which asbestos removal,
demolition, or renovation takes place.
Several types of manometers and pressure
gauges are available for this purpose.

All asbestos removal, renovation, and
demolition operations should have a program

for monitoring the concentration of airborne
asbestos and employee exposures to
asbestos. Area samples should be collected
inside the enclosure {approximately four
samples for 5000 square feet of enclosure
area). At least two samples should be
collected outside the work area, one at the
entrance to the ¢lean change room and one at
the exhaust of the portable ventilation
system. In addition, several breathing zone

samples should be collected from those
workers who can reasonably be expected to
have the highest potential exposure to
asbestos.

Removing Asbestos Materials

Paragraph (e)(6)(ii) requires that employers
involved in asbestos removal, demolition, or
renovation gperations designate a competent
person to:

(1) Set up the enclosure;

(2) Ensure the integrity of the enclosure:

(3) Control entry to and exit from the
enclosure;

(4) Supervise all employee exposure
monitoring required by this section;

(5) Ensure the use of protective clothing
and equipment;

(8) Ensure that empleyees are trained in the
use of engineering controls, work practices,
and personal protective equipment;

(7) Ensure the use of hygiene facilities and
the observance of proper decontamination
procedures; and

{8) Ensure that engineering controls are
functioning properly.

The competent persen will generally be a
Cerfifted tndustrixl Hygienist, an industrial

-hygieniet with training and experience in the

handling of asbestos, er a person who has
such training and experience as a result of
an-the-jebAraining and experience.
Ensuring the integrity of the enclosure is
accomplished by inspecting the enclosure
befere asbestos removal work begins and

- prior to emch work shift throughout the entire

period work is being conducted in the
enclosure. The inspection should be
conducted by locating all areas where air
might escape from the enclosure; this is best
accomplished by running a hand over all
seams in the plastic enclosure to ensure that
no seams are ripped and the tape is securely
in place.

The competent person should also ensure
that all unauthorized personnel do not enter
the enclosure and that all employees and
other personnel who enter the enclosure have
the proper protective clothing and equipment.
He or she should also ensure that all
employees and other personnel who enter the
enclosure use the hygiene facilities and
observe the proper decontamination
procedures (described below).

Proper work practices are necessary during
asbestos removal, demolition. and renovation
to ensure that the concentration of asbestos
fibers inside the enclosure remains as low as
possible. One of the most important work
practices is to wet the asbestos-containing
material before it is disturbed. After the
asbestos-containing material is thoroughly
wetted, it should be removed by scraping (ae
in the case of sprayed-on or troweled-on
ceiling material) or removed by cutting the
metal bands or wire mesh that support the
asbestos-containing material on boilers or
pipes. Any residue that remains on the
surface of the object from which asbestos is
being removed should be wire brushed and
wet wiped.

Bagging asbestos waste material promptly
after its removal is another work practice
control that is effective in reducing the
airborne concentration of asbestos within the
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enclosure. Whenever possible, the asbestos
should be removed and placed directly into
bags for disposal rather than dropping the
material to the floor and picking up all of the
material when the removal is complete. If a
significant amount of time elapses between
the time that the material is removed and the
time it is bagged. the asbestos material is
likely to dry out and generate asbestos-laden
dust when it is disturbed by people working
within the enclosure. Any asbestos-

contaminated supplies and equipment that
cannot be decontaminated should be
disposed of in pre-labeled bags; items in this
category include plastic sheeting, disposable
work clothing, respirator cartridges. and
contaminated wash water.

A checklist is one of the most effective
methods of ensuring adequate surveillance of
the integrity of the asbestos removal
enclosure. Such a checklist is shown in Figure
F-6. Filling out the checklist at the beginning

of each shift in which asbestos removal is
being performed will serve to document that
all the necessary precautions will be taken
during the asbestos removal work. The
checklist contains entries for ensuring that:

o The work area enclosure is complete:

¢ The negative-pressure system is in
operation:

« Necessary signs and labels are used:
BILLING CODE 4810-26-
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Asbestos Removal, Renovation, and
Demolition Checklist

Date: ) Location:

Supervisor Project #

Work Area (sg. ft.)

I. Work site barrier . Yes No
Floor covered :

Walls covered

Area ventilation off

All edges sealed

Penetrations sealed

Entry curtains

I1I. Negative Air Pressure
HEPA Vac Ventilation system
Constant operation

" Negative pressure achieved

III. Signs:
Work area entrance

Bags labeled

IV. Work Practices
Removed material promptly bagged

Material worked wet

HEPA vacuum used

No smoking

No eating, drinking

Work area cleaned after completion

Personnel decontaminated each
departure

- V. Protective Egquipment
Disposable clothing used one time

Proper NIOSH-approved respirators

VII. Showers
' ’ On site

Functioning

Soap and towels

Used by all personnel

Figure F-6. Checklist

SILLING CODE 4510-26-C



Federal Register / Vol. 51, No. 119 | Friday, June 20, 1988 / Rules and Regulations

22783

o Appropriate work practices are used:

* Necessary protective clothing and
equipment are used; and

o Appropriate decontamination procedures
are being followed. .

Cleaning the Work Area

After all of the asbestos-containing
material is removed and bagged. the entire
work area should be cleaned until it.is free of
all visible asbestos dust. All surfaces from
which asbestos has been removed should be
cleaned by wire brushing the surfaces, HEPA
vacuuming these surfaces, and wiping them
with amended water. The inside of the plastic

enclosure should be vacuumed with a HEPA
vacuum and wet wiped until there is no
visible dust in the enclosure. Particular
attention should be given to small horizontal
surfaces such as pipes, electrical conduits,
lights, and support tracks for drop ceilings.
All such surfaces should be free of visible
dust before the final air samples are
collected.

Additional sampling should be conducted
inside the enclosure after the cleanup of the
work area has been completed.
Approximately four area samples should be
collected for each 5000 square feet of
enclosure area. The enclosure should not be

dismantled unless the final samples show
asbestos concentrations of less then the final
standard’s action level. EPA recommends
that a clearance level of 0.01 f/cc be achieved
before cleanup is considered complete.

A clearance checklist is an effective
method of ensuring that all surfaces are
adequately cleaned and the enclosure is
ready to be dismantled. Figure F-7 shows &
checklist that can be used during the final
inspection phase of asbestos abatement,
removal, or renovation operations.

BILLING CODE 4510-26-M
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Final Inspection of Asbestos Removal, Renovation,
and Demolition Projects

Date:

Project:
Location:
Building:
CHECKLIST:
Residual dust on: Yes No Yes ‘No
a. Floor e. Horizontal
b. Horizontal surfaces
surfaces f. Pipes

¢. Pipes g. Ducts

d. Ventilation h. Register
equipment i. Lights

FIELD NOTES:
Record any problems encountered here.

FINAL AIR SAMPLE RESULTS:

Figure F-7. Clearance Checklist

BHLING COOE 4810-26-C
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Appendix G to § 1926.58—Wark Practices
and Engineering Controls for Small-Scale.
Short-Duration Asbestos Renovation and
Maintenance Activities—Non-Mandatory

This appendix is not mandatory, in that
construction industry employvers may choose
to comply with all of the requirements of
OSHA's final rule for occupational exposure
to asbestos in the construction industry.

§ 1928.58. However. employers wishing to be
exempted from the requirements of
paragraphs (e)(6) and (f)(2){ii}(B) of § 1926.58
shall comply with the provisions of this
appendix when performing small-scale. short-
duration renovation or maintenance
activities. OSHA anticipates that employers
in the electrical. carpentry. utility. plumbing,
and interior construction trades may wish to
avail themselves of the final standard’s
exemptions for small-scale’ short-duration
renovation and maintenance operations.

Definition of Small-Scale. Short-Duration
Activities

For the purposes of this appendix. small-
scale, short-duration renovation and
maintenance activities are tasks such as. but
not limited to:

« Removal of asbestos-containing
insulation on pipes:

« Removal of small quantities of asbestos-
containing insulation on beams or above
ceilings;

o Replacement of an asbestas-containing
gasket on a valver

« [nstallation or removal of a small section
of drywalk;

» Installation of electrical conduits through
or proximate to asbestos-containing
materials.

Evidence in the record {see the Summary
and Explanation section of the preamble for
paragraph (g). Methods of Compliance, for
specific citations) suggests that the use of
certain engineering and work practice
controls is capable of reducing employee
exposures to asbestos to levels below the
final standard's action level (0.1 f/cc).
Several controls and work practices. used
either singly or in combinaticn. can be
employed effectively to reduce asbestos
exposures during smail maintenance and
renovation operations. These include:

* Wet methods:
+ Removai methods

—Use of Glove bags

—Removal of entire asbestos insulated
pipes or structures

—Use of mini-enclosures

* Enclosure of asbestos materials; and

* Maintenance programs.

This appendix describes these controls and
work practices in detail.

Preparation of the Area Before Renovation or
Maintenance Activities

The first step in preparing to perform a
small-scale, short-duration asbestos
renovation or maintenance task. regardless of
the abatement method that will be used. is
the removal from the work area of all objects
that are movable to protect them from
asbestos contamination. Objects that cannot
be removed must be covered completely with
a 6-mil-thick polyethvlene plastic sheeting
before the task begins. If objects have
already been contaminated, they should be
thoroughly cleaned with a High Efficiency
Particulate Air (HEPA) filtered vacuum or be
wet wiped before they are removed from the
work area or completely encased in the
plastic.

Wet Methods

Whenever feasible, and regardless of the
abatement method to be used (e.g.. removal,
enclosure. use of glove bags), wet methods
must be used during small-scale. short
duration maintenance and renovation
activities that invelve disturbing asbestos-
containing materials. Handling asbestos
materials wet is one of the most reliable
methods of ensuring that asbestos fibers do
not become airborne, and this practice should
therefore be used whenever feasible. As
discussed in the Summary and Explanation
section of the preamble for paragraph (g).
Methods of Compliance. wet methods can be
used in the great majority of workplace
situations. Only in cases where asbestos
work must be performed on live electrical
equipment. on live steam lines. or in other
areas where water will seriously damage
materials or equipment may dry removal be
performed. Amended water or another
wetting agent should be applied by means of
an airless sprayer to minimize the extent to
which the asbestos-containing material is
disturbed.

Asbestos-containing materials should be
wetted from the initiafion of the maintenance

or renovation operation and wetting agents
should be used continually throughoat the
work period to ensure that any dry asbestos-
containing material exposed in-the course r
the work is wet and remains wet until fina.
disposal.

Removal of Small Amount of Asbestos-
Containing Materials

Several methods can be used to remove
small amounts of ashestos-containing
materials during small-scale, short-duration
renovation or maintenance tasks. These
include the use of glove bags. the removal of
an entire asbestos-covered pipe or structure,
and the construction of mini-enclosures. The
procedures that employers must use for each
of these operations if they wish to avail
themselves of the final rule’s exemptions are
described in the following sections.

Glove Bags

As discussed in the Summary and
Explanation section of the preamble for
paragraph (g}, Methods of Compliance,
evidence in the record indicate that the use of
glove bags to enclose the work area during
small-scale, short-duration maintenance or
renovation activities will result in employee
exposures to asbestos that are below the
final standard’s action level of 0.1 f/cc. This
appendix provides requirements for glove-
bag proeedures to be followed by employers
wishing to avail themselves of the standard's
exemptions for each activities. OSHA has
determined that the use of these procedures
will reduce the 8 hour time weighted average
(TWA) exposures of employees involved in
these work operations to levels below the
action level and will thus provide a degree
employee protection equivalent to that
provided by compliance with all provisions of
the final rule.

Glove Bag Installation. Glove bags are
approximately 40-inch-wide times 64-inch-
long bags fitted with arms through which the
work can be performed (see Figure G-1{A)).
When properly installed and used. they
permit workers to remain completely isolated
from the asbestos material removed or
replaced inside the bag. Glove bags can thus
provide a flexibile, easily installed, and
quickly dismantled temporary small work
area enclosure that is ideal for small-scale
asbestos renovation or maintenance jobs.
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Figure G-1. Diagrams Showing Proper Use of Glove Bags in Smafl-Scale, Short-Duration Maintenance and
Renovation Operations.

These bags are single use control devices
that are disposed of at the end of each job.
The bags are made of transparent §-mil-thick
polyethylene plastic with arms of Tyvek *
material (the same material used to make the
disposable protective suits nsed in major -
asbestos removal, renovation, and demotition
operations and in protective gloves). Glove
bags are readily available from safety supply
stores or specialty asbestos removal supply
- houses. Glove bags come pre-labeled with the
- asbestos warning label prescribed by OSHA

- and EPA for bags used to dispase of asbestos
waste. -

Glove Bag Equipment and Supplies.
Supplies and materials that are necessary to
use glove bags effectively include:

(1) Tape to seal the glove bag to the area
from which absbestos is to be removed; *

(2) Amended water or other wetting agents;

{3) An airless sprayer for the application of
the wetting agent;

* Mention of trade names or commercial products
does not constitute endorsement or :
recommendation for use.

{4) Bridging encapsulant (a paste-lika
substance for conting asbestos) to seal the
rough edges of any ashestos-containing
materials that remain withia the glove bag at
the points of attachment after the rest of the-

~ asbestos has be removed:

(5) Tools such as razor knives, nips, and
wire brushes (or other tools suitable for
cutting wire, etc.};:

(6) A HEPA filter-equipped vacuum for
evacuating the glove bag (to minimize the
release of asbestos fibers) during removal of
the bag from the work area and for cleaning
any material that may have escaped during
the installation of the glove bag; and

(7) HEPA-equipped dust cartridge
respirators for use by the employees involved
in the removal of asbestos with the glove bag.

Glove Bag Work Practices. The proper use
of glove bags requires the following steps:

(1) Glove bags must be installed so that
they completely cover the pipe or other
structure where asbestos work is to be done.
Glove bags are installed by cutting the sides
of the glove bag to fit the size of the pipe from
which asbestos is to be removed. The glove

bag is attached to the pipe by folding the
open edges together and securely sealing .
them with tape. All openings in the glove bag
must be sealed with duct tape or equivalent
material. The bottom seam of the glove bag
must also be sealed with duct tape or
equivalent to prevent any leakage from the
bag that may result from a defect in the
bottom seam (Figure G-1(B)).

(2) The employee who is performing the
asbestos removal with the glove bag must
don a haif mask dual-cartridee HEPA-
equipped respirator; respirators should be
worn by employees who are in close contact
with the glove bag and who may thus be
exposed as a result of small gaps in the
seams of the bag or holes punched through
the bag by a razor knife or a piece of wire
mesh.

(3) The removed asbestos rmaterial from the
pipe or other surface that has fallen into the
enclosed bag must be thoroughly wetted with
a wetting agent (applied with an airless
sprayer through the pre-cut port provided in
most gloves bags or applied through a small
hole cut in the bag) (Figure G-1(C}).

(4) Once the asbestos material has been
thoroughly wetted, it can be removed from
the pipe, beam or other surface. The choice of
tool to use to remove the asbestos-containing
material depends on the type of material to
be removed. Asbestos-containing materials
are generally covered with painted canvas
and/or wire mesh. Painted canvas can be cut
with a razor knife and peeled away from the
asbestos-containing material underneath.
Once the canvas has been peeled away, the
asbestos-containing material underneath may
be dry, in which case it should be re-sprayed
with a wetting agent to ensure that it
generates as little dust as possible when
removed. If the asbestos-containing material
is covered with wire mesh, the mesh should
be cut with nips, tin snips, or other
appropriate tool and removed.

A wetting agent must then be used to spray
any layer of dry material that is exposed
beneath the mesh, the surface of the stripped
underlying structure, and the inside of the
glove bag.

{5) ARer removal of the layer of asbestos-
containing material. the pipe or surface from
which asbestos has been removed must be
thoroughty cleaned with a wire brush and
wet wiped with a wetting agent until no
traces of the asbestos containing material can
be seen.

{6) Any asbestos containing insulation
edges that have been exposed as a result of
the removal or maintenance activity must be
encapsulated with bridging encapsulant to
ensure that the edges do.not release asbestos
fibers to the atmosphere after the glove bag
has been removed.

{7) When the asbestos removal and
encapsulation have been completed. a
vacuum hose from a HEPA filtered vacuum.
must be inserted into the glove bag through
the port to remove any air in the bag that
may contain asbestos fibers. When the air
has been removed from the bag, the bag
should be squeezed tightly {as close to the
top as possible), twisted, and sealed with
tape. to keep the asbestos materiais safely in
the bottom of the bag. The HEPA vacuum can
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then be removed from the bag and the glove .

bag itself can be removed from the work area
to be disposed of properly (Figure G-1(D}).

In some instances, such as removal of
asbestos from a small ventilation system or
from a short length of duct, a glove bag may
not be either large enough or of the proper
shape to enclose the work area. In such
cases, a mini-enclosure can be built around
the area where smail-scale, short-duration
asbestos maintenance or renovation work is
to be performed (Figure G-2). Such an
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Figure G-2. Schematic of Mini-enclosure
_ Mini-Enclosures enclosure should be constructed of 8-mil-

thick polyethylene plastic sheeting and can
be small enough lo restrict entry to the
asbestos work area to one worker.

For example. @ mini-enclosure can be built
in a small utility closet when asbestos-
containing duct covering is to be removed.
The enclosure is constructed by:

(1) Affixing plastic sheeting to the walls
with spray adhesive and tape:

(2) Covering the floor with plastic and
sealing the plastic covering the floor to the
plastic on the walls.

(3) Sealing any penetrations such as pip
or electrical conduits with tape: and

{4) Constructing a small change room
(approximately 3 feet square) made of 6-mil-
thick polyethylene plastic supported by 2-
inch by 4-inch lumber (the plastic should be
attached to the lumber supports with staples
or spray adhesive and tape).

The change room should be contiguous to
the mini enclosure, and is necessary to allow
the worker to vacuum off his protective
coveralls and remove them before leaving the
work area. While inside the enclosure, the
worker should wear Tyvek' disposable
coveralls and use the appropriate HEPA
filtered dual cartridge respiratory protection.

The advantages of mini-enclosures are that
they limit the spread of asbestos
contamination, reduce the potential exposure
of bystanders and other workers who may be
working in adjacent areas. and are quick and
easy to install. The disadvantage of mini-
enclosures is that they may be-too small to
contain the equipment necessary to create a
negative pressure within the enclosure:
however, the double layer of plastic sheeting
will serve to restrict the release of asbestos
fibers to the area outside the enclosure.

Removal of Entire Structures

When pipes are insulated with asbestos-
containing materials, removal of the entire
pipe may be more protective, easier, and
more cost-effective than stripping the
asbestos insulation from the pipe. Before
such a pipe is cut, the asbestos-containin
insulation must be wrapped with 6-mil
polyethylene plastic and securely sealed with
duct tape ot equivalent. This plastic covering
will prevent asbestos fibers from becoming
airborne as a result of the vibration created
by the power saws used to cut the pipe. If
possible, the pipes should be cut at locations
that are not insulated to avoid disturbing the
asbestos. If a pipe is completely insulated
with asbestos-containing materials. small
sections should be stripped using the glove-
bag method described above before the pipe
is cut at the stripped sections.

Enclosure

The decision to enclose rather than remove
asbestos-containing material from an area
depends on the building owner's preference.
i.e., for removal or containment. Owners
consider such factors as cost effectiveness,
the physical configuration of the work area.
and the amount of traffic in the area when
determining which abatement method to use.

1f the owner chooses to enclose the
structare rather than to remove the asbestos-
containing material insulating it, a solid
structure (airtight walls and ceilings) must be
built around the asbestos covered pipe or
structure to prevent the release of asbestos-
containing materials into the area beyond the
enclosure and to prevent disturbing\these

' Mention of trade names or commercial products
does nol constitute endorsement or
recommendation for use. e



42788

Federal Kl"u‘gister | Vol. 51, No. 119 / Friday, June 20, 1988 / Rules and Regulationg: - .+«

materials by casual contact du}ing future

., maintenance operations.

Such a permanent (i.e., for the life of the
building) enclosure should be built of new

construction materials and should be impact

resistant and airtight. Enclosure walls should
be made of tongue-and-groove boards,
boards with spine joints, or gypsum boards
having taped seams. The underlying structure
must be able to support the weight of the
enclosure. (Suspended ceilings with {aid in
panelis do not provide airtight enclosures and
should not be used to enclose structures
covered with asbestos-containing materials.)
All joints between the walls and ceiling of
the enclosure shouid be caulked to prevent
the escape of asbestos fibers. During the
installation of enclosures, tools that are used
(such as drills or rivet tools) should be
equipped with HEPA-filtered vacuums.
Before constructing the enclosure, all
electrical conduits, telephone lines, recessed
lights, and pipes in the area to be enclosed
shouid be moved to ensure that the enclosure
will not have to be re-opened later for routine
or emergency maintenance, If such lights or
other equipment cannot be moved to a new
location for logistic reasons, or if moving
them will diaturb the asbestoe-containing
materials. removal rather than enclosure of
the asbestos-containing materials is the
appropriate control method to use.

Maintenance Program

An asbestos maintenance program must be
initiated in all facilities that have asbestos-
containing materials. Such a program should
include:

¢ Development of an inventory of all
asbestos-containing materials in the facility;

¢ Periodic examination of all asbestos-
containing materials to detect deterioration;

* Written procedures for handling asbestos
materiais during the performance of smail-
scale, short-duration maintenance and
renovation activities;

* Written procedures for asbestos
disposal; and :

* Written procedures for dealing with
asbestos-related emergencies.

Members of the building’s msintenance
engineering staff (electricians, heating/air
conditioning engineers, plumbers, etc.} who
may be required to handle asbestos-
containing materials should be trained in safe
procedures. Such training should include at a
minimum:

* Information regarding types of asbestos
and its various uses and forms;

* Information on the heaith effects
associated with esbestos exposure;

¢ Descriptions of the proper methods of
handling asbestos-containing materials; and

¢ Information on the use of HEPA-
equipped dual cartridge respiratory and other
personal protection during maintenance
activities.

Prohibited Activities

_ The training program for the maintenance
engineering staff should describe methods of
handling asbestos-containing materials as
‘well a8 routine maintenance activities that
are prohibited when asbestos-containing

- materials are involved. For example,
maintenance staff employees should be
instructed:

e Not to drill holes in ashestos-containing
materials:

¢ Not to hang plants or pictures on
structures covered with asbestos-containing
materials;

¢ Not to sand asbestos-eontaining floor
tile:

» Not to damage asbestos-containing
materials while moving furniture or other
objects:

¢ Not to install curtains. drapes. or
dividers in such a way that they damage
asbestos-containing materials:

¢ Not to dust floors. ceilings. moldings or
other surfaces in asbestos-contaminated
environments with a dry brush or sweep with
a dry broom;

* Not to use an ordinary vacuum to clean
up asbestos-containing debnis:

e Not to remove ceiling tiles below
asbestos-containing materials without
wearing the proper respiratory protection,
clearing the area of other people. and
observiag asbestos removal waste disposal
procedures;

¢ Not to remove ventilation system filters
dry; and

¢ Not to shake ventilation system filters.

Appendix H to § 1926.58—Substance
Technical Information for Asbestos, Non-
Mandatory

1. Substance Identification

A. Substance: "Asbestos” is the name of a
class of magnesium-silicate minerals that
occur in fibrous form. Minerals that are

included in this group are chrysotile, -

crocidolite, amosite, anthophyllite asbestos,
tremolite asbhestos, and actinolite asbestos.

B. Asbestos, tremolite, anthophyllite, and
actinolite are used in the manufacture of
heat-resistant clothing. automotive brake and
clutch linings, and a variety of building
materials including floor tiles. roofing feits,
ceiling tiles, asbestos-cement pipe and sheet,
and fire-resistant drywall. Asbestos,
tremolite, anthophyllite and actinolite are
also present in pipe and boiler insulation | ,
materials, and in sprayed-on materials ' °
located on beams, in crawligpaces. and
between walls.

C. The potential for an asbestos-containing
product to release breathable fibers depends
on its degree of friability. Friable means that

.the material can be crumbled with hand

pressure and is therefore likely to emit fibers.
The fibrous or fluffy sprayed-on materials
used for fireproofing, insulation, or sound
proofing are considered to be friable, and
they readily release airborne fibers if
disturbed. Materials such as vinyl-asbestos
floor tile or roofing felts are considered
nenfriable and generally do not emit airborne
fibers unless subjected to sanding or sawing
operations. Asbestos-cement pipe or sheet
can emit airborne fibers if the materials are
cut or sawed, or if they are broken during
demolition operations.

D. Permissible exposure: Exposure to
airborne asbestos, tremolite, anthophyllite,
and actinolite fibers may not exceed 0.2
fibers per cubic centimeter of air (0.2 f/cc)
averaged over the 8-hour workday.

II. Health Hazard Data

A. Asbestos, tremolite, anthophyltite, and
actinolite can cause disabling respiratory

disease and various types of cancers if the
fibers are inhaled. Inhaling or ingesting fibers
from contaminated clothing or skin can also
result in these diseases. The symptoms of
these diseases generally do not appear for 20
or more years after initial exposure.

B. Exposure to asbestos, tremolite,
anthophyllite and actinolite has been shown
to cause lung cancer. mesothelioma, and
cancer of the stomach and colon.
Mesothelioma is a rare cancer of the thin
membrane lining of the chest and abdomen.
Symptoms of mesothelioma include shortness
of breath, pain in the walls of the chest. and/
or abdominal pain.

1. Respirators and Protective Clothing

A. Respirators: You are required to wear a
respirator when performing tasks that result
in asbestos. tremolite, anthophvllite and
actinolite exposure that exceeds the
permissible exposure limit (PEL) of 0.2 f/cc.
These conditions can occur while your
employer is in the process of installing
engineering controls to reduce asbestos,
tremolite, anthophyllite and actinolite
exposure, or where engineering controls are
not feasible to reduce asbestos. tremolite,
anthophyllite and actinolite exposure. Air-
purifying respirators equipped with a high-
efficiency particulate air (HEPA) filter can be
used where airborne ashestos, tremolite,
anthophyllite and actinolite fiber
concentrations do not exceed 2 f/cc:
otherwise, air-supplied, positive-pressure, full
facepiece respirators must be used.
Disposable respirators or dust masks are not
permitted to be used for asbestos, tremolite,
anthophyllite and actinolite work. For
effective protectian, respirators must fit your
face and head snugly. Your employer is
required to conduct fit tests when you are
first assigned a respirator and every 8 months
thereafter. Respirators should not be
loosened or removed in work situations
where their use is required.

B. Protective Clothing: Yo are required to
wear protective clothing in work areus where
asbestos. tremolite, anthophyilite, and
actinolite fiber concentrations exceed the
permissible exposure limit (PEL) of 0.2 f/cc to
prevent contamination of the skin. Where
protective clothing is required, your employer
must provide you with clean garments.
Unless vou are working on a large asbestos,
tremolite, anthophrythte, and actinolite
removal or demolition project, your employer
must also provide a change room and
separate lockers for your street clothes and
contaminated work clothes. If you are
working on a large asbestos, tremolite,
anthophyllite. and actinolite removal or
demolition project, and where it is feasible to
do so. your employer must provide a clean
room, shower, and decontamination room
contiguoys to the work area. When leaving
the work area. you must remove
contaminated clothing before proceeding to
the shower. If the shower is not adjacent to
the work area. you must vacuum your
clething before proceeding to change the
room and shower. To prevent inhaling fibers
in contaminated change rooms and showers,
leave your respirator on until you leave the
shower and enter the clean change room.
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A. Wastes that are generated by processes
where asbestos, tremolite, anihephyilite, and
actinolite {s present inciude:

1 Empty asbestos, tremalite. anthophyllite,
and actinolite shipping containers.

2. Process wastes such as cuttings,
trimmings. ot reject materials.

3. Housekeeping waste from sweeping or
vacuuming.

4. Asbestos fireproofing or insulating
material that is reisoved from buildings.

5. Asbestos-containing buiiding products

. removed during building renovation or

demolition.

6. Contaminated disposable protective
clotning.

B. Empty shipping bags can be tlattened
under exhaust hooas and packed into airtight
containers for disposal. Empty shipping
drums are difficult to clean and should be
sealed.

C. Vacuum logs or disposable paper filters
should not be cleaned. but should be sprayed
with a fine water mist and placed into a
labeled waste container.

D. Process waste and housekeeping waste
should be wetted with water or a mixture of
water and surfactant prior to packaging in
disposabie containers.

E. Asbestos-containing material that is
removed from buildings must be disposed of
in leak-tight 6-mil thick plastic bags. plastic-
lined cardboard countainers, or plastic-lined
metal coniainers. These wastes, which are
retnoved while wet, should be sealed in
containers before they dry out to minimize
the release of asbestos, tremolite,
anthophyliite, and actinolite fibers during
handling.

V. Access to [nformation

A. Each year, your employer is required to
inform you of the information contained in
this standard and appendices for asbestos. In
addition, your employer must instruct you in
the proper work practices for handling
asbestos-containing materials, and the
correct use cf protective equipment.

B. Your empioyer is required to determine
whether you are being exposed to asbestos.
You or your representative has the right to
observe employee measurements and to
record the results obtained. Your employer is
required to inform you of your exposure. and.
if you are exposed above the permissible
limit. he or she is required to inform you of
the actions that are being taken to reduce
your exposureto within the permissible limit.

C. Your employer is required to keep
records of your exposures and medical
examinations. These exposure records must
be kept for at least thirty (30) years. Medical
records must be kept for the period of your
employment plus thirty (30) years.

D. Your employer is required to release
your exposure and medical records to your
physician or designated representative upon
your written request.

Appendix 1 to §1926.58—Medical
Surveillance Guidelines for Asbestos,
Tremolite, Anthophyllite, and Actinolite,
Non-Mandatory

1. Route of Enfry

Inhalation ingestion.
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- {I. Paxicology.

o Clinjqa} evidence of the adverse effects

", “asgociated with exposure to asbestos.

tremolite. anthophyllite. and actinolite. is

_ present in the form of several well-conducted

epidemiglogical studies of occupationally
ekposed workers. family contacts of workers,
ahd persons living near asbestos, tremolite.

"~ anthophyilite. and actinolite mines. These
“studies have shown a definite association

" between exposure to asbestos, tremolite,
“anthophyllite. and actiaolite and an

increased incidence of lung cancer, pleural
and'peritoneal mesathelioma, gastrointestinal
cancer. and asbestosis. The latter is a
disabling fibrotic lung disease that is caused
only by exposure to asbestos. Exposure to
asbestos. tremolite, anthophyllite, and
actinolite has also been associated with an
increased incidence of esophageal, kidney.
laryngeal, pharyngeal, and buccal cavity
cancers. As with other known chronic
occupational diseases. disease associated .
with asbestos, tremolite, anthophyllite, and
actinolite generally appears about 20 years
following the first occurrence of exposure:
There are no known acute effects associated
with exposure to asbestos, tremolite,
anthophyllite, and actinolite.

Epidemiological studies indicate that the
risk of lung cancer among exposed workers
who smoke cigarettes is greatly increased
over the risk of lung cancer among non-
exposed smokers or exposed nonsmokers
These studies suggest that cessation of
smoking will reduce the risk of lung cancer
for a person exposed to asbestos, tremolite,
anthophyllite, and actinolite but will not
reduce it to the same level of risk as that
existing for an exposed worker who has
never smoked.

1L Signs and Symptoms of Exposure-Related
Disease

The signs and symptoms of lung cancer or
gastrointestinal cancer induced by exposure
to asbestos, tremolite, anthophyllite, and
actinglite are not unique. except that a chest
X-ray of an exposed patient with lung cancer
may show pleural plaques, pleural
calcification. or pleural fibrosis. Symptoms
characteristic of mesothelioma include
shortness of breath, pain in the walls of the
chest, or abdominal pain. Mesothelioma has
a much longer latency period compared with
lung cancer (40 years versus 15-20 years),
and mesothelioma is therefore more likely to
be found among workers who were first
exposed to asbestos at an early age.
Mesothelioma is always fatal.

Asbestosis is pulmonary tibrosis caused by
the accumulation of asbestos fibers in the
lungs. Symptoms include shortness of breath.
coughing, fatigue, and vague feelings of
sickness. When the fibrosis worsens,
shortness of breath occurs even at rest. The
diagnosis of asbestosis is based on a history
of exposure to asbestos, the presence of
characteristics radiologic changes, end-
inspiratory crackles (rales}, and other clinical
features of fibrosing lung disease. Pleural
plagues and thickening are observed on X-
rays taken during the early stages of the
disease. Asbestosis is often a progressive
disease even in the absence of continued
exposure, aithough this appears to be a highly

individualizéd charaéteristic. In severe cases,
death may be caused by respiratory or
cardiac failure.

IV. Surveillance apd Preventive
Considerations

As noted abové, exposure to asbestos,
tremolite, anthophyllite, and actinolite has
been linked to an increased risk of lung
cancet, mesothelioma, gastrointestinal
cancer.'and asbestosis-among occupationally
exposed workers. Adequate screening tests
to determiné an employee's potential for
developing serious chronic diseases, such as
a cancer, from eéxposure to asbestos,
tremolite. anthophyllite, and actinolite do not
presently exist. However. some tests,
particularly chest X-rays and pulmonary
function tests, may indicate that an employee
has been overexposed to asbestos. tremolite,
anthophyllite. and actinolite, increasing his or
her risk of developing exposure related
chronic diseases. It is important for the
physician to become familiar with the
operating conditions in which occupational
exposure to asbestos, tremolite,
anthophyllite, and actinolite is likely to occur.
This is particularly important in evaluating
medical and work histories and in conducting
physical examinations. When an active
employee has been identified as having been
overexposed to asbestos, tremolite,
anthophyllite, and actinolite. measures taken
by the employer to eliminate or mitigate
further exposure should also lower the risk of
serious long-term consequences.

The employer is required to institute a
medical surveillance program for all
employees who are or will be exposed to
asbestos, tremolite, anthophyllite. and
actinolite at or above the action level (0.1
fiber per cubic centimeter of air) for 30 or
more days per year and for all employees
who are assigned to wear a negative-pressure
respirator. All examinations and procedures
must be performed by or under the
supervision of a licensed physician, at a
reasonable time and place. and at no cost to
the employee.

Although broad latitude is given to the
physician in prescribing specific tests to be
included in the medical surveillance program.
OSHA requires inclusion of the following
elements in the routine examination:

(i} Medical and work histories with special
emphasis directed to symptoms of the
respiratory system, cardiovascular system,
and digestive tract.

(ii) Completion of the respiratory disease
questionnaire contained in Appendix D.

(iii) A physical examination including a
chest roentgenogram and pulmonary function
test that includes measurement of the
employee’s forced vital capacity (FVC) and
forced expiratory volume at one second
(FEVL).

(iv) Any laboratory or other test that the
examining physician deems by sound
medical practice to be necessary.

The employer is required to make the
prescribed tests available at least annually to
those employees covered; more often than
specified if recommended by the examining
physician; and upon termination of
employment.

S
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. The employer is réquired to provide the
physician with the following information: A
copy of this standard and appendices; a
description of the employee’s duties as they
relate to asbestos exposure: the employee's
representative level of exposure to asbestos,
tremolite, anthophyllite, and actinolite; a

. description of any personal protective and

respiratory equipment used; and information
from previous medical examinations of the
affected employee that is not otherwise
available to the physician. Making this
information available to the physician will
aid in the evaluation of the employee’s health

in relation to assigned duties and fitness to
wear personal protective equipment, if
required. c

The employer is required to obtain a
written opinion from the examining physician
containing the results of the medical
examination; the physician's opinion as to
whether the employee has any detected
medical conditions that would place the
employee at an increased risk of exposure-
related disease; any recommended
limitations on the employee or on the use of
personal protective equipment; and a
statement that the employee has been

informed by the physician of the results of
the medical examination and of any medical
conditions related to ashestos. tremolite,
anthophyllite, and actinolite exposure that
require further explanation or treatment. This
written opinion must not reveal specific
findings or diagnoses unrelated to exposure
to asbestos, tremolite, anthophyllite, and
actinolite, and a copy of the opinion must be

" provided to the affected employee.

[FR Doc. 86-13674 Filed 6-17-86; 1:00 pm]
BSILLING CODE 4510-29-M
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