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contaminated surface used in the vali-
dation study. Record and keep the re-
sults of the validation study as an ap-
pendix to the SOP. Include in this ap-
pendix, the solvent used to make the
spiking solution, the PCB concentra-
tion of the spiking solution used to
contaminate the surfaces in the valida-
tion study, and all of the validation
study testing parameters and experi-
mental conditions.
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Subpart E—Asbestos-Containing
Materials in Schools

SOURCE: 52 FR 41846, Oct. 30, 1987, unless
otherwise noted.

§ 763.80 Scope and purpose.
(a) This rule requires local education

agencies to identify friable and nonfri-
able asbestos-containing material
(ACM) in public and private elemen-
tary 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 appro-
priate techniques referred to in this
rule. The rule requires local education
agencies to submit management plans
to the Governor of their State by Octo-
ber 12, 1988, begin to implement the
plans by July 9, 1989, and complete im-
plementation 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 re-
sponse actions. The rule also includes
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recordkeeping 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 encour-
aged to consult with EPA Regional As-
bestos Coordinators, or if applicable, a
State’s lead agency designated by the
State Governor, for assistance in com-
plying with this rule.

(b) Local education agencies must
provide for the transportation and dis-
posal 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 Trans-
portation (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 Con-

trol 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 occu-
pants or custodial or maintenance per-
sonnel in the course of their normal ac-
tivities.

Accredited or accreditation when refer-
ring to a person or laboratory means
that such person or laboratory is ac-
credited 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 vari-
eties of: Chrysotile (serpentine); cro-
cidolite (riebeckite); amosite (cum-
mingtonitegrunerite); anthophyllite;
tremolite; and actinolite.

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 miscella-

neous ACM that is found in or on inte-
rior structural members or other parts
of a school building.

Asbestos debris means pieces of ACBM
that can be identified by color, texture,
or composition, or means dust, if the
dust is determined by an accredited in-
spector 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 applicable, 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 illus-
trated by the separation of ACM into
layers; separation of ACM from the
substrate; flaking, blistering, or crum-
bling of the ACM surface; water dam-
age; 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 dete-
riorated or sustained physical injury
such that the internal structure (cohe-
sion) of the material is inadequate or
which has delaminated such that its
bond to the substrate (adhesion) is in-
adequate, or which, for any other rea-
son, lacks fiber cohesion or adhesion
qualities. Such damage or deteriora-
tion may be illustrated by the separa-
tion of ACM into layers; separation of
ACM from the substrate; flaking, blis-
tering, or crumbling of the ACM sur-
face; water damage; significant or re-
peated water stains, scrapes, gouges,
mars or other signs of physical injury
on the ACM. Asbestos debris origi-
nating from the ACBM in question may
also indicate damage.

Damaged or significantly damaged ther-
mal system insulation ACM means ther-
mal system insulation ACM on pipes,
boilers, tanks, ducts, and other ther-
mal system insulation equipment
where the insulation has lost its struc-
tural 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
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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 ex-
posed ACM ends or joints. Asbestos de-
bris 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 adhe-
sive matrix to prevent the release of fi-
bers, as the encapsulant creates a
membrane over the surface (bridging
encapsulant) or penetrates the mate-
rial and binds its components together
(penetrating encapsulant).

Enclosure means an airtight, imper-
meable, permanent barrier around
ACBM to prevent the release of asbes-
tos fibers into the air.

Fiber release episode means any un-
controlled or unintentional disturb-
ance of ACBM resulting in visible emis-
sion.

Friable when referring to material in
a school building means that the mate-
rial, when dry, may be crumbled, pul-
verized, or reduced to powder by hand
pressure, and includes previously non-
friable 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 (includ-
ing 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), des-
ignated by a person accredited to pre-
pare management plans, design abate-
ment projects, or conduct response ac-
tions.

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 µm in diameter or larger.

Homogeneous area means an area of
surfacing material, thermal system in-
sulation 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 Elemen-

tary and Secondary Education Act of
1965 (20 U.S.C. 3381).

(2) The owner of any nonpublic, non-
profit elementary, or secondary school
building.

(3) The governing authority of any
school operated under the defense de-
pendent’s education system provided
for under the Defense Dependents’ Edu-
cation Act of 1978 (20 U.S.C. 921, et
seq.).

Miscellaneous ACM means miscella-
neous material that is ACM in a school
building.

Miscellaneous material means interior
building material on structural compo-
nents, structural members or fixtures,
such as floor and ceiling tiles, and does
not include surfacing material or ther-
mal 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 condi-
tion, ensure clean up of asbestos fibers
previously released, and prevent fur-
ther release by minimizing and con-
trolling friable ACBM disturbance or
damage.

Potential damage means cir-
cumstances in which:

(1) Friable ACBM is in an area regu-
larly used by building occupants, in-
cluding maintenance personnel, in the
course of their normal activities.

(2) There are indications that there is
a reasonable likelihood that the mate-
rial or its covering will become dam-
aged, deteriorated, or delaminated due
to factors such as changes in building
use, changes in operations and mainte-
nance practices, changes in occupancy,
or recurrent damage.

Potential significant damage means
circumstances in which:

(1) Friable ACBM is in an area regu-
larly used by building occupants, in-
cluding maintenance personnel, in the
course of their normal activities.

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

(3) The material is subject to major
or continuing disturbance, due to fac-
tors including, but not limited to, ac-
cessibility or, under certain cir-
cumstances, 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, in-
cluding removal, encapsulation, enclo-
sure, repair, operations and mainte-
nance, that protects human health and
the environment from friable ACBM.

Routine maintenance area means an
area, such as a boiler room or mechan-
ical room, that is not normally fre-
quented by students and in which
maintenance employees or contract
workers regularly conduct mainte-
nance activities.

School means any elementary or sec-
ondary school as defined in section 198
of the Elementary and Secondary Edu-
cation 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
or recreational activities for an aca-
demic course in physical education.

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

(4) Any maintenance, storage, or util-
ity facility, including any hallway, es-
sential 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 mechan-
ical system used to condition interior
space.

Significantly damaged friable miscella-
neous ACM means damaged friable mis-
cellaneous 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 Puer-
to Rico, Guam, American Samoa, the
Northern Marianas, the Trust Terri-
tory of the Pacific Islands, and the Vir-
gin Islands.

Surfacing ACM means surfacing mate-
rial 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 ma-
terial in a school building applied to
pipes, fittings, boilers, breeching,
tanks, ducts, or other interior struc-
tural 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 agen-
cy responsibilities.

Each local education agency shall:
(a) Ensure that the activities of any

persons who perform inspections, re-
inspections, and periodic surveillance,
develop and update management plans,
and develop and implement response
actions, including operations and
maintenance, are carried out in accord-
ance 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

VerDate 11<MAY>2000 12:40 Aug 17, 2000 Jkt 190158 PO 00000 Frm 00652 Fmt 8010 Sfmt 8010 Y:\SGML\190158T.XXX pfrm03 PsN: 190158T



653

Environmental Protection Agency § 763.85

State regulations (e.g., the Occupa-
tional Safety and Health Administra-
tion asbestos standard for construc-
tion, 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, in-
cluding periodic reinspection and sur-
veillance 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 re-
garding the locations of ACBM and sus-
pected 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 notifi-
cation of such availability has been
provided as specified in the manage-
ment 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 nec-
essary, basic knowledge of:

(i) Health effects of asbestos.
(ii) Detection, identification, and as-

sessment of ACM.
(iii) Options for controlling ACBM.
(iv) Asbestos management programs.
(v) Relevant Federal and State regu-

lations concerning asbestos, including
those in this subpart E and those of the
Occupational Safety and Health Ad-
ministration, U.S. Department of
Labor, the U.S. Department of Trans-
portation and the U.S. Environmental
Protection Agency.

(h) Consider whether any conflict of
interest may arise from the inter-
relationship among accredited per-
sonnel and whether that should influ-
ence the selection of accredited per-
sonnel to perform activities under this
subpart.

§ 763.85 Inspection and reinspections.
(a) Inspection. (1) Except as provided

in paragraph (a)(2) of this section, be-

fore October 12, 1988, local education
agencies shall inspect each school
building that they lease, own, or other-
wise use as a school building to iden-
tify all locations of friable and nonfri-
able ACBM.

(2) Any building leased or acquired on
or after October 12, 1988, that is to be
used as a school building shall be in-
spected 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 neces-
sitated, such buildings shall be in-
spected within 30 days after commence-
ment 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 iden-
tify the locations of all suspected
ACBM.

(ii) Touch all suspected ACBM to de-
termine whether they are friable.

(iii) Identify all homogeneous areas
of friable suspected ACBM and all ho-
mogeneous areas of nonfriable sus-
pected ACBM.

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

(v) Assess, under § 763.88, friable ma-
terial in areas where samples are col-
lected, friable material in areas that
are assumed to be ACBM, and friable
ACBM identified during a previous in-
spection.

(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 inspec-
tion, State of accreditation, and if ap-
plicable, his or her accreditation num-
ber.

(B) An inventory of the locations of
the homogeneous areas where samples
are collected, exact location where
each bulk sample is collected, dates
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that samples are collected, homo-
geneous areas where friable suspected
ACBM is assumed to be ACM, and ho-
mogeneous areas where nonfriable sus-
pected 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 applica-
ble, his or her accreditation number.

(D) A list of whether the homo-
geneous areas identified under para-
graph (a)(4)(vi)(B) of this section, are
surfacing material, thermal system in-
sulation, or miscellaneous material.

(E) Assessments made of friable ma-
terial, the name and signature of each
accredited inspector making the as-
sessment, 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 agen-
cy shall conduct a reinspection of all
friable and nonfriable known or as-
sumed 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 fri-
able known or assumed ACBM.

(ii) Visually inspect material that
was previously considered nonfriable
ACBM and touch the material to deter-
mine whether it has become friable
since the last inspection or reinspec-
tion.

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

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

(v) Assess, under § 763.88, the condi-
tion 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 con-
dition 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 mak-
ing the reinspection, State of accredi-
tation, and if applicable, his or her ac-
creditation number, and any changes
in the condition of known or assumed
ACBM.

(B) The exact locations where sam-
ples are collected during the reinspec-
tion, 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 applica-
ble, his or her accreditation number.

(C) Any assessments or reassess-
ments made of friable material, the
name and signature of the accredited
inspector making the assessments,
State of accreditation, and if applica-
ble, his or her accreditation number.

(c) General. Thermal system insula-
tion that has retained its structural in-
tegrity and that has an undamaged
protective jacket or wrap that prevents
fiber release shall be treated as nonfri-
able 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 statis-
tically random manner that is rep-
resentative 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 ft2 but less
than or equal to 5,000 ft2, except as pro-
vided in § 763.87(c)(2).

(3) At least seven bulk samples shall
be collected from each homogeneous
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area that is greater than 5,000 ft2, ex-
cept as provided in § 763.87(c)(2).

(b) Thermal system insulation. (1) Ex-
cept as provided in paragraphs (b) (2)
through (4) of this section and
§ 763.87(c), an accredited inspector shall
collect, in a randomly distributed man-
ner, at least three bulk samples from
each homogeneous area of thermal sys-
tem 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 section is less than 6 linear or
square feet.

(3) In a manner sufficient to deter-
mine whether the material is ACM or
not ACM, collect bulk samples from
each insulated mechanical system that
is not assumed to be ACM where ce-
ment 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 man-
ner sufficient to determine whether
material is ACM or not ACM, an ac-
credited 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 sus-
pected 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, ana-
lyzed for asbestos using laboratories
accredited by the National Bureau of
Standards (NBS). Local education
agencies shall use laboratories which
have received interim accreditation for
polarized light microscopy (PLM) anal-

ysis under the EPA Interim Asbestos
Bulk Sample Analysis Quality Assur-
ance Program until the NBS PLM lab-
oratory accreditation program for PLM
is operational.

(b) Bulk samples shall not be compos-
ited for analysis and shall be analyzed
for asbestos content by PLM, using the
‘‘Interim Method for the Determina-
tion of Asbestos in Bulk Insulation
Samples’’ found at appendix E to sub-
part E of this part.

(c)(1) A homogeneous area is consid-
ered not to contain ACM only if the re-
sults of all samples required to be col-
lected from the area show asbestos in
amounts of 1 percent or less.

(2) A homogeneous area shall be de-
termined to contain ACM based on a
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 lab-
oratory performing an analysis, the
date of analysis, and the name and sig-
nature of the person performing the
analysis shall be submitted to the per-
son designated under § 763.84 for inclu-
sion into the management plan within
30 days of the analysis.

[52 FR 41846, Oct. 30, 1987, as amended at 60
FR 31922, June 19, 1995]

§ 763.88 Assessment.

(a)(1) For each inspection and rein-
spection conducted under § 763.85 (a)
and (c) and previous inspections speci-
fied under § 763.99, the local education
agency shall have an accredited inspec-
tor provide a written assessment of all
friable known or assumed ACBM in the
school building.

(2) Each accredited inspector pro-
viding a written assessment shall sign
and date the assessment, provide his or
her State of accreditation, and if appli-
cable, accreditation number, and sub-
mit a copy of the assessment to the
person designated under § 763.84 for in-
clusion in the management plan within
30 days of the assessment.

(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 fol-
lowing categories:
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(1) Damaged or significantly dam-
aged thermal system insulation ACM.

(2) Damaged friable surfacing ACM.
(3) Significantly damaged friable sur-

facing ACM.
(4) Damaged or significantly dam-

aged friable miscellaneous ACM.
(5) ACBM with potential for damage.
(6) ACBM with potential for signifi-

cant damage.
(7) Any remaining friable ACBM or

friable suspected ACBM.
(c) Assessment may include the fol-

lowing 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, speci-
fying:

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

(ii) Severity of damage (e.g., major
flaking, severely torn jackets, as op-
posed 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 acces-
sible.

(4) The material’s potential for dis-
turbance.

(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 sig-
nificantly damaged.

(d) The local education agency shall
select a person accredited to develop
management plans to review the re-
sults of each inspection, reinspection,
and assessment for the school building
and to conduct any other necessary ac-
tivities in order to recommend in writ-
ing to the local education agency ap-
propriate response actions. The accred-
ited person shall sign and date the rec-
ommendation, provide his or her State
of accreditation, and, if applicable, pro-
vide his or her accreditation number,
and submit a copy of the recommenda-
tion to the person designated under
§ 763.84 for inclusion in the manage-
ment plan.

§ 763.90 Response actions.

(a) The local education agency shall
select and implement in a timely man-
ner the appropriate response actions in
this section consistent with the assess-
ment conducted in § 763.88. The re-
sponse actions selected shall be suffi-
cient to protect human health and the
environment. The local education
agency may then select, from the re-
sponse actions which protect human
health and the environment, that ac-
tion 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 dam-
aged thermal system insulation ACM is
present in a building, the local edu-
cation 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 insu-
lation ACM and its covering in an in-
tact 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 defi-
nitional standards in § 763.83, the local
education agency shall determine
which of these response actions pro-
tects human health and the environ-
ment. For purposes of determining
which of these response actions are the
least burdensome, the local education
agency may then consider local cir-
cumstances, including occupancy and
use patterns within the school build-
ing, and its economic concerns, includ-
ing short- and long-term costs.

(d) If significantly damaged friable
surfacing ACM or significantly dam-
aged friable miscellaneous ACM is
present in a building the local edu-
cation agency shall:

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

(2) Remove the material in the func-
tional space or, depending upon wheth-
er enclosure or encapsulation would be
sufficient to protect human health and
the environment, enclose or encap-
sulate.

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

(f) If any friable surfacing ACM, ther-
mal 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 ap-
propriate to eliminate the reasonable
likelihood that the ACM or its covering
will become significantly damaged, de-
teriorated, or delaminated.

(3) Remove the material as soon as
possible if appropriate preventive
measures cannot be effectively imple-
mented, or unless other response ac-
tions are determined to protect human
health and the environment. Imme-
diately isolate the area and restrict ac-
cess if necessary to avoid an imminent
and substantial endangerment to
human health or the environment.

(g) Response actions including re-
moval, encapsulation, enclosure, or re-
pair, other than small-scale, short-du-
ration repairs, shall be designed and
conducted by persons accredited to de-
sign and conduct response actions.

(h) The requirements of this subpart
E in no way supersede the worker pro-
tection and work practice require-
ments under 29 CFR 1926.58 (Occupa-
tional Safety and Health Administra-
tion (OSHA) asbestos worker protec-
tion standards for construction), 40
CFR part 763, subpart G (EPA asbestos
worker protection standards for public
employees), and 40 CFR part 61, sub-
part M (National Emission Standards
for Hazardous Air Pollutants—Asbes-
tos).

(i) Completion of response actions. (1)
At the conclusion of any action to re-
move, encapsulate, or enclose ACBM or
material assumed to be ACBM, a per-
son 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 sam-
ples using aggressive sampling as de-
scribed 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 lab-
oratories accredited by the National
Bureau of Standards to conduct such
analysis using transmission electron
microscopy (TEM) or, under cir-
cumstances permitted in this section,
laboratories enrolled in the American
Industrial Hygiene Association Pro-
ficiency Analytical Testing Program
for phase contrast microscopy (PCM).

(iii) Until the National Bureau of
Standards TEM laboratory accredita-
tion program is operational, local edu-
cational agencies shall use laboratories
that use the protocol described in ap-
pendix A to subpart E of this part.

(3) Except as provided in paragraphs
(i)(4), and (i)(5), of this section, an ac-
tion to remove, encapsulate, or enclose
ACBM shall be considered complete
when the average concentration of as-
bestos of five air samples collected
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 concentra-
tion of five air samples collected at the
same time outside the affected func-
tional space and analyzed in the same
manner, and the average asbestos con-
centration of the three field blanks de-
scribed in appendix A of this subpart E
is below the filter background level, as
defined in appendix A of this subpart E,
of 70 structures per square millimeter
(70 s/mm 2).
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(4) An action may also be considered
complete if the volume of air drawn for
each of the five samples collected with-
in 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 asbes-
tos as analyzed by the TEM method in
appendix A of this subpart E, for the
five air samples does not exceed the fil-
ter background level, as defined in ap-
pendix A, of 70 structures per square
millimeter (70 s/mm 2). If the average
concentration of asbestos of the five
air samples within the affected func-
tional space exceeds 70 s/mm 2, or if the
volume of air in each of the samples is
less than 1,199 L of air for a 25 mm fil-
ter or less than 2,799 L of air for a 37
mm filter, the action shall be consid-
ered complete only when the require-
ments of paragraph (i)(3) or (i)(5), of
this section are met.

(5) At any time, a local education
agency may analyze air monitoring
samples collected for clearance pur-
poses by phase contrast microscopy
(PCM) to confirm completion of re-
moval, encapsulation, or enclosure of
ACBM that is greater than small-scale,
short-duration and less than or equal
to 160 square feet or 260 linear feet. The
action shall 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 Occu-
pational Safety and Health (NIOSH)
Method 7400 entitled ‘‘Fibers’’ pub-
lished in the NIOSH Manual of Analyt-
ical Methods, 3rd Edition, Second Sup-
plement, 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 fi-
bers per cubic centimeter (0.01 f/cm 3) of
air). The method is available for public
inspection at the Office of the Federal
Register, 800 North Capitol Street, NW,
Suite 700, Washington, DC, 20408, and
the Non-Confidential Information Cen-
ter (NCIC) (7407), Office of Pollution
Prevention and Toxics, U.S. Environ-
mental Protection Agency, Room B–607
NEM, 401 M Street, SW., Washington,
DC, 20460, between the hours of 12 p.m.
and 4 p.m. weekdays excluding legal
holidays. This incorporation by ref-

erence 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 REG-
ISTER.

(6) To determine the amount of
ACBM affected under paragraph (i)(5)
of this section, the local education
agency shall add the total square or
linear footage of ACBM within the con-
tainment barriers used to isolate the
functional space for the action to re-
move, encapsulate, or enclose the
ACBM. Contiguous portions of material
subject to such action conducted con-
currently or at approximately the
same time within the same school
building shall not be separated to qual-
ify under paragraph (i)(5), of this sec-
tion.

[52 FR 41846, Oct. 30, 1987, as amended at 53
FR 12525, Apr. 15, 1988; 60 FR 31922, June 19,
1995; 60 FR 34465, July 3, 1995]

§ 763.91 Operations and maintenance.
(a) Applicability. The local education

agency shall implement an operations,
maintenance, and repair (O&M) pro-
gram 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 as-
sumed 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 per-
formed 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 em-
ployees 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 ap-
proved by OSHA under section 19 of the
Occupational Safety and Health Act.
Local education agencies may consult
appendix B of this subpart if their em-
ployees are performing operations,
maintenance, and repair activities that
are of small-scale, short-duration.
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(c) Cleaning—(1) Initial cleaning. Un-
less 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 sys-
tem insulation ACM, or friable sus-
pected 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, accord-
ing 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 meth-
ods and frequency of such cleaning.

(d) Operations and maintenance activi-
ties. 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, ei-
ther by physically isolating the area or
by scheduling.

(2) Post signs to prevent entry by un-
authorized persons.

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

(4) Use work practices or other con-
trols, such as, wet methods, protective
clothing, HEPA-vacuums, mini-enclo-
sures, glove bags, as necessary to in-
hibit the spread of any released fibers.

(5) Clean all fixtures or other compo-
nents 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 mainte-
nance activities, shall be designed by
persons accredited to design response
actions and conducted by persons ac-
credited to conduct response actions.

(f) Fiber release episodes—(1) Minor
fiber release episode. The local education
agency shall ensure that the proce-
dures described below are followed in
the event of a minor fiber release epi-
sode (i.e., the falling or dislodging of 3
square or linear feet or less of friable
ACBM): 5

(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 insula-
tion, or seal with latex paint or an
encapsulant, or immediately have the
appropriate response action imple-
mented 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 dis-
lodging 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 nec-
essary 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 de-
signed by persons accredited to design
response actions and conducted by per-
sons accredited to conduct response ac-
tions.

§ 763.92 Training and periodic surveil-
lance.

(a) Training. (1) The local education
agency shall ensure, prior to the imple-
mentation of the O&M provisions of
the management plan, that all mem-
bers 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
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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 employ-
ment. 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, deterio-
ration, and delamination of ACBM.

(v) Name and telephone number of
the person designated to carry out gen-
eral local education agency respon-
sibilities under § 763.84 and the avail-
ability and location of the manage-
ment plan.

(2) The local education agency shall
ensure that all members of its mainte-
nance 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 addi-
tional training. Additional training
shall include, but not be limited to:

(i) Descriptions of the proper meth-
ods of handling ACBM.

(ii) Information on the use of res-
piratory protection as contained in the
EPA/NIOSH Guide to Respiratory Protec-
tion for the Asbestos Abatement Industry,
September 1986 (EPA 560/OPPTS–86–
001), available from the Director, Envi-
ronmental Assistance Division (7408),
Office of Pollution Prevention and
Toxics, U.S. Environmental Protection
Agency, Room E–543B, 401 M St., SW.,
Washington, DC, 20460, Telephone: (202)
554–1404, TDD: (202) 544–0551 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 regula-
tions contained in 40 CFR part 763, sub-
part 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 mainte-
nance and custodial staff who have at-

tended EPA-approved asbestos training
or received equivalent training for
O&M and periodic surveillance activi-
ties involving asbestos shall be consid-
ered trained for the purposes of this
section.

(b) Periodic surveillance. (1) At least
once every 6 months after a manage-
ment plan is in effect, each local edu-
cation 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 surveil-
lance, his or her name, and any
changes in the condition of the mate-
rials.

(iii) Submit to the person designated
to carry out general local education
agency responsibilities under § 763.84 a
copy of such record for inclusion in the
management plan.

[52 FR 41846, Oct. 30, 1987, as amended at 60
FR 34465, July 3, 1995]

§ 763.93 Management plans.
(a)(1) On or before October 12, 1988,

each local education agency shall de-
velop 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 edu-
cation agency.

(2) If a building to be used as part of
a school is leased or otherwise acquired
after October 12, 1988, the local edu-
cation 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 Gov-
ernor.

(3) If a local education agency begins
to use a building as a school after Octo-
ber 12, 1988, the local education agency
shall submit a management plan for
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the school to the Agency designated by
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 man-
agement plans. States may establish
administrative procedures for review-
ing 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 manage-
ment 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 pro-
visions required to be included in the
management plan under this section
shall be retained as part of the man-
agement plan, as well as any informa-
tion that has been revised to bring the
plan up-to-date.

(e) The management plan shall be de-
veloped by an accredited management
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 non-
friable suspected ACBM assumed to be
ACM.

(2) For each inspection conducted be-
fore the December 14, 1987:

(i) The date of the inspection.
(ii) A blueprint, diagram, or written

description of each school building that
identifies clearly each location and ap-
proximate 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.

(iii) 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 ac-
tions or preventive measures taken to
reduce asbestos exposure, including if

possible, the names and addresses of all
contractors involved, start and comple-
tion dates of the work, and results of
any air samples analyzed during and
upon completion of the work.

(v) A description of assessments, re-
quired to be made under § 763.88, of ma-
terial that was identified before De-
cember 14, 1987, as friable ACBM or fri-
able suspected ACBM assumed to be
ACM, and the name and signature,
State of accreditation, and if applica-
ble, accreditation number of each ac-
credited person making the assess-
ments.

(3) For each inspection and reinspec-
tion conducted under § 763.85:

(i) The date of the inspection or rein-
spection and the name and signature,
State of accreditation and, if applica-
ble, the accreditation number of each
accredited inspector performing the in-
spection or reinspection.

(ii) A blueprint, diagram, or written
description of each school building that
identifies clearly each location and ap-
proximate 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 as-
sumed 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 accred-
ited inspector collecting samples, the
State of accreditation, and if applica-
ble, 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 state-
ment that the laboratory meets the ap-
plicable requirements of § 763.87(a) the
date of analysis, and the name and sig-
nature of the person performing the
analysis.

(v) A description of assessments, re-
quired 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 applica-
ble, accreditation number of each ac-
credited person making the assess-
ments.

(4) The name, address, and telephone
number of the person designated under
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§ 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 re-
sponse actions, under § 763.88(d), the
name, signature, State of accreditation
of each person making the rec-
ommendations, and if applicable, his or
her accreditation number.

(6) A detailed description of preven-
tive 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 re-
sponse action or preventive measure,
and a schedule for beginning and com-
pleting each preventive measure and
response action.

(7) With respect to the person or per-
sons who inspected for ACBM and who
will design or carry out response ac-
tions, except for operations and main-
tenance, with respect to the ACBM,
one of the following statements:

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

(ii) A statement that the local edu-
cation 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.

(9) A plan for reinspection under
§ 763.85, a plan for operations and main-
tenance activities under § 763.91, and a
plan for periodic surveillance under
§ 763.92, a description of the rec-
ommendation made by the manage-
ment planner regarding additional
cleaning under § 763.91(c)(2) as part of
an operations and maintenance pro-
gram, and the response of the local

education agency to that recommenda-
tion.

(10) A description of steps taken to
inform workers and building occu-
pants, or their legal guardians, about
inspections, reinspections, response ac-
tions, and post-response action activi-
ties, 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 reinspec-
tion, operations and maintenance ac-
tivities, 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 con-
tractor accreditation plan under sec-
tion 206(b) of Title II of the Act, a
statement that the consultant is ac-
credited 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-ap-
proved course developed under section
206(c) of Title II of the Act.

(f) A local education agency may re-
quire each management plan to con-
tain a statement signed by an accred-
ited management plan developer that
such person has prepared or assisted in
the preparation of such plan or has re-
viewed 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 imple-
ment) the management plan.

(g)(1) Upon submission of a manage-
ment 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, includ-
ing teachers, other school personnel
and their representatives, and parents.
The local education agency may charge
a reasonable cost to make copies of
management plans.
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(2) Each local education agency shall
maintain in its administrative office a
complete, updated copy of a manage-
ment plan for each school under its ad-
ministrative 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 representa-
tives, 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, up-
dated 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 rep-
resentatives of EPA and the State, the
public, including parents, teachers, and
other school personnel and their rep-
resentatives within 5 working days
after receiving a request for inspection.
The school may charge a reasonable
cost to make copies of the manage-
ment plan.

(4) Upon submission of its manage-
ment plan to the Governor and at least
once each school year, the local edu-
cation agency shall notify in writing
parent, teacher, and employee organi-
zations of the availability of manage-
ment plans and shall include in the
management plan a description of the
steps taken to notify such organiza-
tions, and a dated copy of the notifica-
tion. In the absence of any such organi-
zations for parents, teachers, or em-
ployees, the local education agency
shall provide written notice to that rel-
evant group of the availability of man-
agement 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 agen-
cies and maintained as part of the
management plan.

(i) Each management plan must con-
tain a true and correct statement,
signed by the individual designated by
the local education agency under
§ 763.84, which certifies that the gen-

eral, local education agency respon-
sibilities, as stipulated by § 763.84, have
been met or will be met.

§ 763.94 Recordkeeping.
(a) Records required under this sec-

tion shall be maintained in a central-
ized location in the administrative of-
fice of both the school and the local
education agency as part of the man-
agement plan. For each homogeneous
area where all ACBM has been re-
moved, the local education agency
shall ensure that such records are re-
tained for 3 years after the next rein-
spection 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 non-
friable suspected ACBM assumed to be
ACM, the local education agency shall
provide:

(1) A detailed written description of
the measure or action, including meth-
ods used, the location where the meas-
ure or action was taken, reasons for se-
lecting the measure or action, start
and completion dates of the work,
names and addresses of all contractors
involved, and if applicable, their State
of accreditation, and accreditation
numbers, and if ACBM is removed, the
name and location of storage or dis-
posal site of the ACM.

(2) The name and signature of any
person collecting any air sample re-
quired to be collected at the comple-
tion of certain response actions speci-
fied by § 763.90(i), the locations where
samples were collected, date of collec-
tion, the name and address of the lab-
oratory analyzing the samples, the
date of analysis, the results of the
analysis, the method of analysis, the
name and signature of the person per-
forming the analysis, and a statement
that the laboratory meets the applica-
ble requirements of § 763.90(i)(2)(ii).

(c) For each 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 train-
ing, and the number of hours com-
pleted in such training.

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

(e) For each time that cleaning under
§ 763.91(c) is performed, the local edu-
cation agency shall record the name of
each person performing the cleaning,
the date of such cleaning, the locations
cleaned, and the methods used to per-
form 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 ac-
tivity, the locations where such activ-
ity occurred, a description of the activ-
ity including preventive measures
used, and if ACBM is removed, the
name and location of storage or dis-
posal site of the ACM.

(g) For each time that major asbestos
activity under § 763.91(e) is performed,
the local education agency shall pro-
vide the name and signature, State of
accreditation, and if applicable, the ac-
creditation number of each person per-
forming 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 loca-
tion of the episode, the method of re-
pair, 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 ad-
jacent to any friable and nonfriable
ACBM and suspected ACBM assumed to
be ACM located in routine mainte-
nance areas (such as boiler rooms) at
each school building. This shall in-
clude:

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

(2) ACBM for which no response ac-
tion 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 pursu-
ant to section 203(b) of Title II of the
Act, including failure to follow proce-
dures and failure to use accredited per-
sonnel and laboratories.

(ii) Knowingly submit false informa-
tion to the Governor regarding any in-
spection pursuant to regulations under
section 203(i) of Title II of the Act.

(iii) Fail to develop a management
plan pursuant to regulations under sec-
tion 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 vio-
lates 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 pur-
poses 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 vio-
lates 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
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access to or copying of records, as re-
quired 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 sec-
tion 11 of Title I of the Act.

(4) Section 16(a) of Title I of the Act
(15 U.S.C. 2615) provides that any per-
son who violates any provision of sec-
tion 15 of Title I of the Act shall be lia-
ble to the United States for a civil pen-
alty in an amount not to exceed $25,000
for each such violation. Each day such
a violation continues shall, for pur-
poses 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 as-
sessed 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.S.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 re-
quired by or under Title I 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 Gov-
ernor of the State or the EPA Asbestos
Ombudsman, 401 M Street, SW., Wash-
ington, 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 As-
bestos Ombudsman or the Governor
shall investigate and respond to the
complaint within a reasonable period
of time if the allegations provide a rea-
sonable basis to believe that a viola-
tion of the Act has occurred.

(f) Inspections. EPA may conduct in-
spections and review management
plans under section 11 of Title I of the

Act (15 U.S.C. 2610) to ensure compli-
ance.

§ 763.98 Waiver; delegation to State.

(a) General. (1) Upon request from a
State Governor and after notice and
comment and an opportunity for a pub-
lic hearing in accordance with para-
graphs (b) and (c) of this section, EPA
may waive some or all of the require-
ments of this subpart E if the State has
established and is implementing or in-
tends to implement a program of asbes-
tos 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 Gov-
ernor to waive any requirement of this
subpart E shall be sent with three com-
plete copies of the request to the Re-
gional Administrator for the EPA Re-
gion in which the State is located and
shall include:

(1) A copy of the State provisions or
proposed provisions relating to its pro-
gram of asbestos inspection and man-
agement in schools for which the re-
quest is made.

(2)(i) The name of the State agency
that is or will be responsible for admin-
istering and enforcing the require-
ments 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 con-
tacted.

(ii) In the event that more than one
agency is or will be responsible for ad-
ministering and enforcing the require-
ments for which a waiver is requested,
a description of the functions to be per-
formed by each agency, how the pro-
gram will be coordinated by the lead
agency to ensure consistency and effec-
tive administration in the asbestos in-
spection and management program
within the State, the names and job ti-
tles of responsible officials in the agen-
cies, and phone numbers where the offi-
cials can be contacted. The lead agency
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will serve as the central contact point
for the EPA.

(3) Detailed reasons, supporting pa-
pers, 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 situa-
tions, problems, and needs pertaining
to the waiver request accompanied by
an explanation of how the State in-
tends to handle them.

(5) A statement of the resources that
the State intends to devote to the ad-
ministration and enforcement of the
provisions relating to the waiver re-
quest.

(6) Copies of any specific or enabling
State laws (enacted and pending enact-
ment) and regulations (promulgated
and pending promulgation) relating to
the request, including provisions for
assessing criminal and/or civil pen-
alties.

(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 re-
quest.

(c) General notice—hearing. (1) Within
30 days after receipt of a request for a
waiver, EPA will determine the com-
pleteness 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 deter-
mines that a request is complete, EPA
will issue for publication in the FED-
ERAL REGISTER a notice that announces
receipt of the request, describes the in-
formation submitted under paragraph
(b) of this section, and solicits written
comment from interested members of
the public. Comments must be sub-
mitted 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 objec-
tions 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 in-
clude the name and address of the per-
son 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 au-
thority necessary to carry out the pro-
visions of asbestos inspection and man-
agement 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 im-
plementation of the program are or
will be at least as stringent as the re-
quirements of this subpart E.

(3) The State has an enforcement
mechanism to allow it to implement
the program described in the waiver re-
quest.

(4) The lead agency and any cooper-
ating agencies have or will have quali-
fied personnel to carry out the provi-
sions relating to the waiver request.

(5) The State will devote adequate re-
sources to the administration and en-
forcement of the asbestos inspection
and management provisions relating to
the waiver request.

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

(e) Decision. EPA will issue for publi-
cation in the FEDERAL REGISTER a no-
tice 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 fol-
lowing a public hearing, whichever is
applicable. The notice will include the
Agency’s reasons and rationale for
granting or denying the Governor’s re-
quest. The 30-day period may be ex-
tended if mutually agreed upon by EPA
and the State.

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

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

(1) A summary of the State’s imple-
mentation and enforcement activities
during the last reporting period relat-
ing to provisions waived under this sec-
tion, including enforcement actions
taken.

(2) Any changes in the administra-
tion or enforcement of the State pro-
gram implemented during the last re-
porting 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 im-
plementation and enforcement of and
resources devoted to carrying out re-
quirements relating to the waiver. This
evaluation may include, but is not lim-
ited 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 infor-
mation 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 nego-
tiated 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.

(j) Rescission. (1) If the State fails to
meet with EPA or fails to correct defi-
ciencies raised at the informal con-
ference, EPA will deliver to the Gov-
ernor of the State and a responsible of-
ficial in the lead agency a written no-
tice 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
program determined to be inadequate,
and specifies the facts that underlie
the findings of inadequacy.

§ 763.99 Exclusions.

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

(1) An accredited inspector has deter-
mined that, based on sampling records,
friable ACBM was identified in that ho-
mogeneous 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 ap-
plicable, accreditation number and,
within 30 days after such determina-
tion, 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 deter-
mined that, based on sampling records,
nonfriable ACBM was identified in that
homogeneous or sampling area during
an inspection conducted before Decem-
ber 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
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and, within 30 days after such deter-
mination, submit a copy of the state-
ment to the person designated under
§ 763.84 for inclusion in the manage-
ment plan. However, an accredited in-
spector 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 in-
spection records, an accredited inspec-
tor has determined that no ACBM is
present in the homogeneous or sam-
pling 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 accreditation and if appli-
cable, accreditation number that the
homogeneous or sampling area deter-
mined not to be ACBM was sampled in
substantial compliance with § 763.85(a).

(ii) Within 30 days after the inspec-
tor’s determination, the local edu-
cation 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 sam-
pling records and inspection records,
no ACBM is present in the homo-
geneous or sampling area and the
records show that the area was sam-
pled before December 14, 1987, in sub-
stantial compliance with § 763.85(a).
Such determination shall be included
in the management plan for that
school.

(5) An accredited inspector has deter-
mined that, based on records of an in-
spection conducted before December 14,
1987, suspected ACBM identified in that
homogeneous or sampling area is as-
sumed to be ACM. The inspector shall
sign and date a statement to that ef-
fect, with his or her State of accredita-
tion and if applicable, accreditation
number and, within 30 days of such de-

termination, submit a copy of the
statement to the person designated
under § 763.84 for inclusion in the man-
agement plan. However, an accredited
inspector shall identify whether mate-
rial that was nonfriable suspected
ACBM assumed to be ACM has become
friable since the previous inspection
and shall assess the newly friable ma-
terial 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 homo-
geneous or sampling area where asbes-
tos removal operations have been con-
ducted 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, accred-
itation 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 build-
ing, or, to the best of his or her knowl-
edge, no ACBM was used as a building
material in the building. The local edu-
cation agency shall submit a copy of
the signed statement of the architect,
project engineer, or accredited inspec-
tor to the EPA Regional Office and
shall include the statement in the
management plan for that school.

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

(c) 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
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an accredited inspector under para-
graphs (a) (3), (4), (5) of this section, or
an architect, project engineer or ac-
credited inspector under paragraph
(a)(7) of this section, the local edu-
cation agency shall have 180 days fol-
lowing the date of identification of
ACBM to comply with this subpart E.

APPENDIX A TO SUBPART E—INTERIM
TRANSMISSION ELECTRON MICROS-
COPY ANALYTICAL METHODS—MAN-
DATORY 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 trans-
mission electron microscopy (TEM) method
which all laboratories must follow; it is the
minimum requirement for analysis of air
samples for asbestos by TEM. The manda-
tory method contains the essential elements
of the TEM method. The second unit con-
tains the complete non-mandatory method.
The non-mandatory method supplements the
mandatory method by including additional
steps to improve the analysis. EPA rec-
ommends 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 require-
ments as are outlined in the mandatory
method. Hence, laboratories may choose ei-
ther of the two methods for analyzing air
samples by TEM.

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

II. Mandatory 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 sensi-
tivity be no greater than 0.005 structures/
cm3.

2. Asbestiform—A specific type of mineral
fibrosity in which the fibers and fibrils pos-
sess 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 diame-
ter.

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 sus-
tained operation with an open laboratory
blank which on subsequent analysis has an
average of less than 18 structures/mm2 in an
area of 0.057 mm2 (nominally 10 200-mesh grid
openings) and a maximum of 53 structures/
mm2 for any single preparation for that same
area.

6. Cluster—A structure with fibers in a ran-
dom 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 anal-

ysis.
9. Fiber—A structure greater than or equal

to 0.5 µm 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 per-
son responsible for the conduct of sample
handling and the certification of the testing
procedures.

13. Filter background level—The concentra-
tion 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 back-
ground level is defined as 70 structures/mm2.

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 microscopy.
18. SAED—Selected area electron diffrac-

tion.
19. SEM—Scanning electron microscope.
20. STEM—Scanning transmission electron

microscope.
21. Structure—a microscopic bundle, clus-

ter, fiber, or matrix which may contain as-
bestos.

22. S/cm3—Structures per cubic centimeter.
23. S/mm2—Structures per square milli-

meter.
24. TEM—Transmission electron micro-

scope.
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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 inde-
pendent of the abatement contractor to
avoid possible conflict of interest (Ref-
erences 1, 2, 3, and 5 of Unit II.J.).

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 inter-
fere with the analysis of the sample. A filter
blank average of less than 18 s/mm2 in an
area of 0.057 mm2 (nominally 10 200-mesh grid
openings) and a single preparation with a
maximum of 53 s/mm2 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 µm or mixed cellulose
ester having a pore size less than or equal to
0.45 µm.

6. Place these filters in series with a 5.0 µm
backup filter (to serve as a diffuser) and a
support pad. See the following Figure 1:
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7. Reloading of used cassettes is not per-
mitted.

8. Orient the cassette downward at ap-
proximately 45 degrees from the horizontal.

9. Maintain a log of all pertinent sampling
information.
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10. Calibrate sampling pumps and their
flow indicators over the range of their in-
tended use with a recognized standard. As-
semble the sampling system with a rep-
resentative 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 fluctua-
tions 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 III.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. Larg-
er filters may be operated at proportionally
higher flow rates.

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

a. A minimum of five samples per abate-
ment 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 re-
moving the cap for not more than 30 seconds
and replacing it at the time of sampling be-
fore 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 sam-
pling 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 initi-
ating the sampling operation.

19. The following Table I specifies volume
ranges to be used:
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20. Ensure that the sampler is turned up-
right before interrupting the pump flow.

21. Check that all samples are clearly la-
beled 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 Ob-
jectives is shown in the following Table II:
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C. Sample Shipment

Ship bulk samples to the analytical lab-
oratory in a separate container from air
samples.

D. Sample Receiving

1. Designate one individual as sample coor-
dinator at the laboratory. While that indi-
vidual will normally be available to receive
samples, the coordinator may train and su-
pervise 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 con-
tainer shall be rejected.

E. Sample Preparation

1. All sample preparation and analysis
shall be performed by a laboratory inde-
pendent 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/mm2 in an area of 0.057 mm2 (nominally
10 200-mesh grid openings) and a single prep-
aration with a maximum of 53 s/mm2 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 re-
quired. 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 magnifica-
tion or on an optical microscope at a mag-
nification of approximately 400X by using an
eyepiece fitted with a scale that has been
calibrated against a stage micrometer. Opti-
cal microscopy utilizing manual or auto-
mated procedures may be used providing in-
strument calibration can be verified.

b. TEM specimen preparation from
polycarbonate (PC) filters. Procedures as de-
scribed in Unit III.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 II.J.)

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 speci-
fy the conditions that should be used. Insuf-
ficient etching will result in a failure to ex-
pose embedded filters, and too much etching
may result in loss of particulate from the
surface. As an interim measure, it is rec-
ommended that the time for ashing of a
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known weight of a collapsed filter be estab-
lished and that the etching rate be cal-
culated in terms of micrometers per second.
The actual etching time used for the particu-
late asher and operating conditions will then
be set such that a 1–2 µm (10 percent) layer
of collapsed surface will be removed.

iii. Procedures as described in Unit III. 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 re-
quired. 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 magnifica-
tion and camera constant.

2. Determination of Camera Constant and ED
Pattern Analysis. The camera length of the
TEM in ED operating mode must be cali-
brated before ED patterns on unknown sam-
ples are observed. This can be achieved by
using a carbon-coated grid on which a thin
film of gold has been sputtered or evapo-
rated. A thin film of gold is evaporated on
the specimen TEM grid to obtain zone-axis
ED patterns superimposed with a ring pat-
tern 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 super-
imposed ED pattern. Thicker gold film would
normally give multiple gold rings, but it will
tend to mask weaker diffraction spots from
the unknown fibrous particulate. Since the
unknown d-spacings of most interest in as-
bestos 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 magnifica-
tion calibration must be done at the fluores-
cent 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 fluo-
rescent screen either by markings or phys-
ical 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 mainte-
nance of the microscope that involved ad-
justment of the power supplied to the lenses
or the high-voltage system or the mechan-
ical disassembly of the electron optical col-
umn apart from filament exchange, the mag-
nification 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 objec-
tive lens as the specimens are. For instru-
ments that incorporate a 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 lab-
oratory.

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

6. Approximately one-half (0.5) of the pre-
determined 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) or covered
with greater than 25 percent particulate
matter or obviously having nonuniform load-
ing 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 incom-

plete 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 µm 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 defin-
able intersections. Groupings having more
than 2 intersections are to be described as
cluster or matrix. An intersection is a non-
parallel touching or crossing of fibers, with
the projection having an aspect ratio of 5:1
or greater. See the following Figure 2:
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i. Fiber. A structure having a minimum
length greater than or equal to 0.5 µm and an
aspect ratio (length to width) of 5:1 or great-
er 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 diame-
ter.

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 µm and for fibers equal
to or greater than 5 µm in length.

c. Record NSD when no structures are de-
tected in the field.

d. Visual identification of electron diffrac-
tion (ED) patterns is required for each asbes-
tos structure counted which would cause the
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analysis to exceed the 70 s/mm2 concentra-
tion. (Generally this means the first four fi-
bers 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. In the event that
examination of the pattern by a qualified in-
dividual indicates that the pattern has been
misidentified visually, the client shall 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/mm2 concentration. (Generally
speaking, the first 4 amphiboles would re-
quire EDXA.)

g. If the number of fibers in the non-
asbestos class would cause the analysis to
exceed the 70 s/mm2 concentration, the fact
that they are not asbestos must be con-
firmed 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 anal-
ysis alone can be used only after 70 s/mm2

have been exceeded for a particular sample.
i. Fibers classified as amphiboles must be

identified by X-ray analysis and electron dif-
fraction and recorded on the count sheet. (X-
ray analysis alone can be used only after 70
s/mm2 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.

l. 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 µm and an
aspect ratio (length to width) of 5:1 or great-
er 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 ran-
dom 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 require-
ments a minimum of 13 samples is to be col-
lected for the clearance testing of an abate-
ment 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 samples in-
side 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 se-
quence are contained in Unit IV of this Ap-
pendix.

H. Reporting

1. The following information must be re-
ported to the client for each sample ana-
lyzed:

a. Concentration in structures per square
millimeter and structures per cubic centi-
meter.

b. Analytical sensitivity used for the anal-
ysis.

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 indi-

cate that the laboratory met specifications
of the method.

h. Report form must contain official lab-
oratory identification (e.g., letterhead).

i. Type of asbestos.

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

Monitoring the environment for airborne
asbestos requires the use of sensitive sam-
pling 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 perform-
ance of the sampling, the preparation of the
grid from the filter and the actual examina-
tion of this grid in the microscope. Each of
these unit operations must produce a prod-
uct 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
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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 spe-
cific warning of any problems which might

develop within the sampling and analysis op-
erations. A description of these quality con-
trol/quality assurance procedures is summa-
rized in the following Table III:

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

2. Check all laboratory reagents and sup-
plies for acceptable asbestos background lev-
els.

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

4. Prepare multiple grids of each sample.
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5. Provide laboratory blanks with each
sample batch. Maintain a cumulative aver-
age 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.

6. Perform a system check on the trans-
mission electron microscope daily.

7. Make periodic performance checks of
magnification, electron diffraction and en-
ergy dispersive X-ray systems as set forth in
Table III under Unit II.I.

8. Ensure qualified operator performance
by evaluation of replicate analysis and
standard sample comparisons as set forth in
Table III under Unit II.I.

9. Validate all data entries.
10. Recalculate a percentage of all com-

putations and automatic data reduction
steps as specified in Table III under Unit II.I.

11. Record an electron diffraction pattern
of one asbestos structure from every five
samples that contain asbestos. Verify the
identification of the pattern by measure-
ment or comparison of the pattern with pat-
terns collected from standards under the
same conditions. The records must also dem-
onstrate that the identification of the pat-
tern has been verified by a qualified indi-
vidual 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.

J. References

For additional background information on
this method, the following references should
be consulted.

1. ‘‘Guidance for Controlling Asbestos-Con-
taining Materials in Buildings,’’ EPA 560/5–
85–024, June 1985.

2. ‘‘Measuring Airborne Asbestos Following
an Abatement Action,’’ USEPA, Office of
Pollution Prevention and Toxics, EPA 600/4–
85–049, 1985.

3. Small, John and E. Steel. Asbestos
Standards: Materials and Analytical Meth-
ods. N.B.S. Special Publication 619, 1982.

4. Campbell, W.J., R.L. Blake, L.L. Brown,
E.E. Cather, and J.J. Sjoberg. Selected Sili-
cate Minerals and Their Asbestiform Vari-
eties. Information Circular 8751, U.S. Bureau
of Mines, 1977.

5. Quality Assurance Handbook for Air Pol-
lution 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 Determina-
tion of Asbestos in Air.’’

8. Chatfield, E.J., Chatfield Tech. Cons.,
Ltd., Clark, T., PEI Assoc., ‘‘Standard Oper-
ating Procedure for Determination of Air-
borne Asbestos Fibers by Transmission Elec-
tron Microscopy Using Polycarbonate Mem-
brane Filters,’’ WERL SOP 87–1, March 5,
1987.

9. 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 Qual-
ity Assurance Project Plans,’’ USEPA, Office
of Pollution Prevention and Toxics, 1984.

III. Nonmandatory 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 sensi-
tivity be no greater than 0.005 s/cm3.

2. Asbestiform—A specific type of mineral
fibrosity in which the fibers and fibrils pos-
sess 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 diame-
ter.

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 sus-
tained operation with an open laboratory
blank which on subsequent analysis has an
average of less than 18 structures/mm2 in an
area of 0.057 mm2 (nominally 10 200 mesh grid
openings) and a maximum of 53 structures/
mm2 for no more than one single preparation
for that same area.

6. Cluster—A structure with fibers in a ran-
dom 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 anal-

ysis.
9. Fiber—A structure greater than or equal

to 0.5 µm in length with an aspect ratio
(length to width) of 5:1 or greater and having
substantially parallel sides.
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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 per-
son responsible for the conduct of sample
handling and the certification of the testing
procedures.

13. Filter background level—The concentra-
tion 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 back-
ground level is defined as 70 structures/mm2.

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 microscopy.
18. SAED—Selected area electron diffrac-

tion.
19. SEM—Scanning electron microscope.
20. STEM—Scanning transmission electron

microscope.
21. Structure—a microscopic bundle, clus-

ter, fiber, or matrix which may contain as-
bestos.

22. S/cm3—Structures per cubic centimeter.
23. S/mm2—Structures per square milli-

meter.
24. TEM—Transmission electron micro-

scope.

B. Sampling

1. Sampling operations must be performed
by qualified individuals completely inde-
pendent of the abatement contractor to
avoid possible conflict of interest (See Ref-
erences 1, 2, and 5 of Unit III.L.) Special pre-
cautions should be taken to avoid contami-
nation of the sample. For example, materials
that have not been prescreened for their as-
bestos 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 III.L.). Control
checks shall be permanently recorded to doc-
ument the quality of the information pro-
duced. 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 sum-
mary of Sample Data Quality Objectives is
shown in Table II of Unit II.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 re-
duce the potential for particulates 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 re-
quired to be listed on all reports from the
laboratory.

d. Assemble the cassettes in a clean facil-
ity (See definition of clean area under Unit
III.A.).

e. Reloading of used cassettes is not per-
mitted.

f. Use sample collection filters which are
either polycarbonate having a pore size of
less than or equal to 0.4 µm or mixed cel-
lulose ester having a pore size of less than or
equal to 0.45 µm.

g. Place these filters in series with a
backup filter with a pore size of 5.0 µm (to
serve as a diffuser) and a support pad. See
the following Figure 1:
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h. When polycarbonate filters are used, po-
sition the highly reflective face such 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 use-
ful to achieve a reproducible leak-free seal.
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Shrink fit gel-bands may be used for this
purpose and are available from filter manu-
facturers 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 meas-
uring device in series. Perform this calibra-
tion using guidance from EPA Method 2A
each time the unit is sent to the field (See
Reference 6 of Unit III.L.).

b. Configure the sampling system to pre-
clude pump vibrations from being trans-
mitted to the cassette by using a sampling
stand separate from the pump station and
making connections with flexible tubing.

c. Maintain continuous smooth flow condi-
tions by damping out any pump action fluc-
tuations if necessary.

d. Check the sampling system for leaks
with the end cap still in place and the pump
operating before initiating sample collec-
tion. Trace and stop the source of any flow
indicated by the flowmeter under these con-
ditions.

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 approxi-
mately 45 degrees from the horizontal.

g. 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:
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h. Initiate a chain of custody procedure at
the start of each sampling, if this is re-
quested 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:
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k. At the conclusion of sampling, turn the
cassette upward before stopping the flow to
minimize possible particle loss. If the sam-
pling is resumed, restart the flow before re-
orienting the cassette downward. Note the
condition of the filter at the conclusion of
sampling.

l. 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 indi-
vidual clean resealed polyethylene bags.
Bags are to be used for storing cassette caps
when they are removed for sampling pur-
poses. Caps and plugs should only be re-
moved 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.
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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 abate-
ment 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 re-
moving the cap for not more than 30 sec 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 III.L.)

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 clear-
ance 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 samples.

d. After the area has passed a thorough vis-
ual inspection, use aggressive sampling con-
ditions 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 dur-
ing 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 3 of worksite.

v. Monitoring of an abatement work area
with high-volume pumps and the use of cir-
culating 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 sup-
plied 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 not 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 com-
pletely 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 diame-
ters may have comparably increased flow.

f. Sample a volume of air sufficient to en-
sure the minimum quantitation limits. (See
Table I of Unit III.B.5.j.)

8. Ambient sampling.
a. Position ambient samplers at locations

representative of the air entering the abate-
ment site. If makeup air entering the abate-
ment 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 con-
struction is in progress immediately outside
the enclosure, it may be necessary to select
another ambient site. Samples should be rep-
resentative 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 con-
tainer from air samples. Bulk samples and
air samples delivered to the analytical lab-
oratory in the same container shall be re-
jected.

2. Select a rigid shipping container and
pack the cassettes upright in a noncontami-
nating nonfibrous medium such as a bubble
pack. The use of resealable polyethylene
bags may help to prevent jostling of indi-
vidual cassettes.

3. Avoid using expanded polystyrene be-
cause of its static charge potential. Also
avoid using particle-based packaging mate-
rials because of possible contamination.

4. Include a shipping bill and a detailed
listing of samples shipped, their descriptions
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and all identifying numbers or marks, sam-
pling data, shipper’s name, and contact in-
formation. 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.

6. Address the package to the laboratory
sample coordinator by name when known
and alert him or her of the package descrip-
tion, 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 sensitive sam-
pling 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 perform-
ance of the sampling, the preparation of the
grid from the filter and the actual examina-
tion of this grid in the microscope. Each of
these unit operations must produce a prod-
uct 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 oper-
ations 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 de-
velop within the sampling and analysis oper-
ations. A description of these quality con-
trol/quality assurance procedures is summa-
rized in the text below.

1. Prescreen the loaded cassette collection
filters to assure that they do not contain
concentrations of asbestos which may inter-
fere with the analysis of the sample. A filter
blank average of less than 18 s/mm2 in an
area of 0.057 mm2 (nominally 10 200-mesh grid
openings) and a maximum of 53 s/mm2 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 fil-
ter—not the filter which will be used in sam-
pling—before and after the sampling oper-
ation.

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 nec-
essary.

7. Open a loaded cassette momentarily at
one of the indoor sampling sites when sam-
pling 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 sam-
pling 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 which must be eliminated before initi-
ating the sampling operation.

11. Ensure that the sampler is turned up-
right before interrupting the pump flow.

12. Check that all samples are clearly la-
beled 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 coor-
dinator at the laboratory. While that indi-
vidual will normally be available to receive
samples, the coordinator may train and su-
pervise 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 pack-
age 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 sam-
ple coordinator shall immediately notify the
shipper and a responsible laboratory man-
ager before any action is taken to unpack
the shipment.

e. Packages with significant damage shall
be accepted only by the responsible labora-
tory manager after discussions with the cli-
ent.

3. Unwrap the shipment in a clean,
uncluttered facility. The sample coordinator
or his or her designee will record the con-
tents, including a description of each item
and all identifying numbers or marks. A
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Sample Receiving Form to document this in-
formation is attached for use when nec-
essary. (See the following Figure 3.)
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NOTE: The person breaking the chain-of-
custody seal and itemizing the contents as-
sumes responsibility for the shipment and
signs documents accordingly.

4. Assign a laboratory number and sched-
ule an analysis sequence.

5. Manage all chain-of-custody samples
within the laboratory such that their integ-
rity can be ensured and documented.

F. Sample Preparation

1. Personnel not affiliated with the Abate-
ment Contractor shall be used to prepare
samples and conduct TEM analysis. Wet-
wipe the exterior of the cassettes to mini-
mize contamination possibilities before tak-
ing them to the clean sample preparation fa-
cility.

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
HEPA filtered. The cumulative analytical
blank concentration must average less than
18 s/mm2 in an area of 0.057 s/mm2 (nominally
10 200-mesh grid openings) with no more than
one single preparation to exceed 53 s/mm2 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 pre-
paring bulk samples without performing ap-
propriate personal hygiene procedures, i.e.,
clothing change, showering, etc.

4. Preparation. Direct preparation tech-
niques 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. Cur-
rently recommended direct preparation pro-
cedures for polycarbonate (PC) and mixed
cellulose ester (MCE) filters are described in
Unit III.F.7. and 8. Sample preparation is a
subject requiring additional research. Vari-
ation on those steps which do not sub-
stantively change the procedure, which im-
prove filter clearing or which reduce con-
tamination problems in a laboratory are per-
mitted.

a. Use only TEM grids that have had grid
opening areas measured according to direc-
tions in Unit III.J.

b. Remove the inlet and outlet plugs prior
to opening the cassette to minimize any
pressure differential that may be present.

c. Examples of techniques used to prepare
polycarbonate filters are described in Unit
III.F.7.

d. Examples of techniques used to prepare
mixed cellulose ester filters are described in
Unit III.F.8.

e. Prepare multiple grids for each sample.

f. Store the three grids to be measured in
appropriately labeled grid holders or poly-
ethylene capsules.

5. Equipment.
a. Clean area.
b. Tweezers. Fine-point tweezers for han-

dling of filters and TEM grids.
c. Scalpel Holder and Curved No. 10 Sur-

gical Blades.
d. Microscope slides.
e. Double-coated adhesive tape.
f. Gummed page reinforcements.
g. Micro-pipet with disposal tips 10 to 100

µL variable volume.
h. Vacuum coating unit with facilities for

evaporation of carbon. Use of a liquid nitro-
gen 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 fil-
ters.

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 should
be modified as necessary to provide a throt-
tle or bleed valve to control the speed of the
vacuum to minimize disturbance of the fil-
ter. Some early models of ashers admit air
too rapidly, which may disturb particulates
on the surface of the filter during the etch-
ing step.

l. 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 grind-
ing material.

m. Stainless steel mesh.
n. Lens tissue.
o. Copper 200-mesh TEM grids, 3 mm in di-

ameter, or equivalent.
p. Gold 200-mesh TEM grids, 3 mm in di-

ameter, or equivalent.
q. Condensation washer.
r. Carbon-coated, 200-mesh TEM grids, or

equivalent.
s. 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, 6 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
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that has been distilled in glass or filtered or
deionized water is satisfactory for this pur-
pose. 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 III.L.).

7. TEM specimen preparation from poly-
carbonate filters.

a. Specimen preparation laboratory. It is
most important to ensure that contamina-
tion of TEM specimens by extraneous asbes-
tos fibers is minimized during preparation.

b. Cleaning of sample cassettes. Upon re-
ceipt at the analytical laboratory and before
they are taken into the clean facility or lam-
inar 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 ana-
lyst believes the carbon film is too thin. If
there is a need to apply more carbon, the fil-
ter will be treated in the same way as an
uncoated filter. Carbon coating must be per-
formed with a high-vacuum coating unit.
Units that are based on evaporation of car-
bon 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 in-
stalled 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 coat-
ing. Before preparation of the filters, a 75
mm x 50 mm microscope slide 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 fur-
ther preparation must be performed with
great care. The filter and the MCE backing
filter are removed together from the cassette
and placed on a cleaned glass microscope
slide. The filter can be cut with a curved
scalpel blade by rocking the blade from the
point placed in contact with the filter. The
process can be repeated to cut a strip ap-
proximately 3 mm wide across the 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 tweezers
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 etch-
ing 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 very short bursts, separated
by some seconds 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 ma-
terial and make it relatively insoluble in
chloroform. An experienced analyst can
judge the thickness of carbon film to be ap-
plied, and some test should be made first on
unused filters. If the film is too thin, large
particles will be lost from the TEM speci-
men, 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 pat-
terns will be compromised. The carbon film
should be as thin as possible and remain in-
tact on most of the grid openings of the TEM
specimen intact.

f. Preparation of the Jaffe washer. The pre-
cise design of the Jaffe washer is not consid-
ered important, so any one of the published
designs may be used. A washer consisting of
a simple stainless steel bridge is rec-
ommended. Several pieces of lens tissue ap-
proximately 1.0 cm x 0.5 cm are placed on the
stainless steel 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 tis-
sue. See References 8 and 10 of Unit III.L.

g. 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-coat-
ed polycarbonate filter from the filter strip.
The three squares are selected from the cen-
ter 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
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placed carbon-coated side down. The three
excised squares of filters are placed on the
same piece of lens tissue. Any number of sep-
arate 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 al-
lowed to stand for several hours, preferably
overnight.

h. Condensation washing. It has been found
that many polycarbonate filters will not dis-
solve completely in the Jaffe washer, even
after being exposed to chloroform for as long
as 3 days. This problem becomes more seri-
ous 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 ob-
scuration 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 pat-
terns. Before they are counted, TEM grids
must be examined critically to determine
whether they are adequately cleared of resid-
ual filter medium. It has been found that
condensation washing of the grids after the
initial Jaffe washer treatment, with chloro-
form as the solvent, clears all residual filter
medium in a period of approximately 1 hour.
In practice, the piece of lens tissue sup-
porting 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 speci-
mens from MCE filters is similar to that
specified in NIOSH Method 7402. See Ref-
erences 7, 8, and 9 of Unit III.L.

b. Upon receipt at the analytical labora-
tory, 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 con-
tains several paper filters soaked with 2 to 3
mL acetone. Cover the dish. Wait 2 to 4 min-
utes for the sample filter to fuse and clear.

f. Plasma etching of the collapsed filter is
required.

i. The microscope slide to which the col-
lapsed 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. 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 particu-
late from the surface. As an interim meas-
ure, it is recommended that the time for
ashing of a known weight of a collapsed fil-
ter 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 µm (10 per-
cent) layer of collapsed surface will be re-
moved.

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 in-
side the bell jar of a vacuum evaporator.
Evaporate a 1 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 spongy polyurethane
foam. Cut a V-notch on the edge of the foam
and filter paper. Use the V-notch as a res-
ervoir for adding solvent. The wicking sub-
strate 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 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 sub-
strate 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.
Carefully place the section of the filter, car-
bon side down, on the appropriately labeled
grid in the acetone-saturated petri dish.
When all filter sections have been trans-
ferred, slowly add more solvent to the wedge-
shaped trough to bring the acetone level up
to the highest possible level without dis-
turbing 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. TEM Method

1. Instrumentation.
a. Use an 80–120 kV TEM capable of per-

forming electron diffraction with a fluores-
cent screen inscribed with calibrated grada-
tions. 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
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in diameter at crossover. The microscope
shall be calibrated routinely (see Unit III.J.)
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 lab-
oratory. 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 Analyzer 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 analyzed. Record on count sheet: ana-
lyst’s initials and date; lab sample number;
client sample number microscope identifica-
tion; magnification for analysis; number of
predetermined grid openings to be analyzed;
and grid identification. See the following
Figure 4:
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b. Check that the microscope is properly
aligned and calibrated according to the man-
ufacturer’s specifications and instructions.

c. Microscope settings: 80–120 kV, grid as-
sessment 250–1000X, then 15,000–20,000X
screen magnification for analysis.

d. Approximately one-half (0.5) of the pre-
determined 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.
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i. Individual grid openings with greater
than 5 percent openings (holes) or covered
with greater than 25 percent particulate
matter or obviously having nonuniform load-
ing shall not be analyzed.

ii. Examine the grid at low magnification
(<1000X) to determine its suitability for de-
tailed study at higher magnifications.

iii. Reject the grid if:
(1) Less than 50 percent of the grid open-

ings covered by the replica are intact.
(2) It is doubled or folded.
(3) It is too dark because of incomplete dis-

solution 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 map-

ping.
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 analyzed.
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 re-

loaded 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 tra-
verse.

NOTE: A slight overlap should be used so as
not to miss any part of the grid opening
(field).

(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 to 0.5 µm 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:
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An intersection is a non-parallel touching or
crossing of fibers, with the projection having
an aspect ratio of 5:1 or greater. Combina-
tions such as a matrix and cluster, matrix
and bundle, or bundle and cluster are cat-
egorized by the dominant fiber quality—clus-
ter, bundle, and matrix, respectively. Sepa-
rate categories will be maintained for fibers
less than 5 µm and for fibers greater than or
equal to 5 µm in length. Not required, but
useful, may be to record the fiber length in
1 µm 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 µm and an aspect
ratio (length to width) of 5:1 or greater and
substantially parallel sides. Note the appear-
ance of the end of the fiber, i.e., whether it
is flat, rounded or dovetailed, no intersec-
tions.

(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 ran-
dom arrangement such that all fibers are
intermixed and no single fiber is isolated
from the group; groupings must have more
than 2 intersections.
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(4) 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.

(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 struc-
ture type classification on the count sheet
after the field number and fiber number.

(5) Return the fiber to its original location
in the window and 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 Diffrac-
tion (ED) patterns is required for each asbes-
tos structure counted which would cause the
analysis to exceed the 70 s/mm2 concentra-
tion. (Generally this means the first four fi-
bers identified as asbestos must exhibit an
identifiable diffraction pattern for chrysotile
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 be-
longing to one of the following classifica-
tions: chrysotile, amphibole, or nonasbestos.

(1) Chrysotile: The chrysotile asbestos pat-
tern 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 ge-
ometry should match a chrysotile pattern
and be measured semiquantitatively.

(2) Amphibole Group [includes grunerite
(amosite), crocidolite, anthophyllite, tremo-
lite, and actinolite]: Amphibole asbestos
fiber patterns show layer lines formed by
very closely spaced dots, and the repeat dis-
tance 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 unobtain-
able 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 maintaining 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 diffrac-
tion pattern at 0 degrees tilt. If the structure
is suspected to be amphibole, the sample
may have to be tilted to obtain a simple geo-
metric 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/
mm2 concentration. (Generally speaking, the
first 4 amphiboles would require EDXA.)

ii. Can be used alone to confirm chrysotile
after the 70 s/mm2 concentration has been ex-
ceeded.

iii. Can be used alone to confirm all non-
asbestos.

iv. Compare spectrum profiles with profiles
obtained from asbestos standards. The clos-
est 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 non-
asbestos class would cause the analysis to
exceed the 70 s/mm2 concentration, their
identities must be confirmed by EDXA or
measurement of a zone axis diffraction pat-
tern to establish that the particles are non-
asbestos.

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 is al-
ways 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/cm3 is reached.

l. Recording Rules. The count sheet should
contain the following information:

i. Field (grid opening): List field number.
ii. Record ‘‘NSD’’ if no structures are de-

tected.
iii. Structure information.
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(1) If fibers, bundles, clusters, and/or mat-
rices are found, list them in consecutive nu-
merical order, starting over with each field.

(2) Length. Record length category of as-
bestos fibers examined. Indicate if less than
5 µm or greater than or equal to 5 µm.

(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 re-
corded and compared with a standard diffrac-
tion pattern. For each asbestos fiber re-
ported, both a morphological descriptor and
an identification descriptor shall be specified
on the count sheet.

(4) Fibers classified as chrysotile must be
identified by diffraction and/or X-ray anal-
ysis and recorded on the count sheet. X-ray
analysis alone can be used as sole identifica-
tion only after 70s/mm2 have been exceeded
for a particular sample.

(5) Fibers classified as amphiboles must be
identified by X-ray analysis and electron dif-
fraction and recorded on the count sheet. (X-
ray analysis alone can be used as sole identi-
fication only after 70s/mm2 have been exceed-
ed for a particular sample.)

(6) If a diffraction pattern was recorded on
film, the micrograph number must be indi-
cated 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 µm and an
aspect ratio (length to width) of 5:1 or great-
er 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 diame-
ter.

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 re-
call of the original location.

o. Continue scanning until all the struc-
tures are identified, classified and sized in
the field.

p. Select additional fields (grid openings)
at low magnification; scan at a chosen mag-
nification (15,000 to 20,000X screen magnifica-
tion); and analyze until the stopping rule be-
comes 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 re-
quest.

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 sam-
ples shall be taken during the same time pe-
riod.

3. Analyze the abatement area samples ac-
cording to this protocol. The analysis must
meet the 0.005 s/cm3 analytical sensitivity.

4. Remaining steps in the analytical se-
quence are contained in Unit IV. of this Ap-
pendix.

I. Reporting

The following information must be re-
ported to the client. See the following Table
II:
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1. Concentration in structures per square
millimeter and structures per cubic centi-
meter.

2. Analytical sensitivity used for the anal-
ysis.

3. Number of asbestos structures.
4. Area analyzed.

5. Volume of air samples (which was ini-
tially provided by client).

6. Average grid size opening.
7. Number of grids analyzed.
8. Copy of the count sheet must be included

with the report.
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9. Signature of laboratory official to indi-
cate that the laboratory met specifications
of the AHERA method.

10. Report form must contain official lab-
oratory 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 identifica-
tion by ED and EDXA. Those inexperienced
laboratories wishing to develop capabilities
may acquire necessary knowledge through
analysis of appropriate standards and by fol-
lowing detailed methods as described in Ref-
erences 8 and 10 of Unit III.L.

1. Equipment Calibration. In this method,
calibration is required for the air-sampling
equipment and the transmission electron mi-
croscope (TEM).

a. TEM Magnification. The magnification at
the fluorescent screen of 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. A logbook must be
maintained, and the dates of calibration de-
pend on the past history of the particular
microscope; no frequency is specified. After
any maintenance of the microscope that in-
volved adjustment of the power supplied to
the lenses or the high-voltage system or the
mechanical disassembly of the electron opti-
cal column apart from filament exchange,
the magnification must be recalibrated. Be-
fore 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 magnifica-
tion on the fluorescent screen.

i. Define a field of view on the fluorescent
screen either by markings or physical bound-
aries. The field of view must be measurable
or previously inscribed with a scale or con-
centric 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 meas-
ure 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 re-
gion of the fluorescent screen.

iv. Calculate the true magnification (M) on
the fluorescent screen:

M=XG/Y
where:
X=total distance (mm) between the des-

ignated 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. Ini-

tially, 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 accel-
erating 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 spec-
ified in terms of a ‘‘fingerprint’’ technique.
The EDXA spectra must be recorded from in-
dividual 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 meas-
ure the average field diameter and use this
number to calculate the field area for an av-
erage grid opening. Grids are to be randomly
selected from batches up to 1,000.

NOTE: A grid opening is considered as one
field.

ii. 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 micros-
copy utilizing manual or automated proce-
dures may be used providing instrument cali-
bration can be verified.

e. Determination of Camera Constant and
ED Pattern Analysis.

i. The camera length of the TEM in ED op-
erating mode must be calibrated before ED
patterns on unknown samples are observed.
This can be achieved by using a carbon-coat-
ed grid on which a thin film of gold has been
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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 inter-
est 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, 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 sam-

pling 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 perform-
ance of the sampling, the preparation of the
grid from the filter and the actual examina-
tion of this grid in the microscope. Each of
these unit operations must produce a prod-
uct 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 oper-
ations 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 de-
velop within the sampling and analysis oper-
ations. A description of these quality con-
trol/quality assurance procedures is summa-
rized in the following Table III:
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1. When the samples arrive at the labora-
tory, check the samples and documentation
for completeness and requirements before
initiating the analysis.

2. Check all laboratory reagents and sup-
plies for acceptable asbestos background lev-
els.

3. Conduct all sample preparation in a
clean room environment monitored by lab-
oratory 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 aver-
age of these results. If this average is greater
than 53 f/mm 2 per 10 200-mesh grid openings,
check the system for possible sources of con-
tamination.

6. Check for recovery of asbestos from cel-
lulose ester filters submitted to plasma
asher.

7. Check for asbestos carryover in the plas-
ma asher by including a blank alongside the
positive control sample.
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8. Perform a systems check on the trans-
mission electron microscope daily.

9. Make periodic performance checks of
magnification, electron diffraction and en-
ergy dispersive X-ray systems as set forth in
Table III of Unit III.K.

10. Ensure qualified operator performance
by evaluation of replicate counting, dupli-
cate analysis, and standard sample compari-
sons as set forth in Table III of Unit III.K.

11. Validate all data entries.
12. Recalculate a percentage of all com-

putations and automatic data reduction
steps as specified in Table III.

13. Record an electron diffraction pattern
of one asbestos structure from every five
samples that contain asbestos. Verify the
identification of the pattern by measure-
ment or comparison of the pattern with pat-
terns 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 pro-
duced for clearance testing of an asbestos
abated area. Additional information may be
gained by other control tests. Specifics on
those control procedures and options avail-
able for environmental testing can be ob-
tained by consulting References 6, 7, and 11
of Unit III.L.

L. References
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IV. Mandatory Interpretation of Transmission
Electron Microscopy Results to Determine
Completion of Response Actions

A. Introduction

A response action is determined to be com-
pleted by TEM when the abatement area has
been cleaned and the airborne asbestos con-
centration inside the abatement area is no
higher than concentrations at locations out-
side the abatement area. ‘‘Outside’’ means
outside the abatement area, but not nec-
essarily 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 abate-
ment area has passed a thorough visual in-
spection, 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 com-
pleted when the average airborne asbestos
concentration measured inside the abate-
ment 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 re-
moval complete when, in fact, the air con-
centration inside the abatement area is sig-
nificantly higher than 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 contami-
nation 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 aver-
age number of asbestos structures on sam-
ples inside the abatementarea isnogreater
than 70 s/mm 2 of filter, the response action
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may be considered complete without com-
paring the inside samples to the outside sam-
ples. 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 distin-
guished from the filter contamination/back-
ground level (fibers deposited on the filter
that are unrelated to the air being sampled).
The screening test cannot be used when vol-
umes of less than 1,199 L for 25 mm filter or
2,799 L for a 37 mm filter are collected be-
cause the ability to distinguish levels sig-
nificantly different from filter background is
reduced at low volumes.

The initial screening test is expressed in
structures per square millimeter of filter be-
cause filter background levels come from
sources other than the air being sampled and
cannot be meaningfully expressed as a con-
centration per cubic centimeter of air. The
value of 70 s/mm2 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 mm2) to 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 struc-
ture. As more information on the perform-
ance of the method is collected, this cri-
terion may be modified. Since different com-
binations of the number and size of grid
openings are permitted under the TEM pro-
tocol, the criterion is expressed in structures
per square millimeter of filter to be con-
sistent across all combinations. Four struc-
tures per 10 grid openings corresponds to ap-
proximately 70 s/mm2.

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 mm2 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 abate-
ment 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
millimeter of filter is less than or equal to 70
s/mm2; or

b. The three blank samples have an arith-
metic mean of the asbestos structure con-

centration on the blank fil-
ters that is less thanor equal to 70 s/mm2 and
the average airborne asbestos concentration
measured inside the abatement area is not
statistically higher than the average air-
borne asbestos concentration measured out-
side the abatement area as determined by
the Z-test. The Z-test is carried out by calcu-
lating

where YI is the average of the natural loga-
rithms of the inside samples and YO is the
average of the natural logarithms of the out-
side samples, nI is the number of inside sam-
ples and nO is the number of outside samples.
The response action is considered complete if
Z is less than or equal to 1.65.

NOTE: When no fibers are counted, the cal-
culated detection limit for that analysis is
inserted for the concentration.

2. If the abatement site does not satisfy ei-
ther (1) or (2) of this Section C, the site must
be recleaned and a new set of samples col-
lected.

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 anal-
ysis of existing samples, reclean the abate-
ment site, and collect a new set of samples.
The following sequence is outlined to mini-
mize the number of analyses needed to reach
a decision.

1. Analyze the inside samples.
2. If at least 1,199 L of air for a 25 mm filter

or 2,799 L of air for a 37 mm filter is collected
for each inside sample and the arithmetic
mean concentration of structures per square
millimeter of filter is less than or equal to 70
s/mm2, the response action is complete and
no further analysis is needed.

3. If less than 1,199 L of air for a 25 mm fil-
ter or 2,799 L of air for a 37 mm filter is col-
lected for any of the inside samples, or the
arithmetic mean concentration of structures
per square millimeterof filter isgreater than
70 s/mm2, analyze the three blanks.

4. If the arithmetic mean concentration of
structures per square millimeter on the
blank filters is greater than 70 s/mm2, termi-
nate the analysis, identify and correct the
source of blank contamination, and collect a
new set of samples.

5. If the arithmetic mean concentration of
structures per square millimeter on the
blank filters is less than or equal to 70 s/
mm2, analyze the outside samples and per-
form the Z-test.
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6. If the Z-statistic is less than or equal to
1.65, the response action is complete. If the
Z-statistic is greater than 1.65, reclean the
abatement site and collect a new set of sam-
ples.

[52 FR 41857, Oct. 30, 1987]

APPENDIX B TO SUBPART E—WORK
PRACTICES AND ENGINEERING CON-
TROLS FOR SMALL-SCALE, SHORT-
DURATION OPERATIONS MAINTE-
NANCE AND REPAIR (O&M) ACTIVI-
TIES INVOLVING ACM

This appendix is not mandatory, in that
LEAs may choose to comply with all the re-
quirements of 40 CFR 763.121. Section
763.91(b) extends the protection provided by
EPA in its 40 CFR 763.121 for worker protec-
tion during asbestos abatement projects to
employees of local education agencies who
perform small-scale, short-duration oper-
ations, maintenance and repair (O&M) ac-
tivities involving asbestos-containing mate-
rials and are not covered by the OSHA asbes-
tos construction standard at 29 CFR 1926.58
or an asbestos worker protection standard
adopted by a State as part of a State plan
approved by OSHA under section 18 of the
Occupational Safety and Health Act. Em-
ployers wishing to be exempt from the re-
quirements of § 763.121 (e)(6) and (f)(2)(i) may
instead comply with the provisions of this
appendix when performing small-scale,
short-duration O&M activities.

Definition of Small-Scale, Short-Duration
Activities

For the purposes of this appendix, small-
scale, short-duration maintenance activities
are tasks such as, but not limited to:

1. Removal of asbestos-containing insula-
tion on pipes.

2. Removal of small quantities of asbestos-
containing insulation on beams or above
ceilings.

3. Replacement of an asbestos-containing
gasket on a valve.

4. Installation or removal of a small sec-
tion of drywall.

5. Installation of electrical conduits
through or proximate to asbestos-containing
materials.

Small-scale, short-duration maintenance
activities can be further defined, for the pur-
poses of this subpart, by the following con-
siderations:

1. Removal of small quantities of asbestos-
containing materials (ACM) only if required
in the performance of another maintenance
activity not intended as asbestos abatement.

2. Removal of asbestos-containing thermal
system insulation not to exceed amounts
greater than those which can be contained in
a single glove bag.

3. Minor repairs to damaged thermal sys-
tem insulation which do not require re-
moval.

4. Repairs to a piece of asbestos-containing
wallboard.

5. Repairs, involving encapsulation, enclo-
sure or removal, to small amounts of friable
asbestos-containing material only if required
in the performance of emergency or routine
maintenance activity and not intended sole-
ly as asbestos abatement. Such work may
not exceed amounts greater than those
which can be contained in a single prefab-
ricated minienclosure. Such an enclosure
shall conform spatially and geometrically to
the localized work area, in order to perform
its intended containment function.

OSHA concluded that the use of certain en-
gineering and work practice controls is capa-
ble of reducing employee exposures to asbes-
tos to levels below
the final standard’saction level (0.1 f/cm3).
(See 51 FR 22714, June 20, 1986.) Several con-
trols and work practices, used either singly
or in combination, can be employed effec-
tively to reduce asbestos exposures during
small maintenance and renovation oper-
ations. 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 renova-
tion 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 as-
bestos contamination. Objects that cannot
be removed must be covered completely with
6-mil-thick polyethylene plastic sheeting be-
fore the task begins. If objects have already
been contaminated, they should be thor-
oughly cleaned with a High Efficiency Par-
ticulate Air (HEPA) filtered vacuum or be
wet-wiped before they are removed from the
work area or completely encased in the plas-
tic.

Wet methods. Whenever feasible, and re-
gardless 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 ren-
ovation activities that involve disturbing as-
bestos-containing materials. Handling asbes-
tos materials wet is one of the most reliable
methods of ensuring that asbestos fibers do
not become airborne, and this practice
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1 Mention of trade names or commercial
products does not constitute endorsement or
recommendation for use.

should therefore be used whenever feasible.
Wet methods can be used in the great major-
ity 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 seri-
ously 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 ma-
terial is disturbed.

Asbestos-containing material should be
wetted from the initiation of the mainte-
nance or renovation operation and wetting
agents should be used continually through-
out 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-con-
taining 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 employ-
ers 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 proce-
dures 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 oper-
ations to levels below the action level and
will thus provide a degree of employee pro-
tection equivalent to that provided by com-
pliance with all provisions of the rule.

Glove bag installation. Glove bags are ap-
proximately 40-inch-wide times 64-inch-long
bags fitted with arms through which the
work can be performed. When properly in-
stalled and used, they permit workers to re-
main 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 mainte-
nance 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 1 material (the same material 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 asbes-
tos 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 sub-

stance 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 as-
bestos has been removed.

5. Tools such as razor knives, nips, and
wire brushes (or other tools suitable for cut-
ting 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 employ-
ees 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 equiva-
lent 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 bot-
tom seam.

2. The employee who is performing the as-
bestos removal with the glove bag must don
at least a half mask dual-cartridge HEPA-
equipped respirator; respirators should be
worn by employees who are in close contact
with the glove bag and who may thus be ex-
posed 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.
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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-con-
taining material depends on the type of ma-
terial 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 un-
derneath. Once the canvas has been peeled
away, the asbestos-containing material un-
derneath 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 tool and removed.
A wetting agent must then be used to spray
any layer of dry material that is exposed be-
neath 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 removed 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 encap-
sulation 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 con-
tain asbestos fibers. When the air has been
removed from the bag, the bag should be
squeezed tightly (as close to the top as pos-
sible), 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-du-
ration asbestos maintenance or renovation

work is to be performed. Such enclosures
should be constructed of 6-mil-thick poly-
ethylene 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-con-
taining 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 seal-
ing the plastic covering the floor to the plas-
tic on the walls.

3. Sealing any penetrations such as pipes
or electrical conducts with tape.

4. Constructing a small change room (ap-
proximately 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 cov-
eralls and remove them before leaving the
work area. While inside minienclosure, the
worker should wear Tyvek 1 disposable cover-
alls and use the appropriate HEPA-filtered
dual-cartridge or more protective res-
piratory protection.

The advantages of minienclosures are that
they limit the spread of asbestos contamina-
tion, reduce the potential exposure of by-
standers 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 mate-
rials, 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 asbes-
tos-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 vi-
bration 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-con-
taining materials, small sections should be
stripped using the glove-bag method de-
scribed 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.
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Owners consider such factors as cost effec-
tiveness, 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 struc-
ture rather than to remove the asbestos-con-
taining material insulating it, a solid struc-
ture (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 fu-
ture 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 struc-
ture 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 in-
stallation of enclosures, tools that are used
(such as drills or rivet tools) should be
equipped with HEPA-filtered vacuums. Be-
fore constructing the enclosure, all elec-
trical 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 rou-
tine or emergency maintenance. If such
lights or other equipment cannot be moved
to a new location for logistic reasons, or if
moving them will disturb the asbestos-con-
taining materials, removal rather than en-
closure of the asbestos-containing materials
is the appropriate control method to use.

Maintenance program. An asbestos mainte-
nance program must be initiated in all facili-
ties that have friable asbestos-containing
materials. Such a program should include:

1. Development of an inventory of all as-
bestos-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-
scale, short-duration maintenance and ren-
ovation activities.

4. Written procedures for asbestos disposal.
5. Written procedures for dealing with as-

bestos-related emergencies.
Members of the building’s maintenance engi-
neering staff (electricians, heating/air condi-
tioning engineers, plumbers, etc.) who may
be required to handle asbestos-containing
materials should be trained in safe proce-
dures. Such training should include at a min-
imum:

1. Information regarding types of ACM and
its various uses and forms.

2. Information on the health effects associ-
ated 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 mainte-
nance activities.

Prohibited activities. The training program
for the maintenance engineering staff should
describe methods of handling asbestos-con-
taining materials as well as routine mainte-
nance activities that are prohibited when as-
bestos-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 struc-
tures covered with asbestos-containing ma-
terials.

3. Not to sand asbestos-containing floor
tile.

4. Not to damage asbestos-containing mate-
rials while moving furniture or other ob-
jects.

5. Not to install curtains, drapes, or divid-
ers in such a way that they damage asbestos-
containing materials.

6. Not to dust floors, ceilings, moldings or
other surfaces in asbestos-contaminated en-
vironments 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 asbes-
tos-containing materials without wearing
the proper respiratory protection, clearing
the area of other people, and observing as-
bestos removal waste disposal procedures.

9. Not to remove ventilation system filters
dry.

10. Not to shake ventilation system filters.

[52 FR 41894, Oct. 30, 1987]

APPENDIX C TO SUBPART E—ASBESTOS
MODEL ACCREDITATION PLAN

I. Asbestos Model Accreditation Plan for States

The Asbestos Model Accreditation Plan
(MAP) for States has eight components:

(A) Definitions
(B) Initial Training
(C) Examinations
(D) Continuing Education
(E) Qualifications
(F) Recordkeeping Requirements for Train-

ing Providers
(G) Deaccreditation
(H) Reciprocity

A. Definitions
For purposes of Appendix C:
1. ‘‘Friable asbestos-containing material

(ACM)’’ means any material containing more
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than one percent asbestos which has been ap-
plied on ceilings, walls, structural members,
piping, duct work, or any other part of a
building, which when dry, may be crumbled,
pulverized, or reduced to powder by hand
pressure. The term includes non-friable as-
bestos-containing material after such pre-
viously non-friable material becomes dam-
aged to the extent that when dry it may be
crumbled, pulverized, or reduced to powder
by hand pressure.

2. ‘‘Friable asbestos-containing building
material (ACBM)’’ means any friable ACM
that is in or on interior structural members
or other parts of a school or public and com-
mercial building.

3. ‘‘Inspection’’ means an activity under-
taken in a school building, or a public and
commercial building, to determine the pres-
ence or location, or to assess the condition
of, friable or non-friable asbestos-containing
building material (ACBM) or suspected
ACBM, whether by visual or physical exam-
ination, or by collecting samples of such ma-
terial. This term includes reinspections of
friable and non-friable known or assumed
ACBM which has been previously identified.
The term does not include the following:

a. Periodic surveillance of the type de-
scribed in 40 CFR 763.92(b) solely for the pur-
pose of recording or reporting a change in
the condition of known or assumed ACBM;

b. Inspections performed by employees or
agents of Federal, State, or local govern-
ment solely for the purpose of determining
compliance with applicable statutes or regu-
lations; or

c. visual inspections of the type described
in 40 CFR 763.90(i) solely for the purpose of
determining completion of response actions.

4. ‘‘Major fiber release episode’’ means any
uncontrolled or unintentional disturbance of
ACBM, resulting in a visible emission, which
involves the falling or dislodging of more
than 3 square or linear feet of friable ACBM.

5. ‘‘Minor fiber release episode’’ means any
uncontrolled or unintentional disturbance of
ACBM, resulting in a visible emission, which
involves the falling or dislodging of 3 square
or linear feet or less of friable ACBM.

6. ‘‘Public and commercial building’’
means the interior space of any building
which is not a school building, except that
the term does not include any residential
apartment building of fewer than 10 units or
detached single-family homes. The term in-
cludes, but is not limited to: industrial and
office buildings, residential apartment build-
ings and condominiums of 10 or more dwell-
ing units, government-owned buildings, col-
leges, museums, airports, hospitals, church-
es, preschools, stores, warehouses and fac-
tories. Interior space includes exterior hall-
ways connecting buildings, porticos, and me-
chanical systems used to condition interior
space.

7. ‘‘Response action’’ means a method, in-
cluding removal, encapsulation, enclosure,
repair, and operation and maintenance, that
protects human health and the environment
from friable ACBM.

8. ‘‘Small-scale, short-duration activities
(SSSD)’’ are tasks such as, but not limited
to:

a. Removal of asbestos-containing insula-
tion on pipes.

b. Removal of small quantities of asbestos-
containing insulation on beams or above
ceilings.

c. Replacement of an asbestos-containing
gasket on a valve.

d. Installation or removal of a small sec-
tion of drywall.

e. Installation of electrical conduits
through or proximate to asbestos-containing
materials.

SSSD can be further defined by the fol-
lowing considerations:

f. Removal of small quantities of ACM only
if required in the performance of another
maintenance activity not intended as asbes-
tos abatement.

g. Removal of asbestos-containing thermal
system insulation not to exceed amounts
greater than those which can be contained in
a single glove bag.

h. Minor repairs to damaged thermal sys-
tem insulation which do not require re-
moval.

i. Repairs to a piece of asbestos-containing
wallboard.

j. Repairs, involving encapsulation, enclo-
sure, or removal, to small amounts of friable
ACM only if required in the performance of
emergency or routine maintenance activity
and not intended solely as asbestos abate-
ment. Such work may not exceed amounts
greater than those which can be contained in
a single prefabricated mini-enclosure. Such
an enclosure shall conform spatially and geo-
metrically to the localized work area, in
order to perform its intended containment
function.

B. Initial Training

Training requirements for purposes of ac-
creditation are specified both in terms of re-
quired subjects of instruction and in terms of
length of training. Each initial training
course has a prescribed curriculum and num-
ber of days of training. One day of training
equals 8 hours, including breaks and lunch.
Course instruction must be provided by EPA
or State-approved instructors. EPA or State
instructor approval shall be based upon a re-
view of the instructor’s academic credentials
and/or field experience in asbestos abate-
ment.

Beyond the initial training requirements,
individual States may wish to consider re-
quiring additional days of training for pur-
poses of supplementing hands-on activities
or for reviewing relevant state regulations.
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States also may wish to consider the relative
merits of a worker apprenticeship program.
Further, they might consider more stringent
minimum qualification standards for the ap-
proval of training instructors. EPA rec-
ommends that the enrollment in any given
course be limited to 25 students so that ade-
quate opportunities exist for individual
hands-on experience.

States have the option to provide initial
training directly or approve other entities to
offer training. The following requirements
are for the initial training of persons re-
quired to have accreditation under TSCA
Title II.

Training requirements for each of the five
accredited disciplines are outlined below.
Persons in each discipline perform a dif-
ferent job function and distinct role. Inspec-
tors identify and assess the condition of
ACBM, or suspect ACBM. Management plan-
ners use data gathered by inspectors to as-
sess the degree of hazard posed by ACBM in
schools to determine the scope and timing of
appropriate response actions needed for
schools. Project designers determine how as-
bestos abatement work should be conducted.
Lastly, workers and contractor/supervisors
carry out and oversee abatement work. In
addition, a recommended training cur-
riculum is also presented for a sixth dis-
cipline, which is not federally-accredited,
that of ‘‘Project Monitor.’’ Each accredited
discipline and training curriculum is sepa-
rate and distinct from the others. A person
seeking accreditation in any of the five ac-
credited MAP disciplines cannot attend two
or more courses concurrently, but may at-
tend such courses sequentially.

In several instances, initial training
courses for a specific discipline (e.g., work-
ers, inspectors) require hands-on training.
For asbestos abatement contractor/super-
visors and workers, hands-on training should
include working with asbestos-substitute
materials, fitting and using respirators, use
of glovebags, donning protective clothing,
and constructing a decontamination unit as
well as other abatement work activities.

1. WORKERS

A person must be accredited as a worker to
carry out any of the following activities with
respect to friable ACBM in a school or public
and commercial building: (1) A response ac-
tion other than a SSSD activity, (2) a main-
tenance activity that disturbs friable ACBM
other than a SSSD activity, or (3) a response
action for a major fiber release episode. All
persons seeking accreditation as asbestos
abatement workers shall complete at least a
4–day training course as outlined below. The
4–day worker training course shall include
lectures, demonstrations, at least 14 hours of
hands-on training, individual respirator fit
testing, course review, and an examination.
Hands-on training must permit workers to

have actual experience performing tasks as-
sociated with asbestos abatement. A person
who is otherwise accredited as a contractor/
supervisor may perform in the role of a
worker without possessing separate accredi-
tation as a worker.

Because of cultural diversity associated
with the asbestos workforce, EPA rec-
ommends that States adopt specific stand-
ards for the approval of foreign language
courses for abatement workers. EPA further
recommends the use of audio-visual mate-
rials to complement lectures, where appro-
priate.

The training course shall adequately ad-
dress the following topics:

(a) Physical characteristics of asbestos. Iden-
tification of asbestos, aerodynamic charac-
teristics, typical uses, and physical appear-
ance, and a summary of abatement control
options.

(b) Potential health effects related to asbestos
exposure. The nature of asbestos-related dis-
eases; routes of exposure; dose-response rela-
tionships and the lack of a safe exposure
level; the synergistic effect between ciga-
rette smoking and asbestos exposure; the la-
tency periods for asbestos-related diseases; a
discussion of the relationship of asbestos ex-
posure to asbestosis, lung cancer, mesothe-
lioma, and cancers of other organs.

(c) Employee personal protective equipment.
Classes and characteristics of respirator
types; limitations of respirators; proper se-
lection, inspection; donning, use, mainte-
nance, and storage procedures for res-
pirators; methods for field testing of the
facepiece-to-face seal (positive and negative-
pressure fit checks); qualitative and quan-
titative fit testing procedures; variability
between field and laboratory protection fac-
tors that alter respiratory fit (e.g., facial
hair); the components of a proper respiratory
protection program; selection and use of per-
sonal protective clothing; use, storage, and
handling of non-disposable clothing; and reg-
ulations covering personal protective equip-
ment.

(d) State-of-the-art work practices. Proper
work practices for asbestos abatement ac-
tivities, including descriptions of proper con-
struction; maintenance of barriers and de-
contamination enclosure systems; posi-
tioning of warning signs; lock-out of elec-
trical and ventilation systems; proper work-
ing techniques for minimizing fiber release;
use of wet methods; use of negative pressure
exhaust ventilation equipment; use of high-
efficiency particulate air (HEPA) vacuums;
proper clean-up and disposal procedures;
work practices for removal, encapsulation,
enclosure, and repair of ACM; emergency
procedures for sudden releases; potential ex-
posure situations; transport and disposal
procedures; and recommended and prohibited
work practices.
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(e) Personal hygiene. Entry and exit proce-
dures for the work area; use of showers;
avoidance of eating, drinking, smoking, and
chewing (gum or tobacco) in the work area;
and potential exposures, such as family expo-
sure.

(f) Additional safety hazards. Hazards en-
countered during abatement activities and
how to deal with them, including electrical
hazards, heat stress, air contaminants other
than asbestos, fire and explosion hazards,
scaffold and ladder hazards, slips, trips, and
falls, and confined spaces.

(g) Medical monitoring. OSHA and EPA
Worker Protection Rule requirements for
physical examinations, including a pul-
monary function test, chest X-rays, and a
medical history for each employee.

(h) Air monitoring. Procedures to determine
airborne concentrations of asbestos fibers,
focusing on how personal air sampling is per-
formed and the reasons for it.

(i) Relevant Federal, State, and local regu-
latory requirements, procedures, and standards.
With particular attention directed at rel-
evant EPA, OSHA, and State regulations
concerning asbestos abatement workers.

(j) Establishment of respiratory protection
programs.

(k) Course review. A review of key aspects
of the training course.

2. CONTRACTOR/SUPERVISORS

A person must be accredited as a con-
tractor/supervisor to supervise any of the
following activities with respect to friable
ACBM in a school or public and commercial
building: (1) A response action other than a
SSSD activity, (2) a maintenance activity
that disturbs friable ACBM other than a
SSSD activity, or (3) a response action for a
major fiber release episode. All persons seek-
ing accreditation as asbestos abatement con-
tractor/supervisors shall complete at least a
5–day training course as outlined below. The
training course must include lectures, dem-
onstrations, at least 14 hours of hands-on
training, individual respirator fit testing,
course review, and a written examination.
Hands-on training must permit supervisors
to have actual experience performing tasks
associated with asbestos abatement.

EPA recommends the use of audiovisual
materials to complement lectures, where ap-
propriate.

Asbestos abatement supervisors include
those persons who provide supervision and
direction to workers performing response ac-
tions. Supervisors may include those individ-
uals with the position title of foreman,
working foreman, or leadman pursuant to
collective bargaining agreements. At least
one supervisor is required to be at the work-
site at all times while response actions are
being conducted. Asbestos workers must
have access to accredited supervisors
throughout the duration of the project.

The contractor/supervisor training course
shall adequately address the following top-
ics:

(a) The physical characteristics of asbestos
and asbestos-containing materials. Identifica-
tion of asbestos, aerodynamic characteris-
tics, typical uses, physical appearance, a re-
view of hazard assessment considerations,
and a summary of abatement control op-
tions.

(b) Potential health effects related to asbestos
exposure. The nature of asbestos-related dis-
eases; routes of exposure; dose-response rela-
tionships and the lack of a safe exposure
level; synergism between cigarette smoking
and asbestos exposure; and latency period for
diseases.

(c) Employee personal protective equipment.
Classes and characteristics of respirator
types; limitations of respirators; proper se-
lection, inspection, donning, use, mainte-
nance, and storage procedures for res-
pirators; methods for field testing of the
facepiece-to-face seal (positive and negative-
pressure fit checks); qualitative and quan-
titative fit testing procedures; variability
between field and laboratory protection fac-
tors that alter respiratory fit (e.g., facial
hair); the components of a proper respiratory
protection program; selection and use of per-
sonal protective clothing; and use, storage,
and handling of non-disposable clothing; and
regulations covering personal protective
equipment.

(d) State-of-the-art work practices. Proper
work practices for asbestos abatement ac-
tivities, including descriptions of proper con-
struction and maintenance of barriers and
decontamination enclosure systems; posi-
tioning of warning signs; lock-out of elec-
trical and ventilation systems; proper work-
ing techniques for minimizing fiber release;
use of wet methods; use of negative pressure
exhaust ventilation equipment; use of HEPA
vacuums; and proper clean-up and disposal
procedures. Work practices for removal, en-
capsulation, enclosure, and repair of ACM;
emergency procedures for unplanned re-
leases; potential exposure situations; trans-
port and disposal procedures; and rec-
ommended and prohibited work practices.
New abatement-related techniques and
methodologies may be discussed.

(e) Personal hygiene. Entry and exit proce-
dures for the work area; use of showers; and
avoidance of eating, drinking, smoking, and
chewing (gum or tobacco) in the work area.
Potential exposures, such as family expo-
sure, shall also be included.

(f) Additional safety hazards. Hazards en-
countered during abatement activities and
how to deal with them, including electrical
hazards, heat stress, air contaminants other
than asbestos, fire and explosion hazards,
scaffold and ladder hazards, slips, trips, and
falls, and confined spaces.
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(g) Medical monitoring. OSHA and EPA
Worker Protection Rule requirements for
physical examinations, including a pul-
monary function test, chest X-rays and a
medical history for each employee.

(h) Air monitoring. Procedures to determine
airborne concentrations of asbestos fibers,
including descriptions of aggressive air sam-
pling, sampling equipment and methods, rea-
sons for air monitoring, types of samples and
interpretation of results.

EPA recommends that transmission elec-
tron microscopy (TEM) be used for analysis
of final air clearance samples, and that sam-
ple analyses be performed by laboratories ac-
credited by the National Institute of Stand-
ards and Technology’s (NIST) National Vol-
untary Laboratory Accreditation Program
(NVLAP).

(i) Relevant Federal, State, and local regu-
latory requirements, procedures, and standards,
including:

(i) Requirements of TSCA Title II.
(ii) National Emission Standards for Haz-

ardous Air Pollutants (40 CFR part 61), Sub-
parts A (General Provisions) and M (National
Emission Standard for Asbestos).

(iii) OSHA standards for permissible expo-
sure to airborne concentrations of asbestos
fibers and respiratory protection (29 CFR
1910.134).

(iv) OSHA Asbestos Construction Standard
(29 CFR 1926.58). (v)EPA Worker Protection
Rule, (40 CFR part 763, Subpart G).

(j) Respiratory Protection Programs and Med-
ical Monitoring Programs.

(k) Insurance and liability issues. Contractor
issues; worker’s compensation coverage and
exclusions; third-party liabilities and de-
fenses; insurance coverage and exclusions.

(l) Recordkeeping for asbestos abatement
projects. Records required by Federal, State,
and local regulations; records recommended
for legal and insurance purposes.

(m) Supervisory techniques for asbestos abate-
ment activities. Supervisory practices to en-
force and reinforce the required work prac-
tices and discourage unsafe work practices.

(n) Contract specifications. Discussions of
key elements that are included in contract
specifications.

(o) Course review. A review of key aspects
of the training course.

3. INSPECTOR

All persons who inspect for ACBM in
schools or public and commercial buildings
must be accredited. All persons seeking ac-
creditation as an inspector shall complete at
least a 3–day training course as outlined
below. The course shall include lectures,
demonstrations, 4 hours of hands-on train-
ing, individual respirator fit-testing, course
review, and a written examination.

EPA recommends the use of audiovisual
materials to complement lectures, where ap-
propriate. Hands-on training should include

conducting a simulated building walk-
through inspection and respirator fit testing.
The inspector training course shall ade-
quately address the following topics:

(a) Background information on asbestos.
Identification of asbestos, and examples and
discussion of the uses and locations of asbes-
tos in buildings; physical appearance of as-
bestos.

(b) Potential health effects related to asbestos
exposure. The nature of asbestos-related dis-
eases; routes of exposure; dose-response rela-
tionships and the lack of a safe exposure
level; the synergistic effect between ciga-
rette smoking and asbestos exposure; the la-
tency periods for asbestos-related diseases; a
discussion of the relationship of asbestos ex-
posure to asbestosis, lung cancer, mesothe-
lioma, and cancers of other organs.

(c) Functions/qualifications and role of in-
spectors. Discussions of prior experience and
qualifications for inspectors and manage-
ment planners; discussions of the functions
of an accredited inspector as compared to
those of an accredited management planner;
discussion of inspection process including in-
ventory of ACM and physical assessment.

(d) Legal liabilities and defenses. Respon-
sibilities of the inspector and management
planner; a discussion of comprehensive gen-
eral liability policies, claims-made, and oc-
currence policies, environmental and pollu-
tion liability policy clauses; state liability
insurance requirements; bonding and the re-
lationship of insurance availability to bond
availability.

(e) Understanding building systems. The
interrelationship between building systems,
including: an overview of common building
physical plan layout; heat, ventilation, and
air conditioning (HVAC) system types, phys-
ical organization, and where asbestos is
found on HVAC components; building me-
chanical systems, their types and organiza-
tion, and where to look for asbestos on such
systems; inspecting electrical systems, in-
cluding appropriate safety precautions; read-
ing blueprints and as-built drawings.

(f) Public/employee/building occupant rela-
tions. Notifying employee organizations
about the inspection; signs to warn building
occupants; tact in dealing with occupants
and the press; scheduling of inspections to
minimize disruptions; and education of
building occupants about actions being
taken.

(g) Pre-inspection planning and review of pre-
vious inspection records. Scheduling the in-
spection and obtaining access; building
record review; identification of probable ho-
mogeneous areas from blueprints or as-built
drawings; consultation with maintenance or
building personnel; review of previous in-
spection, sampling, and abatement records of
a building; the role of the inspector in exclu-
sions for previously performed inspections.
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(h) Inspecting for friable and non-friable
ACM and assessing the condition of friable
ACM. Procedures to follow in conducting vis-
ual inspections for friable and non-friable
ACM; types of building materials that may
contain asbestos; touching materials to de-
termine friability; open return air plenums
and their importance in HVAC systems; as-
sessing damage, significant damage, poten-
tial damage, and potential significant dam-
age; amount of suspected ACM, both in total
quantity and as a percentage of the total
area; type of damage; accessibility; mate-
rial’s potential for disturbance; known or
suspected causes of damage or significant
damage; and deterioration as assessment fac-
tors.

(i) Bulk sampling/documentation of asbestos.
Detailed discussion of the ‘‘Simplified Sam-
pling Scheme for Friable Surfacing Mate-
rials (EPA 560/5-85-030a October 1985)’’; tech-
niques to ensure sampling in a randomly dis-
tributed manner for other than friable sur-
facing materials; sampling of non-friable ma-
terials; techniques for bulk sampling; inspec-
tor’s sampling and repair equipment;
patching or repair of damage from sampling;
discussion of polarized light microscopy;
choosing an accredited laboratory to analyze
bulk samples; quality control and quality as-
surance procedures. EPA’s recommendation
that all bulk samples collected from school
or public and commercial buildings be ana-
lyzed by a laboratory accredited under the
NVLAP administered by NIST.

(j) Inspector respiratory protection and per-
sonal protective equipment. Classes and char-
acteristics of respirator types; limitations of
respirators; proper selection, inspection;
donning, use, maintenance, and storage pro-
cedures for respirators; methods for field
testing of the facepiece-to-face seal (positive
and negative-pressure fit checks); quali-
tative and quantitative fit testing proce-
dures; variability between field and labora-
tory protection factors that alter respiratory
fit (e.g., facial hair); the components of a
proper respiratory protection program; se-
lection and use of personal protective cloth-
ing; use, storage, and handling of non-dispos-
able clothing.

(k) Recordkeeping and writing the inspection
report. Labeling of samples and keying sam-
ple identification to sampling location; rec-
ommendations on sample labeling; detailing
of ACM inventory; photographs of selected
sampling areas and examples of ACM condi-
tion; information required for inclusion in
the management plan required for school
buildings under TSCA Title II, section 203
(i)(1). EPA recommends that States develop
and require the use of standardized forms for
recording the results of inspections in
schools or public or commercial buildings,
and that the use of these forms be incor-
porated into the curriculum of training con-
ducted for accreditation.

(l) Regulatory review. The following topics
should be covered: National Emission Stand-
ards for Hazardous Air Pollutants (NESHAP;
40 CFR part 61, Subparts A and M); EPA
Worker Protection Rule (40 CFR part 763,
Subpart G); OSHA Asbestos Construction
Standard (29 CFR 1926.58); OSHA respirator
requirements (29 CFR 1910.134); the Asbestos-
Containing Materials in School Rule (40 CFR
part 763, Subpart E; applicable State and
local regulations, and differences between
Federal and State requirements where they
apply, and the effects, if any, on public and
nonpublic schools or commercial or public
buildings.

(m) Field trip. This includes a field exer-
cise, including a walk-through inspection;
on-site discussion about information gath-
ering and the determination of sampling lo-
cations; on-site practice in physical assess-
ment; classroom discussion of field exercise.

(n) Course review. A review of key aspects
of the training course.

4. MANAGEMENT PLANNER

All persons who prepare management plans
for schools must be accredited. All persons
seeking accreditation as management plan-
ners shall complete a 3–day inspector train-
ing course as outlined above and a 2–day
management planner training course. Pos-
session of current and valid inspector accred-
itation shall be a prerequisite for admission
to the management planner training course.
The management planner course shall in-
clude lectures, demonstrations, course re-
view, and a written examination.

EPA recommends the use of audiovisual
materials to complement lectures, where ap-
propriate.

TSCA Title II does not require accredita-
tion for persons performing the management
planner role in public and commercial build-
ings. Nevertheless, such persons may find
this training and accreditation helpful in
preparing them to design or administer as-
bestos operations and maintenance programs
for public and commercial buildings.

The management planner training course
shall adequately address the following top-
ics:

(a) Course overview. The role and respon-
sibilities of the management planner; oper-
ations and maintenance programs; setting
work priorities; protection of building occu-
pants.

(b) Evaluation/interpretation of survey re-
sults. Review of TSCA Title II requirements
for inspection and management plans for
school buildings as given in section 203(i)(1)
of TSCA Title II; interpretation of field data
and laboratory results; comparison of field
inspector’s data sheet with laboratory re-
sults and site survey.

(c) Hazard assessment. Amplification of the
difference between physical assessment and
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hazard assessment; the role of the manage-
ment planner in hazard assessment; expla-
nation of significant damage, damage, poten-
tial damage, and potential significant dam-
age; use of a description (or decision tree)
code for assessment of ACM; assessment of
friable ACM; relationship of accessibility, vi-
bration sources, use of adjoining space, and
air plenums and other factors to hazard as-
sessment.

(d) Legal implications. Liability; insurance
issues specific to planners; liabilities associ-
ated with interim control measures, in-house
maintenance, repair, and removal; use of re-
sults from previously performed inspections.

(e) Evaluation and selection of control op-
tions. Overview of encapsulation, enclosure,
interim operations and maintenance, and re-
moval; advantages and disadvantages of each
method; response actions described via a de-
cision tree or other appropriate method;
work practices for each response action;
staging and prioritizing of work in both va-
cant and occupied buildings; the need for
containment barriers and decontamination
in response actions.

(f) Role of other professionals. Use of indus-
trial hygienists, engineers, and architects in
developing technical specifications for re-
sponse actions; any requirements that may
exist for architect sign-off of plans; team ap-
proach to design of high-quality job speci-
fications.

(g) Developing an operations and mainte-
nance (O&M) plan. Purpose of the plan; dis-
cussion of applicable EPA guidance docu-
ments; what actions should be taken by cus-
todial staff; proper cleaning procedures;
steam cleaning and HEPA vacuuming; reduc-
ing disturbance of ACM; scheduling O&M for
off-hours; rescheduling or canceling renova-
tion in areas with ACM; boiler room mainte-
nance; disposal of ACM; in-house procedures
for ACM—bridging and penetrating
encapsulants; pipe fittings; metal sleeves;
polyvinyl chloride (PVC), canvas, and wet
wraps; muslin with straps, fiber mesh cloth;
mineral wool, and insulating cement; discus-
sion of employee protection programs and
staff training; case study in developing an
O&M plan (development, implementation
process, and problems that have been experi-
enced).

(h) Regulatory review. Focusing on the
OSHA Asbestos Construction Standard found
at 29 CFR 1926.58; the National Emission
Standard for Hazardous Air Pollutants
(NESHAP) found at 40 CFR part 61, Subparts
A (General Provisions) and M (National
Emission Standard for Asbestos); EPA Work-
er Protection Rule found at 40 CFR part 763,
Subpart G; TSCA Title II; applicable State
regulations.

(i) Recordkeeping for the management plan-
ner. Use of field inspector’s data sheet along
with laboratory results; on-going record-
keeping as a means to track asbestos dis-

turbance; procedures for recordkeeping. EPA
recommends that States require the use of
standardized forms for purposes of manage-
ment plans and incorporate the use of such
forms into the initial training course for
management planners.

(j) Assembling and submitting the manage-
ment plan. Plan requirements for schools in
TSCA Title II section 203(i)(1); the manage-
ment plan as a planning tool.

(k) Financing abatement actions. Economic
analysis and cost estimates; development of
cost estimates; present costs of abatement
versus future operation and maintenance
costs; Asbestos School Hazard Abatement
Act grants and loans.

(l) Course review. A review of key aspects of
the training course.

5. PROJECT DESIGNER

A person must be accredited as a project
designer to design any of the following ac-
tivities with respect to friable ACBM in a
school or public and commercial building: (1)
A response action other than a SSSD main-
tenance activity, (2) a maintenance activity
that disturbs friable ACBM other than a
SSSD maintenance activity, or (3) a response
action for a major fiber release episode. All
persons seeking accreditation as a project
designer shall complete at least a minimum
3–day training course as outlined below. The
project designer course shall include lec-
tures, demonstrations, a field trip, course re-
view and a written examination.

EPA recommends the use of audiovisual
materials to complement lectures, where ap-
propriate.

The abatement project designer training
course shall adequately address the following
topics:

(a) Background information on asbestos.
Identification of asbestos; examples and dis-
cussion of the uses and locations of asbestos
in buildings; physical appearance of asbestos.

(b) Potential health effects related to asbestos
exposure. Nature of asbestos-related diseases;
routes of exposure; dose-response relation-
ships and the lack of a safe exposure level;
the synergistic effect between cigarette
smoking and asbestos exposure; the latency
period of asbestos-related diseases; a discus-
sion of the relationship between asbestos ex-
posure and asbestosis, lung cancer, mesothe-
lioma, and cancers of other organs.

(c) Overview of abatement construction
projects. Abatement as a portion of a renova-
tion project; OSHA requirements for notifi-
cation of other contractors on a multi-em-
ployer site (29 CFR 1926.58).

(d) Safety system design specifications. De-
sign, construction, and maintenance of con-
tainment barriers and decontamination en-
closure systems; positioning of warning
signs; electrical and ventilation system lock-
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out; proper working techniques for mini-
mizing fiber release; entry and exit proce-
dures for the work area; use of wet methods;
proper techniques for initial cleaning; use of
negative-pressure exhaust ventilation equip-
ment; use of HEPA vacuums; proper clean-up
and disposal of asbestos; work practices as
they apply to encapsulation, enclosure, and
repair; use of glove bags and a demonstration
of glove bag use.

(e) Field trip. A visit to an abatement site
or other suitable building site, including on-
site discussions of abatement design and
building walk-through inspection. Include
discussion of rationale for the concept of
functional spaces during the walk-through.

(f) Employee personal protective equipment.
Classes and characteristics of respirator
types; limitations of respirators; proper se-
lection, inspection; donning, use, mainte-
nance, and storage procedures for res-
pirators; methods for field testing of the
facepiece-to-face seal (positive and negative-
pressure fit checks); qualitative and quan-
titative fit testing procedures; variability
between field and laboratory protection fac-
tors that alter respiratory fit (e.g., facial
hair); the components of a proper respiratory
protection program; selection and use of per-
sonal protective clothing; use, storage, and
handling of non-disposable clothing.

(g) Additional safety hazards. Hazards en-
countered during abatement activities and
how to deal with them, including electrical
hazards, heat stress, air contaminants other
than asbestos, fire, and explosion hazards.

(h) Fiber aerodynamics and control. Aero-
dynamic characteristics of asbestos fibers;
importance of proper containment barriers;
settling time for asbestos fibers; wet meth-
ods in abatement; aggressive air monitoring
following abatement; aggressive air move-
ment and negative-pressure exhaust ventila-
tion as a clean-up method.

(i) Designing abatement solutions. Discus-
sions of removal, enclosure, and encapsula-
tion methods; asbestos waste disposal.

(j) Final clearance process. Discussion of the
need for a written sampling rationale for ag-
gressive final air clearance; requirements of
a complete visual inspection; and the rela-
tionship of the visual inspection to final air
clearance.

EPA recommends the use of TEM for anal-
ysis of final air clearance samples. These
samples should be analyzed by laboratories
accredited under the NIST NVLAP.

(k) Budgeting/cost estimating. Development
of cost estimates; present costs of abatement
versus future operation and maintenance
costs; setting priorities for abatement jobs
to reduce costs.

(l) Writing abatement specifications. Prepara-
tion of and need for a written project design;
means and methods specifications versus
performance specifications; design of abate-
ment in occupied buildings; modification of

guide specifications for a particular building;
worker and building occupant health/medical
considerations; replacement of ACM with
non-asbestos substitutes.

(m) Preparing abatement drawings. Signifi-
cance and need for drawings, use of as-built
drawings as base drawings; use of inspection
photographs and on-site reports; methods of
preparing abatement drawings; diagramming
containment barriers; relationship of draw-
ings to design specifications; particular
problems related to abatement drawings.

(n) Contract preparation and administration.
(o) Legal/liabilities/defenses. Insurance con-

siderations; bonding; hold-harmless clauses;
use of abatement contractor’s liability insur-
ance; claims made versus occurrence poli-
cies.

(p) Replacement. Replacement of asbestos
with asbestos-free substitutes.

(q) Role of other consultants. Development
of technical specification sections by indus-
trial hygienists or engineers; the multi-dis-
ciplinary team approach to abatement de-
sign.

(r) Occupied buildings. Special design proce-
dures required in occupied buildings; edu-
cation of occupants; extra monitoring rec-
ommendations; staging of work to minimize
occupant exposure; scheduling of renovation
to minimize exposure.

(s) Relevant Federal, State, and local regu-
latory requirements, procedures and standards,
including, but not limited to:

(i) Requirements of TSCA Title II.
(ii) National Emission Standards for Haz-

ardous Air Pollutants, (40 CFR part 61) sub-
parts A (General Provisions) and M (National
Emission Standard for Asbestos).

(iii) OSHA Respirator Standard found at 29
CFR 1910.134.

(iv) EPA Worker Protection Rule found at
40 CFR part 763, subpart G.

(v) OSHA Asbestos Construction Standard
found at 29 CFR 1926.58.

(vi) OSHA Hazard Communication Stand-
ard found at 29 CFR 1926.59.

(t) Course review. A review of key aspects of
the training course.

6. PROJECT MONITOR

EPA recommends that States adopt train-
ing and accreditation requirements for per-
sons seeking to perform work as project
monitors. Project monitors observe abate-
ment activities performed by contractors
and generally serve as a building owner’s
representative to ensure that abatement
work is completed according to specification
and in compliance with all relevant statutes
and regulations. They may also perform the
vital role of air monitoring for purposes of
determining final clearance. EPA rec-
ommends that a State seeking to accredit in-
dividuals as project monitors consider adopt-
ing a minimum 5–day training course cov-
ering the topics outlined below. The course
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outlined below consists of lectures and dem-
onstrations, at least 6 hours of hands-on
training, course review, and a written exam-
ination. The hands-on training component
might be satisfied by having the student
simulate participation in or performance of
any of the relevant job functions or activi-
ties (or by incorporation of the workshop
component described in item ‘‘n’’ below of
this unit).

EPA recommends that the project monitor
training course adequately address the fol-
lowing topics:

(a) Roles and responsibilities of the project
monitor. Definition and responsibilities of the
project monitor, including regulatory/speci-
fication compliance monitoring, air moni-
toring, conducting visual inspections, and
final clearance monitoring.

(b) Characteristics of asbestos and asbestos-
containing materials. Typical uses of asbestos;
physical appearance of asbestos; review of
asbestos abatement and control techniques;
presentation of the health effects of asbestos
exposure, including routes of exposure, dose-
response relationships, and latency periods
for asbestos-related diseases.

(c) Federal asbestos regulations. Overview of
pertinent EPA regulations, including:
NESHAP, 40 CFR part 61, subparts A and M;
AHERA, 40 CFR part 763, subpart E; and the
EPA Worker Protection Rule, 40 CFR part
763, subpart G. Overview of pertinent OSHA
regulations, including: Construction Indus-
try Standard for Asbestos, 29 CFR 1926.58;
Respirator Standard, 29 CFR 1910.134; and the
Hazard Communication Standard, 29 CFR
1926.59. Applicable State and local asbestos
regulations; regulatory interrelationships.

(d) Understanding building construction and
building systems. Building construction ba-
sics, building physical plan layout; under-
standing building systems (HVAC, electrical,
etc.); layout and organization, where asbes-
tos is likely to be found on building systems;
renovations and the effect of asbestos abate-
ment on building systems.

(e) Asbestos abatement contracts, specifica-
tions, and drawings. Basic provisions of the
contract; relationships between principle
parties, establishing chain of command;
types of specifications, including means and
methods, performance, and proprietary and
nonproprietary; reading and interpreting
records and abatement drawings; discussion
of change orders; common enforcement re-
sponsibilities and authority of project mon-
itor.

(f) Response actions and abatement practices.
Pre-work inspections; pre-work consider-
ations, precleaning of the work area, re-
moval of furniture, fixtures, and equipment;
shutdown/modification of building systems;
construction and maintenance of contain-
ment barriers, proper demarcation of work
areas; work area entry/exit, hygiene prac-
tices; determining the effectiveness of air fil-

tration equipment; techniques for mini-
mizing fiber release, wet methods, contin-
uous cleaning; abatement methods other
than removal; abatement area clean-up pro-
cedures; waste transport and disposal proce-
dures; contingency planning for emergency
response.

(g) Asbestos abatement equipment. Typical
equipment found on an abatement project;
air filtration devices, vacuum systems, nega-
tive pressure differential monitoring; HEPA
filtration units, theory of filtration, design/
construction of HEPA filtration units, quali-
tative and quantitative performance of
HEPA filtration units, sizing the ventilation
requirements, location of HEPA filtration
units, qualitative and quantitative tests of
containment barrier integrity; best available
technology.

(h) Personal protective equipment. Proper se-
lection of respiratory protection; classes and
characteristics of respirator types, limita-
tions of respirators; proper use of other safe-
ty equipment, protective clothing selection,
use, and proper handling, hard/bump hats,
safety shoes; breathing air systems, high
pressure v. low pressure, testing for Grade D
air, determining proper backup air volumes.

(i) Air monitoring strategies. Sampling
equipment, sampling pumps (low v. high vol-
ume), flow regulating devices (critical and
limiting orifices), use of fibrous aerosol mon-
itors on abatement projects; sampling
media, types of filters, types of cassettes, fil-
ter orientation, storage and shipment of fil-
ters; calibration techniques, primary cali-
bration standards, secondary calibration
standards, temperature/pressure effects, fre-
quency of calibration, recordkeeping and
field work documentation, calculations; air
sample analysis, techniques available and
limitations of AHERA on their use, trans-
mission electron microscopy (background to
sample preparation and analysis, air sample
conditions which prohibit analysis, EPA’s
recommended technique for analysis of final
air clearance samples), phase contrast mi-
croscopy (background to sample preparation,
and AHERA’s limits on the use of phase con-
trast microscopy), what each technique
measures; analytical methodologies, AHERA
TEM protocol, NIOSH 7400, OSHA reference
method (non clearance), EPA recommenda-
tion for clearance (TEM); sampling strate-
gies for clearance monitoring, types of air
samples (personal breathing zone v. fixed-
station area) sampling location and objec-
tives (pre-abatement, during abatement, and
clearance monitoring), number of samples to
be collected, minimum and maximum air
volumes, clearance monitoring (post-visual-
inspection) (number of samples required, se-
lection of sampling locations, period of sam-
pling, aggressive sampling, interpretations
of sampling results, calculations), quality
assurance; special sampling problems, crawl
spaces, acceptable samples for laboratory
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analysis, sampling in occupied buildings
(barrier monitoring).

(j) Safety and health issues other than asbes-
tos. Confined-space entry, electrical hazards,
fire and explosion concerns, ladders and scaf-
folding, heat stress, air contaminants other
than asbestos, fall hazards, hazardous mate-
rials on abatement projects.

(k) Conducting visual inspections. Inspec-
tions during abatement, visual inspections
using the ASTM E1368 document; conducting
inspections for completeness of removal; dis-
cussion of ‘‘how clean is clean?’’

(l) Legal responsibilities and liabilities of
project monitors. Specification enforcement
capabilities; regulatory enforcement; licens-
ing; powers delegated to project monitors
through contract documents.

(m) Recordkeeping and report writing. Devel-
oping project logs/daily logs (what should be
included, who sees them); final report prepa-
ration; recordkeeping under Federal regula-
tions.

(n) Workshops (6 hours spread over 3 days).
Contracts, specifications, and drawings: This
workshop could consist of each participant
being issued a set of contracts, specifica-
tions, and drawings and then being asked to
answer questions and make recommenda-
tions to a project architect, engineer or to
the building owner based on given conditions
and these documents.

Air monitoring strategies/asbestos abate-
ment equipment: This workshop could con-
sist of simulated abatement sites for which
sampling strategies would have to be devel-
oped (i.e., occupied buildings, industrial situ-
ations). Through demonstrations and exhi-
bition, the project monitor may also be able
to gain a better understanding of the func-
tion of various pieces of equipment used on
abatement projects (air filtration units,
water filtration units, negative pressure
monitoring devices, sampling pump calibra-
tion devices, etc.).

Conducting visual inspections: This work-
shop could consist, ideally, of an interactive
video in which a participant is ‘‘taken
through’’ a work area and asked to make
notes of what is seen. A series of questions
will be asked which are designed to stimu-
late a person’s recall of the area. This work-
shop could consist of a series of two or three
videos with different site conditions and dif-
ferent degrees of cleanliness.

C. Examinations

1. Each State shall administer a closed
book examination or designate other entities
such as State-approved providers of training
courses to administer the closed-book exam-
ination to persons seeking accreditation who
have completed an initial training course.
Demonstration testing may also be included
as part of the examination. A person seeking
initial accreditation in a specific discipline
must pass the examination for that dis-

cipline in order to receive accreditation. For
example, a person seeking accreditation as
an abatement project designer must pass the
State’s examination for abatement project
designer.

States may develop their own examina-
tions, have providers of training courses de-
velop examinations, or use standardized ex-
aminations developed for purposes of accred-
itation under TSCA Title II. In addition,
States may supplement standardized exami-
nations with questions about State regula-
tions. States may obtain commercially de-
veloped standardized examinations, develop
standardized examinations independently, or
do so in cooperation with other States, or
with commercial or non-profit providers on a
regional or national basis. EPA recommends
the use of standardized, scientifically-vali-
dated testing instruments, which may be
beneficial in terms of both promoting com-
petency and in fostering accreditation reci-
procity between States.

Each examination shall adequately cover
the topics included in the training course for
that discipline. Each person who completes a
training course, passes the required exam-
ination, and fulfills whatever other require-
ments the State imposes must receive an ac-
creditation certificate in a specific dis-
cipline. Whether a State directly issues ac-
creditation certificates, or authorizes train-
ing providers to issue accreditation certifi-
cates, each certificate issued to an accred-
ited person must contain the following min-
imum information:

a. A unique certificate number
b. Name of accredited person
c. Discipline of the training course com-

pleted.
d. Dates of the training course.
e. Date of the examination.
f. An expiration date of 1 year after the

date upon which the person successfully
completed the course and examination.

g. The name, address, and telephone num-
ber of the training provider that issued the
certificate.

h. A statement that the person receiving
the certificate has completed the requisite
training for asbestos accreditation under
TSCA Title II.

States or training providers who reaccredit
persons based upon completion of required
refresher training must also provide accredi-
tation certificates with all of the above in-
formation, except the examination date may
be omitted if a State does not require a re-
fresher examination for reaccreditation.

Where a State licenses accredited persons
but has authorized training providers to
issue accreditation certificates, the State
may issue licenses in the form of photo-iden-
tification cards. Where this applies, EPA rec-
ommends that the State licenses should in-
clude all of the same information required
for the accreditation certificates. A State
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may also choose to issue photo-identifica-
tion cards in addition to the required accred-
itation certificates.

Accredited persons must have their initial
and current accreditation certificates at the
location where they are conducting work.

2. The following are the requirements for
examination in each discipline:

a. Worker:
i. 50 multiple-choice questions
ii. Passing score: 70 percent correct
b. Contractor/Supervisor:
i. 100 multiple-choice questions
ii. Passing score: 70 percent correct
c. Inspector:
i. 50 Multiple-choice questions
ii. Passing score: 70 percent correct
d. Management Planner:
i. 50 Multiple-choice questions
ii. Passing score: 70 percent correct
e. Project Designer:
i. 100 multiple-choice questions
ii. Passing score: 70 percent correct

D. Continuing Education

For all disciplines, a State’s accreditation
program shall include annual refresher train-
ing as a requirement for reaccreditation as
indicated below:

1. Workers: One full day of refresher train-
ing.

2. Contractor/Supervisors: One full day of
refresher training.

3. Inspectors: One half-day of refresher
training.

4. Management Planners: One half-day of
inspector refresher training and one half-day
of refresher training for management plan-
ners.

5. Project Designers: One full day of re-
fresher training.

The refresher courses shall be specific to
each discipline. Refresher courses shall be
conducted as separate and distinct courses
and not combined with any other training
during the period of the refresher course. For
each discipline, the refresher course shall re-
view and discuss changes in Federal, State,
and local regulations, developments in state-
of-the-art procedures, and a review of key as-
pects of the initial training course as deter-
mined by the State. After completing the an-
nual refresher course, persons shall have
their accreditation extended for an addi-
tional year from the date of the refresher
course. A State may consider requiring per-
sons to pass reaccreditation examinations at
specific intervals (for example, every 3
years).

EPA recommends that States formally es-
tablish a 12-month grace period to enable
formerly accredited persons with expired
certificates to complete refresher training
and have their accreditation status rein-
stated without having to re-take the initial
training course.

E. Qualifications

In addition to requiring training and an ex-
amination, a State may require candidates
for accreditation to meet other qualification
and/or experience standards that the State
considers appropriate for some or all dis-
ciplines. States may choose to consider re-
quiring qualifications similar to the exam-
ples outlined below for inspectors, manage-
ment planners and project designers. States
may modify these examples as appropriate.
In addition, States may want to include
some requirements based on experience in
performing a task directly as a part of a job
or in an apprenticeship role. They may also
wish to consider additional criteria for the
approval of training course instructors be-
yond those prescribed by EPA.

1. Inspectors: Qualifications - possess a
high school diploma. States may want to re-
quire an Associate’s Degree in specific fields
(e.g., environmental or physical sciences).

2. Management Planners: Qualifications -
Registered architect, engineer, or certified
industrial hygienist or related scientific
field.

3. Project Designers: Qualifications - reg-
istered architect, engineer, or certified in-
dustrial hygienist.

4. Asbestos Training Course Instructor:
Qualifications - academic credentials and/or
field experience in asbestos abatement.

EPA recommends that States prescribe
minimum qualification standards for train-
ing instructors employed by training pro-
viders.

F. Recordkeeping Requirements for Training
Providers

All approved providers of accredited asbes-
tos training courses must comply with the
following minimum recordkeeping require-
ments.

1. Training course materials. A training
provider must retain copies of all instruc-
tional materials used in the delivery of the
classroom training such as student manuals,
instructor notebooks and handouts.

2. Instructor qualifications. A training pro-
vider must retain copies of all instructors’
resumes, and the documents approving each
instructor issued by either EPA or a State.
Instructors must be approved by either EPA
or a State before teaching courses for accred-
itation purposes. A training provider must
notify EPA or the State, as appropriate, in
advance whenever it changes course instruc-
tors. Records must accurately identify the
instructors that taught each particular
course for each date that a course is offered.

3. Examinations. A training provider must
document that each person who receives an
accreditation certificate for an initial train-
ing course has achieved a passing score on
the examination. These records must clearly
indicate the date upon which the exam was
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administered, the training course and dis-
cipline for which the exam was given, the
name of the person who proctored the exam,
a copy of the exam, and the name and test
score of each person taking the exam. The
topic and dates of the training course must
correspond to those listed on that person’s
accreditation certificate. States may choose
to apply these same requirements to exami-
nations for refresher training courses.

4. Accreditation certificates. The training
providers or States, whichever issues the ac-
creditation certificate, shall maintain
records that document the names of all per-
sons who have been awarded certificates,
their certificate numbers, the disciplines for
which accreditation was conferred, training
and expiration dates, and the training loca-
tion. The training provider or State shall
maintain the records in a manner that al-
lows verification by telephone of the re-
quired information.

5. Verification of certificate information.
EPA recommends that training providers of
refresher training courses confirm that their
students possess valid accreditation before
granting course admission. EPA further rec-
ommends that training providers offering
the initial management planner training
course verify that students have met the pre-
requisite of possessing valid inspector ac-
creditation at the time of course admission.

6. Records retention and access. (a) The
training provider shall maintain all required
records for a minimum of 3 years. The train-
ing provider, however, may find it advan-
tageous to retain these records for a longer
period of time.

(b) The training provider must allow rea-
sonable access to all of the records required
by the MAP, and to any other records which
may be required by States for the approval
of asbestos training providers or the accredi-
tation of asbestos training courses, to both
EPA and to State Agencies, on request. EPA
encourages training providers to make this
information equally accessible to the general
public.

(c) If a training provider ceases to conduct
training, the training provider shall notify
the approving government body (EPA or the
State) and give it the opportunity to take
possession of that providers asbestos train-
ing records.

G. Deaccreditation

1. States must establish criteria and proce-
dures for deaccrediting persons accredited as
workers, contractor/supervisors, inspectors,
management planners, and project designers.
States must follow their own administrative
procedures in pursuing deaccreditation ac-
tions. At a minimum, the criteria shall in-
clude:

(a) Performing work requiring accredita-
tion at a job site without being in physical

possession of initial and current accredita-
tion certificates;

(b) Permitting the duplication or use of
one’s own accreditation certificate by an-
other;

(c) Performing work for which accredita-
tion has not been received; or

(d) Obtaining accreditation from a training
provider that does not have approval to offer
training for the particular discipline from ei-
ther EPA or from a State that has a con-
tractor accreditation plan at least as strin-
gent as the EPA MAP.

EPA may directly pursue deaccreditation
actions without reliance on State
deaccreditation or enforcement authority or
actions. In addition to the above-listed situa-
tions, the Administrator may suspend or re-
voke the accreditation of persons who have
been subject to a final order imposing a civil
penalty or convicted under section 16 of
TSCA, 15 U.S.C. 2615 or 2647, for violations of
40 CFR part 763, or section 113 of the Clean
Air Act, 42 U.S.C. 7413, for violations of 40
CFR part 61, subpart M.

2. Any person who performs asbestos work
requiring accreditation under section 206(a)
of TSCA, 15 U.S.C. 2646(a), without such ac-
creditation is in violation of TSCA. The fol-
lowing persons are not accredited for pur-
poses of section 206(a) of TSCA:

(a) Any person who obtains accreditation
through fraudulent representation of train-
ing or examination documents;

(b) Any person who obtains training docu-
mentation through fraudulent means;

(c) Any person who gains admission to and
completes refresher training through fraudu-
lent representation of initial or previous re-
fresher training documentation; or

(d) Any person who obtains accreditation
through fraudulent representation of accred-
itation requirements such as education,
training, professional registration, or experi-
ence.

H. Reciprocity

EPA recommends that each State establish
reciprocal arrangements with other States
that have established accreditation pro-
grams that meet or exceed the requirements
of the MAP. Such arrangements might ad-
dress cooperation in licensing determina-
tions, the review and approval of training
programs and/or instructors, candidate test-
ing and exam administration, curriculum de-
velopment, policy formulation, compliance
monitoring, and the exchange of information
and data. The benefits to be derived from
these arrangements include a potential cost-
savings from the reduction of duplicative ac-
tivity and the attainment of a more profes-
sional accredited workforce as States are
able to refine and improve the effectiveness
of their programs based upon the experience
and methods of other States.
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II. EPA Approval Process for State
Accreditation Programs

A. States may seek approval for a single
discipline or all disciplines as specified in
the MAP. For example, a State that cur-
rently only requires worker accreditation
may receive EPA approval for that discipline
alone. EPA encourages States that currently
do not have accreditation requirements for
all disciplines required under section
206(b)(2) of TSCA, 15 U.S.C. 2646(b)(2), to seek
EPA approval for those disciplines the State
does accredit. As States establish accredita-
tion requirements for the remaining dis-
ciplines, the requested information outlined
below should be submitted to EPA as soon as
possible. Any State that had an accredita-
tion program approved by EPA under an ear-
lier version of the MAP may follow the same
procedures to obtain EPA approval of their
accreditation program under this MAP.

B. Partial approval of a State Program for
the accreditation of one or more disciplines
does not mean that the State is in full com-
pliance with TSCA where the deadline for
that State to have adopted a State Plan no
less stringent than the MAP has already
passed. State Programs which are at least as
stringent as the MAP for one or more of the
accredited disciplines may, however, ac-
credit persons in those disciplines only.

C. States seeking EPA approval or re-
approval of accreditation programs shall
submit the following information to the Re-
gional Asbestos Coordinator at their EPA
Regional office:

1. A copy of the legislation establishing or
upgrading the State’s accreditation program
(if applicable).

2. A copy of the State’s accreditation regu-
lations or revised regulations.

3. A letter to the Regional Asbestos Coor-
dinator that clearly indicates how the State
meets the program requirements of this
MAP. Addresses for each of the Regional As-
bestos Coordinators are shown below:
EPA, Region I, (ATC-111) Asbestos Coordi-

nator, JFK Federal Bldg., Boston, MA
02203-2211, (617) 565-3836.

EPA, Region II, (MS-500), Asbestos Coordi-
nator, 2890 Woodbridge Ave., Edison, NJ
08837-3679, (908) 321-6671.

EPA, Region III, (3AT-33), Asbestos Coordi-
nator, 841 Chestnut Bldg., Philadelphia, PA
19107, (215) 597-3160.

EPA, Region IV, Asbestos Coordinator, 345
Courtland St., N.E., Atlanta, GA 30365,
(404) 347-5014.

EPA, Region V, (SP-14J), Asbestos Coordi-
nator, 77 W. Jackson Blvd., Chicago, IL
60604-3590, (312) 886-6003.

EPA, Region VI, (6T-PT), Asbestos Coordi-
nator, 1445 Ross Ave. Dallas, TX 75202-2744,
(214) 655-7244.

EPA, Region VII, (ARTX/ASBS), Asbestos
Coordinator, 726 Minnesota Ave., Kansas
City, KS 66101, (913) 551-7020.

EPA, Region VIII, (8AT-TS), Asbestos Coor-
dinator, 1 Denver Place, Suite 500 999 - 18th
St., Denver, CO 80202-2405, (303) 293-1442.

EPA, Region IX, (A-4-4), Asbestos Coordi-
nator, 75 Hawthorne St., San Francisco, CA
94105, (415) 744-1128.

EPA, Region X, (AT-083), Asbestos Coordi-
nator, 1200 Sixth Ave., Seattle, WA 98101,
(206) 553-4762.
EPA maintains a listing of all those States

that have applied for and received EPA ap-
proval for having accreditation requirements
that are at least as stringent as the MAP for
one or more disciplines. Any training courses
approved by an EPA-approved State Pro-
gram are considered to be EPA-approved for
purposes of accreditation.

III. Approval of Training Courses

Individuals or groups wishing to sponsor
training courses for disciplines required to
be accredited under section 206(b)(1)(A) of
TSCA, 15 U.S.C. 2646(b)(1)(A), may apply for
approval from States that have accreditation
program requirements that are at least as
stringent as this MAP. For a course to re-
ceive approval, it must meet the require-
ments for the course as outlined in this
MAP, and any other requirements imposed
by the State from which approval is being
sought. Courses that have been approved by
a State with an accreditation program at
least as stringent as this MAP are approved
under section 206(a) of TSCA, 15 U.S.C.
2646(a), for that particular State, and also for
any other State that does not have an ac-
creditation program as stringent as this
MAP.

A. Initial Training Course Approval

A training provider must submit the fol-
lowing minimum information to a State as
part of its application for the approval of
each training course:

1. The course provider’s name, address, and
telephone number.

2. A list of any other States that currently
approve the training course.

3. The course curriculum.
4. A letter from the provider of the train-

ing course that clearly indicates how the
course meets the MAP requirements for:

a. Length of training in days.
b. Amount and type of hands-on training.
c. Examination (length, format, and pass-

ing score).
d. Topics covered in the course.
5. A copy of all course materials (student

manuals, instructor notebooks, handouts,
etc.).

6. A detailed statement about the develop-
ment of the examination used in the course.
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7. Names and qualifications of all course
instructors. Instructors must have academic
and/or field experience in asbestos abate-
ment.

8. A description of and an example of the
numbered certificates issued to students who
attend the course and pass the examination.

B. Refresher Training Course Approval

The following minimum information is re-
quired for approval of refresher training
courses by States:

1. The length of training in half-days or
days.

2. The topics covered in the course.
3. A copy of all course materials (student

manuals, instructor notebooks, handouts,
etc.).

4. The names and qualifications of all
course instructors. Instructors must have
academic and/or field experience in asbestos
abatement.

5. A description of and an example of the
numbered certificates issued to students who
complete the refresher course and pass the
examination, if required.

C. Withdrawal of Training Course Approval

States must establish criteria and proce-
dures for suspending or withdrawing ap-
proval from accredited training programs.
States should follow their own administra-
tive procedures in pursuing actions for sus-
pension or withdrawal of approval of train-
ing programs. At a minimum, the criteria
shall include:

(1) Misrepresentation of the extent of a
training course’s approval by a State or
EPA;

(2) Failure to submit required information
or notifications in a timely manner;

(3) Failure to maintain requisite records;
(4) Falsification of accreditation records,

instructor qualifications, or other accredita-
tion information; or

(5) Failure to adhere to the training stand-
ards and requirements of the EPA MAP or
State Accreditation Program, as appro-
priate.

In addition to the criteria listed above,
EPA may also suspend or withdraw a train-
ing course’s approval where an approved
training course instructor, or other person
with supervisory authority over the delivery
of training has been found in violation of
other asbestos regulations administered by
EPA. An administrative or judicial finding of
violation, or execution of a consent agree-
ment and order under 40 CFR 22.18, con-
stitutes evidence of a failure to comply with
relevant statutes or regulations. States may
wish to adopt this criterion modified to in-
clude their own asbestos statutes or regula-
tions. EPA may also suspend or withdraw ap-
proval of training programs where a training
provider has submitted false information as

a part of the self-certification required under
Unit V.B. of the revised MAP.

Training course providers shall permit rep-
resentatives of EPA or the State which ap-
proved their training courses to attend,
evaluate, and monitor any training course
without charge. EPA or State compliance in-
spection staff are not required to give ad-
vance notice of their inspections. EPA may
suspend or withdraw State or EPA approval
of a training course based upon the criteria
specified in this Unit III.C.

IV. EPA Procedures for Suspension or Revoca-
tion of Accreditation or Training Course Ap-
proval.

A. If the Administrator decides to suspend
or revoke the accreditation of any person or
suspend or withdraw the approval of a train-
ing course, the Administrator will notify the
affected entity of the following:

1. The grounds upon which the suspension,
revocation, or withdrawal is based.

2. The time period during which the sus-
pension, revocation, or withdrawal is effec-
tive, whether permanent or otherwise.

3. The conditions, if any, under which the
affected entity may receive accreditation or
approval in the future.

4. Any additional conditions which the Ad-
ministrator may impose.

5. The opportunity to request a hearing
prior to final Agency action to suspend or re-
voke accreditation or suspend or withdraw
approval.

B. If a hearing is requested by the accred-
ited person or training course provider pur-
suant to the preceding paragraph, the Ad-
ministrator will:

1. Notify the affected entity of those asser-
tions of law and fact upon which the action
to suspend, revoke, or withdraw is based.

2. Provide the affected entity an oppor-
tunity to offer written statements of facts,
explanations, comments, and arguments rel-
evant to the proposed action.

3. Provide the affected entity such other
procedural opportunities as the Adminis-
trator may deem appropriate to ensure a fair
and impartial hearing.

4. Appoint an EPA attorney as Presiding
Officer to conduct the hearing. No person
shall serve as Presiding Officer if he or she
has had any prior connection with the spe-
cific case.

C. The Presiding Officer appointed pursu-
ant to the preceding paragraph shall:

1. Conduct a fair, orderly, and impartial
hearing, without unnecessary delay.

2. Consider all relevant evidence, expla-
nation, comment, and argument submitted
pursuant to the preceding paragraph.

3. Promptly notify the affected entity of
his or her decision and order. Such an order
is a final Agency action.
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D. If the Administrator determines that
the public health, interest, or welfare war-
rants immediate action to suspend the ac-
creditation of any person or the approval of
any training course provider, the Adminis-
trator will:

1. Notify the affected entity of the grounds
upon which the emergency suspension is
based;

2. Notify the affected entity of the time pe-
riod during which the emergency suspension
is effective.

3. Notify the affected entity of the Admin-
istrator’s intent to suspend or revoke accred-
itation or suspend or withdraw training
course approval, as appropriate, in accord-
ance with Unit IV.A. above. If such suspen-
sion, revocation, or withdrawal notice has
not previously been issued, it will be issued
at the same time the emergency suspension
notice is issued.

E. Any notice, decision, or order issued by
the Administrator under this section, and
any documents filed by an accredited person
or approved training course provider in a
hearing under this section, shall be available
to the public except as otherwise provided by
section 14 of TSCA or by 40 CFR part 2. Any
such hearing at which oral testimony is pre-
sented shall be open to the public, except
that the Presiding Officer may exclude the
public to the extent necessary to allow pres-
entation of information which may be enti-
tled to confidential treatment under section
14 of TSCA or 40 CFR part 2.

V. Implementation Schedule

The various requirements of this MAP be-
come effective in accordance with the fol-
lowing schedules:

A. Requirements applicable to State
Programs

1. Each State shall adopt an accreditation
plan that is at least as stringent as this MAP
within 180 days after the commencement of
the first regular session of the legislature of
the State that is convened on or after April
4, 1994.

2. If a State has adopted an accreditation
plan at least as stringent as this MAP as of
April 4, 1994, the State may continue to:

a. Conduct TSCA training pursuant to this
MAP.

b. Approve training course providers to
conduct training and to issue accreditation
that satisfies the requirements for TSCA ac-
creditation under this MAP.

c. Issue accreditation that satisfies the re-
quirements for TSCA accreditation under
this MAP.

3. A State that had complied with an ear-
lier version of the MAP, but has not adopted
an accreditation plan at least as stringent as
this MAP by April 4, 1994, may:

a. Conduct TSCA training which remains
in compliance with the requirements of Unit
V.B. of this MAP. After such training has
been self-certified in accordance with Unit
V.B. of this MAP, the State may issue ac-
creditation that satisfies the requirement for
TSCA accreditation under this MAP.

b. Sustain its approval for any training
course providers to conduct training and
issue TSCA accreditation that the State had
approved before April 4, 1994, and that re-
main in compliance with Unit V.B. of this
MAP.

c. Issue accreditation pursuant to an ear-
lier version of the MAP that provisionally
satisfies the requirement for TSCA accredi-
tation until October 4, 1994.

Such a State may not approve new TSCA
training course providers to conduct training
or to issue TSCA accreditation that satisfies
the requirements of this MAP until the
State adopts an accreditation plan that is at
least as stringent as this MAP.

4. A State that had complied with an ear-
lier version of the MAP, but fails to adopt a
plan as stringent as this MAP by the dead-
line established in Unit V.A.1., is subject to
the following after that deadline date:

a. The State loses any status it may have
held as an EPA-approved State for accredita-
tion purposes under section 206 of TSCA, 15
U.S.C. 2646.

b. All training course providers approved
by the State lose State approval to conduct
training and issue accreditation that satis-
fies the requirements for TSCA accreditation
under this MAP.

c. The State may not:
i. Conduct training for accreditation pur-

poses under section 206 of TSCA, 15 U.S.C.
2646.

ii. Approve training course providers to
conduct training or issue accreditation that
satisfies the requirements for TSCA accredi-
tation; or

iii. Issue accreditation that satisfies the
requirement for TSCA accreditation.

EPA will extend EPA-approval to any
training course provider that loses State ap-
proval because the State does not comply
with the deadline, so long as the provider is
in compliance with Unit V.B. of this MAP,
and the provider is approved by a State that
had complied with an earlier version of the
MAP as of the day before the State loses its
EPA approval.

5. A State that does not have an accredita-
tion program that satisfies the requirements
for TSCA accreditation under either an ear-
lier version of the MAP or this MAP, may
not:

a. Conduct training for accreditation pur-
poses under section 206 of TSCA, 15 U.S.C.
2646;

b. Approve training course providers to
conduct training or issue accreditation that
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satisfies the requirements for TSCA accredi-
tation; or

c. Issue accreditation that satisfies the re-
quirement for TSCA accreditation.

B. Requirements applicable to Training
Courses and Providers

As of October 4, 1994, an approved training
provider must certify to EPA and to any
State that has approved the provider for
TSCA accreditation, that each of the pro-
vider’s training courses complies with the re-
quirements of this MAP. The written sub-
mission must document in specific detail the
changes made to each training course in
order to comply with the requirements of
this MAP and clearly state that the provider
is also in compliance with all other require-
ments of this MAP, including the new rec-
ordkeeping and certificate provisions. Each
submission must include the following state-
ment signed by an authorized representative
of the training provider: ‘‘Under civil and
criminal penalties of law for the making or
submission of false or fraudulent statements
or representations (18 U.S.C. 1001 and 15
U.S.C. 2615), I certify that the training de-
scribed in this submission complies with all
applicable requirements of Title II of TSCA,
40 CFR part 763, Appendix C to Subpart E, as
revised, and any other applicable Federal,
state, or local requirements.’’ A consolidated
self-certification submission from each
training provider that addresses all of its ap-
proved training courses is permissible and
encouraged.

The self-certification must be sent via reg-
istered mail, to EPA Headquarters at the fol-
lowing address: Attn. Self-Certification Pro-
gram, Field Programs Branch, Chemical
Management Division (7404), Office of Pollu-
tion Prevention and Toxics, Environmental
Protection Agency, 401 M St., SW., Wash-
ington, DC 20460. A duplicate copy of the
complete submission must also be sent to
any States from which approval had been ob-
tained.

The timely receipt of a complete self-cer-
tification by EPA and all approving States
shall have the effect of extending approval
under this MAP to the training courses of-
fered by the submitting provider. If a self-
certification is not received by the approving
government bodies on or before the due date,
the affected training course is not approved
under this MAP. Such training providers
must then reapply for approval of these
training courses pursuant to the procedures
outlined in Unit III.

C. Requirements applicable to Accredited
Persons.

Persons accredited by a State with an ac-
creditation program no less stringent than
an earlier version of the MAP or by an EPA-
approved training provider as of April 3, 1994,

are accredited in accordance with the re-
quirements of this MAP, and are not re-
quired to retake initial training. They must
continue to comply with the requirements
for annual refresher training in Unit I.D. of
the revised MAP.

D. Requirements applicable to Non-
Accredited Persons.

In order to perform work requiring accredi-
tation under TSCA Title II, persons who are
not accredited by a State with an accredita-
tion program no less stringent than an ear-
lier version of the MAP or by an EPA-ap-
proved training provider as of April 3, 1994,
must comply with the upgraded training re-
quirements of this MAP by no later than Oc-
tober 4, 1994. Non-accredited persons may ob-
tain initial accreditation on a provisional
basis by successfully completing any of the
training programs approved under an earlier
version of the MAP, and thereby perform
work during the first 6 months after this
MAP takes effect. However, by October 4,
1994, these persons must have successfully
completed an upgraded training program
that fully complies with the requirements of
this MAP in order to continue to perform
work requiring accreditation under section
206 of TSCA, 15 U.S.C. 2646.

[59 FR 5251, Feb. 3, 1994, as amended at 60 FR
31922, June 19, 1995]

APPENDIX D TO SUBPART E—TRANSPORT
AND DISPOSAL OF ASBESTOS WASTE

For the purposes of this appendix, trans-
port 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 pre-
cautions 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 con-
tainers used, and the destination of the
waste. The chain-of-custody form should
then be signed over to a disposal site oper-
ator to transfer responsibility for the asbes-
tos 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.
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Waste handling. A transporter should en-
sure that the asbestos waste is properly con-
tained in leak-tight containers with appro-
priate labels, and that the outside surfaces of
the containers are not contaminated with as-
bestos 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 ac-
cept the waste. Improper containerization of
wastes is a violation of the NESHAPs regula-
tion and should be reported to the appro-
priate EPA Regional Asbestos NESHAPs
contact below:

Region I

Asbestos NESHAPs Contact, Air Manage-
ment Division, USEPA, Region I, JFK Fed-
eral Building, Boston, MA 02203, (617) 223–
3266.

Region II

Asbestos NESHAPs Contact, Air & Waste
Management Division, USEPA, Region II, 26
Federal Plaza, New York, NY 10007, (212) 264–
6770.

Region III

Asbestos NESHAPs Contact, Air Manage-
ment Division, USEPA, Region III, 841 Chest-
nut Street, Philadelphia, PA 19107, (215) 597–
9325.

Region IV

Asbestos NESHAPs Contact, Air, Pesticide
& Toxic Management, USEPA, Region IV,
345 Courtland Street, NE., Atlanta, GA 30365,
(404) 347–4298.

Region V

Asbestos NESHAPs Contact, Air Manage-
ment Division, USEPA, Region V, 77 West
Jackson Boulevard, Chicago, IL 60604, (312)
353–6793.

Region VI

Asbestos NESHAPs Contact, Air & Waste
Management Division, USEPA, Region VI,
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) 236–2896.

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 Manage-
ment Division, USEPA, Region IX, 215 Fre-
mont 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 man-
ner to prevent breaking of the containers.
Similarly, at the disposal site, the asbestos
waste containers should be transferred care-
fully to avoid fiber release.

Waste transport. Although there are no reg-
ulatory specifications regarding the trans-
port vehicle, it is recommended that vehicles
used for transport of containerized asbestos
waste have an enclosed carrying compart-
ment or utilize a canvas covering sufficient
to contain the transported waste, prevent
damage to containers, and prevent fiber re-
lease. Transport of large quantities of asbes-
tos 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 be-
cause these will cause the waste containers
to rupture. Vacuum trucks used to transport
waste slurry must be inspected to ensure
that water is not leaking from the truck.

Disposal involves the isolation of asbestos
waste material in order to prevent fiber re-
lease to air or water. Landfilling is rec-
ommended as an environmentally sound iso-
lation method because asbestos fibers are
virtually immobile in soil. 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 61, subpart M) and specifies gen-
eral 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 disposal facility. An acceptable
disposal facility for asbestos wastes must ad-
here to EPA’s requirements of no visible
emissions to the air during disposal, or mini-
mizing emissions by covering the waste
within 24 hours. The minimum required
cover is 6 inches of nonasbestos material,
normally soil, or a dust-suppressing chem-
ical. In addition to these Federal require-
ments, many state or local government
agencies require more stringent handling
procedures. These agencies usually supply a
list of ‘‘approved’’ or licensed asbestos dis-
posal sites upon request. Solid waste control
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agencies are listed in local telephone direc-
tories 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 re-
quirements on asbestos waste, such as plac-
ing all bagged waste into 55-gallon metal
drums. Therefore, asbestos removal contrac-
tors should contact the intended landfill be-
fore 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 asbes-
tos 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 asbestos
waste is in a condition that may cause sig-
nificant fiber release during disposal. In situ-
ations when the wastes are not properly con-
tainerized, the landfill operator should thor-
oughly soak the asbestos with a water spray
prior to unloading, rinse out the truck, and
immediately cover the wastes with non-
asbestos material prior to compacting the
waste in the landfill.

Waste deposition and covering. Recognizing
the health dangers associated with asbestos
exposure, the following procedures are rec-
ommended to augment current federal re-
quirements:

• Designate a separate area for asbestos
waste disposal. Provide a record for future
landowners that asbestos waste has been bur-
ied there and that it would be hazardous to
attempt to excavate that area. (Future regu-
lations may require property deeds to iden-
tify the location of any asbestos wastes and
warn against excavation.)

• Prepare a separate trench to receive as-
bestos wastes. The size of the trench will de-
pend upon the quantity and frequency of as-
bestos 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 nar-
row 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 be-
cause when they break under pressure asbes-
tos particles can be emitted.

• Completely cover the containerized
waste within 24 hours with a minimum of 6
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 unload-
ing. Only after the wastes, including prop-
erly 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 addi-
tional 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 ero-
sion may occur or the frost line exceeds 3
feet, additional final cover is recommended.
In desert areas where vegetation would be
difficult to maintain, 3–6 inches of well grad-
ed crushed rock is recommended for place-
ment on top of the final cover.

Controlling public access. Under the current
NESHAPs regulation, EPA does not require
that a landfill used for asbestos disposal use
warning signs or fencing if it meets the re-
quirement to cover asbestos wastes. How-
ever, under RCRA, EPA requires that access
be controlled to prevent exposure of the pub-
lic to potential health and safety hazards at
the disposal site. Therefore, for liability pro-
tection of operators of landfills that handle
asbestos, fencing and warning signs are rec-
ommended to control public access when
natural barriers do not exist. Access to a
landfill should be limited to one or two en-
trances 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. Warn-
ing 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 depos-
ited. The sign should read as follows:

ASBESTOS WASTE DISPOSAL SITE

BREATHING ASBESTOS DUST MAY
CAUSE LUNG DISEASE AND CANCER

Recordkeeping. For protection from liabil-
ity, and considering possible future require-
ments for notification on disposal site deeds,
a landfill owner should maintain documenta-
tion of the specific location and quantity of
the buried asbestos wastes. In addition, the
estimated depth of the waste below the sur-
face should be recorded whenever a landfill
section is closed. As mentioned previously,
such information should be recorded in the
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land deed or other record along with a notice
warning against excavation of the area.

[52 FR 41897, Oct. 30, 1987, as amended at 62
FR 1834, Jan. 14, 1997]

APPENDIX E TO SUBPART E—INTERIM
METHOD OF THE DETERMINATION OF
ASBESTOS IN BULK INSULATION SAM-
PLES

SECTION 1, POLARIZED LIGHT MICROSCOPY

1.1 Principle and Applicability

Bulk samples of building materials taken
for asbestos identification are first examined
for homogeneity and preliminary fiber iden-
tification at low magnification. Positive
identification of suspect fibers is made by
analysis of subsamples with the polarized
light microscope.

The principles of optical mineralogy are
well established.1 2 A light microscope
equipped with two polarizing filters is used
to observe specific optical characteristics of
a sample. The use of plane polarized light al-
lows the determination of refractive indices
along specific crystallographic axes. Mor-
phology and color are also observed. A retar-
dation plate is placed in the polarized light
path for determination of the sign of elon-
gation using orthoscopic illumination. Ori-
entation of the two filters such that their vi-
bration planes are perpendicular (crossed
polars) allows observation of the birefring-
ence and extinction characteristics of aniso-
tropic particles.

Quantitative analysis involves the use of
point counting. Point counting is a standard
technique in petrography for determining
the relative areas occupied by separate min-
erals in thin sections of rock. Background
information on the use of point counting 2

and the interpretation of point count data 3

is available.
This method is applicable to all bulk sam-

ples of friable insulation materials sub-
mitted for identification and quantitation of
asbestos components.

1.2 Range

The point counting method may be used
for analysis of samples containing from 0 to
100 percent asbestos. The upper detection
limit is 100 percent. The lower detection
limit is less than 1 percent.

1.3 Interferences

Fibrous organic and inorganic constituents
of bulk samples may interfere with the iden-
tification and quantitation of the asbestos
mineral content. Spray-on binder materials
may coat fibers and affect color or obscure
optical characteristics to the extent of
masking fiber identity. Fine particles of
other materials may also adhere to fibers to

an extent sufficient to cause confusion in
identification. Procedures that may be used
for the removal of interferences are pre-
sented in Section 1.7.2.2.

1.4 Precision and Accuracy

Adequate data for measuring the accuracy
and precision of the method for samples with
various matrices are not currently available.
Data obtained for samples containing a sin-
gle asbestos type in a simple matrix are
available in the EPA report Bulk Sample
Analysis for Asbestos Content: Evaluation of
the Tentative Method.4

1.5 Apparatus

1.5.1 Sample Analysis

A low-power binocular microscope, pref-
erably stereoscopic, is used to examine the
bulk insulation sample as received.
• Microscope: binocular, 10–45X (approxi-

mate).
• Light Source: incandescent or fluorescent.
• Forceps, Dissecting Needles, and Probes
• Glassine Paper or Clean Glass Plate

Compound microscope requirements: A po-
larized light microscope complete with po-
larizer, analyzer, port for wave retardation
plate, 360° graduated rotating stage, substage
condenser, lamp, and lamp iris.
• Polarized Light Microscope: described above.
• Objective Lenses: 10X, 20X, and 40X or near

equivalent.
• Dispersion Staining Objective Lens (optional)
• Ocular Lens: 10X minimum.
• Eyepiece Reticle: cross hair or 25 point

Chalkley Point Array.
• Compensator Plate: 550 millimicron retarda-

tion.

1.5.2 Sample Preparation

Sample preparation apparatus require-
ments will depend upon the type of insula-
tion sample under consideration. Various
physical and/or chemical means may be em-
ployed for an adequate sample assessment.
• Ventilated Hood or negative pressure glove

box.
• Microscope Slides
• Coverslips
• Mortar and Pestle: agate or porcelain. (op-

tional)
• Wylie Mill (optional)
• Beakers and Assorted Glassware (optional)
• Certrifuge (optional)
• Filtration apparatus (optional)
• Low temperature asher (optional)

1.6 Reagents

1.6.1 Sample Preparation

• Distilled Water (optional)
• Dilute CH3COOH: ACS reagent grade (op-

tional)
• Dilute HCl: ACS reagent grade (optional)
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• Sodium metaphosphate (NaPO3)6 (optional)

1.6.2 Analytical Reagents

Refractive Index Liquids: 1.490–1.570, 1.590–
1.720 in increments of 0.002 or 0.004.
• Refractive Index Liquids for Dispersion Stain-

ing: high-dispersion series, 1.550, 1.605, 1.630
(optional).

• UICC Asbestos Reference Sample Set: Avail-
able from: UICC MRC Pneumoconiosis
Unit, Llandough Hospital, Penarth,
Glamorgan CF6 1XW, UK, and commercial
distributors.

• Tremolite-asbestos (source to be determined)
• Actinolite-asbestos (source to be determined)

1.7 Procedures

NOTE: Exposure to airborne asbestos fibers
is a health hazard. Bulk samples submitted
for analysis are usually friable and may re-
lease fibers during handling or matrix reduc-
tion steps. All sample and slide preparations
should be carried out in a ventilated hood or
glove box with continuous airflow (negative
pressure). Handling of samples without these
precautions may result in exposure of the
analyst and contamination of samples by
airborne fibers.

1.7.1 Sampling

Samples for analysis of asbestos content
shall be taken in the manner prescribed in
Reference 5 and information on design of
sampling and analysis programs may be
found in Reference 6. If there are any ques-
tions about the representative nature of the
sample, another sample should be requested
before proceeding with the analysis.

1.7.2 Analysis

1.7.2.1 Gross Examination

Bulk samples of building materials taken
for the identification and quantitation of as-
bestos are first examined for homogeneity at
low magnification with the aid of a
stereomicroscope. The core sample may be
examined in its container or carefully re-
moved from the container onto a glassine
transfer paper or clean glass plate. If pos-
sible, note is made of the top and bottom ori-
entation. When discrete strata are identified,
each is treated as a separate material so that
fibers are first identified and quantified in
that layer only, and then the results for each
layer are combined to yield an estimate of
asbestos content for the whole sample.

1.7.2.2 Sample Preparation

Bulk materials submitted for asbestos
analysis involve a wide variety of matrix
materials. Representative subsamples may
not be readily obtainable by simple means in
heterogeneous materials, and various steps
may be required to alleviate the difficulties
encountered. In most cases, however, the

best preparation is made by using forceps to
sample at several places from the bulk mate-
rial. Forcep samples are immersed in a re-
fractive index liquid on a microscope slide,
teased apart, covered with a cover glass, and
observed with the polarized light micro-
scope.

Alternatively, attempts may be made to
homogenize the sample or eliminate inter-
ferences before further characterization. The
selection of appropriate procedures is de-
pendent upon the samples encountered and
personal preference. The following are pre-
sented as possible sample preparation steps.

A mortar and pestle can sometimes be used
in the size reduction of soft or loosely bound
materials though this may cause matting of
some samples. Such samples may be reduced
in a Wylie mill. Apparatus should be clean
and extreme care exercised to avoid cross-
contamination of samples. Periodic checks
of the particle sizes should be made during
the grinding operation so as to preserve any
fiber bundles present in an identifiable form.
These procedures are not recommended for
samples that contain amphibole minerals or
vermiculite. Grinding of amphiboles may re-
sult in the separation of fiber bundles or the
production of cleavage fragments with as-
pect ratios greater than 3:1. Grinding of
vermiculite may also produce fragments
with aspect ratios greater than 3:1.

Acid treatment may occasionally be re-
quired to eliminate interferences. Calcium
carbonate, gypsum, and bassanite (plaster)
are frequently present in sprayed or
trowelled insulations. These materials may
be removed by treatment with warm dilute
acetic acid. Warm dilute hydrochloric acid
may also be used to remove the above mate-
rials. If acid treatment is required, wash the
sample at least twice with distilled water,
being careful not to lose the particulates
during decanting steps. Centrifugation or fil-
tration of the suspension will prevent signifi-
cant fiber loss. The pore size of the filter
should be 0.45 micron or less. Caution: pro-
longed acid contact with the sample may
alter the optical characteristics of chrysotile
fibers and should be avoided.

Coatings and binding materials adhering to
fiber surfaces may also be removed by treat-
ment with sodium metaphosphate.7 Add 10
mL of 10g/L sodium metaphosphate solution
to a small (0.1 to 0.5 mL) sample of bulk ma-
terial in a 15-mL glass centrifuge tube. For
approximately 15 seconds each, stir the mix-
ture on a vortex mixer, place in an ultra-
sonic bath and then shake by hand. Repeat
the series. Collect the dispersed solids by
centrifugation at 1000 rpm for 5 minutes.
Wash the sample three times by suspending
in 10 mL distilled water and recentrifuging.
After washing, resuspend the pellet in 5 mL
distilled water, place a drop of the suspen-
sion on a microscope slide, and dry the slide
at 110 °C.
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In samples with a large portion of cel-
lulosic or other organic fibers, it may be use-
ful to ash part of the sample and view the
residue. Ashing should be performed in a low
temperature asher. Ashing may also be per-
formed in a muffle furnace at temperatures
of 500 °C or lower. Temperatures of 550 °C or
higher will cause dehydroxylation of the as-
bestos minerals, resulting in changes of the
refractive index and other key parameters. If
a muffle furnace is to be used, the furnace
thermostat should be checked and calibrated
to ensure that samples will not be heated at
temperatures greater than 550 °C.

Ashing and acid treatment of samples
should not be used as standard procedures. In
order to monitor possible changes in fiber
characteristics, the material should be
viewed microscopically before and after any
sample preparation procedure. Use of these
procedures on samples to be used for quan-
titation requires a correction for percent
weight loss.

1.7.2.3 Fiber Identification

Positive identification of asbestos requires
the determination of the following optical
properties.

• Morphology
• Color and pleochroism
• Refractive indices
• Birefringence
• Extinction characteristics
• Sign of elongation

Table 1–1 lists the above properties for com-
mercial asbestos fibers. Figure 1–1 presents a
flow diagram of the examination procedure.
Natural variations in the conditions under
which deposits of asbestiform minerals are
formed will occasionally produce exceptions
to the published values and differences from
the UICC standards. The sign of elongation is
determined by use of the compensator plate
and crossed polars. Refractive indices may
be determined by the Becke line test. Alter-
natively, dispersion staining may be used.
Inexperienced operators may find that the
dispersion staining technique is more easily
learned, and should consult Reference 9 for
guidance. Central stop dispersion staining
colors are presented in Table 1–2. Available
high-dispersion (HD) liquids should be used.

TABLE 1–1—OPTICAL PROPERTIES OF ASBESTOC FIBERS

Mineral Morphology, colora
Refrac- tive indicesb

Birefring-
ence Extinction Sign of

elonationα γ

Chrysotile
(asbestiform
serpentine).

Wavy fibers. Fiber bundles have
splayed ends and ‘‘kinks’’. Aspect
ratio typically >10:1. Colorless3,
nonpleochroic.

1.493–1.560 1.517–
1.562f

(nor-
mally
1.556).

.008 | to fiber
length.

+
(length
slow)

Amosite
(asbestiform
grunerite).

Straight, rigid fibers. Aspect ratio typi-
cally >10:1. Colorless to brown,
nonpleochroic or weakly so. Opaque
inclusions may be present.

1.635–1.696 1.655–
1.729 f

(nor-
mally
1.696–
1.710.

.020–.033 | to fiber
length.

+
(length
slow)

Crocidolite
(asbestiform
Riebeckite).

Straight, rigid fibers. Thick fibers and
bundles common, blue to purple-
blue in color. Pleochroic.
Birefringence is generally masked by
blue color.

1.654–1.701 1.668–
1.7173e

(nor-
mally
close to
1.700).

.014–.016 | to fiber
length.

¥
(length fast)

Anthophyllite-
asbestos.

Straight fibers and acicular cleavage
fragments.d Some composite fibers.
Aspect ratio <10:1. Colorless to light
brown.

1.596–1.652 1.615–
1.676 f.

.019–.024 | to fiber
length.

+
(length
slow)

Tremolite-actin-
olite-asbes-
tos.

Normally present as acicular or pris-
matic cleavage fragments.d Single
crystals predominate, aspect ratio
<10:1. Colorless to pale green.

1.599–1.668 1.622–
1.688 f.

.023–.020 Oblique
extinc-
tion, 10–
20° for
frag-
ments.
Com-
posite fi-
bers
show|
extinc-
tion.

+
(length
slow)

a From reference 5; colors cited are seen by observation with plane polarized light.
b From references 5 and 8.
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c Fibers subjected to heating may be brownish.
d Fibers defined as having aspect ratio >3:1.
e to fiber length.
f |To fiber length.
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TABLE 1–2—CENTRAL STOP DISPERSION
STAINING COLORS a

Mineral RI Liquid η η|

Chrysotile ..... 1.550 HD Blue ............. Blue-ma-
genta

Amosite ........ 1.680 Blue-ma-
genta to
pale blue.

Golden-yel-
low

1.550HD Yellow to
white.

Yellow to
white

Crocidoliteb .. 1.700 Red magenta Blue-ma-
genta

1.550HD Yellow to
white.

Yellow to
white

Anthophyllite 1.605HD Blue ............. Gold to gold-
magenta

Tremolite ...... 1.605HD c Pale blue ..... Gold
Actinolite ...... 1.605HD Gold-ma-

genta to
blue.

Gold

1.630HD c Magenta ...... Golden-yel-
low

a From reference 9.
b Blue absorption color.
c Oblique extinction view.

1.7.2.4 Quantitation of Asbestos Content

Asbestos quantitation is performed by a
point-counting procedure or an equivalent
estimation method. An ocular reticle (cross-
hair or point array) is used to visually super-
impose a point or points on the microscope
field of view. Record the number of points
positioned directly above each kind of par-
ticle or fiber of interest. Score only points
directly over asbestos fibers or nonasbestos
matrix material. Do not score empty points
for the closest particle. If an asbestos fiber
and a matrix particle overlap so that a point
is superimposed on their visual intersection,
a point is scored for both categories. Point
counting provides a determination of the
area percent asbestos. Reliable conversion of
area percent to percent of dry weight is not
currently feasible unless the specific
gravities and relative volumes of the mate-
rials are known.

For the purpose of this method, ‘‘asbestos
fibers’’ are defined as having an aspect ratio
greater than 3:1 and being positively identi-
fied as one of the minerals in Table 1–1.

A total of 400 points superimposed on ei-
ther asbestos fibers or nonasbestos matrix
material must be counted over at least eight
different preparations of representative sub-
samples. Take eight forcep samples and
mount each separately with the appropriate
refractive index liquid. The preparation
should not be heavily loaded. The sample
should be uniformly dispersed to avoid over-
lapping particles and allow 25–50 percent
empty area within the fields of view. Count
50 nonempty points on each preparation,
using either
• A cross-hair reticle and mechanical stage;

or

• A reticle with 25 points (Chalkley Point
Array) and counting at least 2 randomly
selected fields.

For samples with mixtures of isotropic and
anisotropic materials present, viewing the
sample with slightly uncrossed polars or the
addition of the compensator plate to the po-
larized light path will allow simultaneous
discrimination of both particle types. Quan-
titation should be performed at 100X or at
the lowest magnification of the polarized
light microscope that can effectively distin-
guish the sample components. Confirmation
of the quantitation result by a second ana-
lyst on some percentage of analyzed samples
should be used as standard quality control
procedure.

The percent asbestos is calculated as fol-
lows:
% asbestos=(a/n) 100%

where

a=number of asbestos counts,
n=number of nonempty points counted (400).

If a=0, report ‘‘No asbestos detected.’’ If 0<
a≤3, report ‘‘<1% asbestos’’.

The value reported should be rounded to
the nearest percent.
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Section 2, X-RAY POWDER DIFFRACTION

2.1 Principle and Applicability

The principle of X-ray powder diffraction
(XRD) analysis is well established.1 2Any
solid, crystalline material will diffract an
impingent beam of parallel, monochromatic
X-rays whenever Bragg’s Law,
λ = 2d sin θ,
is satisfied for a particular set of planes in
the crystal lattice, where
λ = the X-ray wavelength, A

˚
;

d = the interplanar spacing of the set of re-
flecting lattice planes, A

˚
; and

θ = the angle of incidence between the X-ray
beam and the reflecting lattice planes.

By appropriate orientation of a sample rel-
ative to the incident X-ray beam, a diffrac-
tion pattern can be generated that, in most
cases, will be uniquely characteristic of both
the chemical composition and structure of
the crystalline phases present.

Unlike optical methods of analysis, how-
ever, XRD cannot determine crystal mor-
phology. Therefore, in asbestos analysis,
XRD does not distinguish between fibrous
and nonfibrous forms of the serpentine and
amphibole minerals (Table 2–1). However,
when used in conjunction with optical meth-
ods such as polarized light microscopy
(PLM), XRD techniques can provide a reli-
able analytical method for the identification
and characterization of asbestiform minerals
in bulk materials.

For qualitative analysis by XRD methods,
samples are initially scanned over limited
diagnostic peak regions for the serpentine
(∼7.4 A

˚
) and amphibole (8.2–8.5 A

˚
) minerals

(Table 2–2). Standard slow-scanning methods
for bulk sample analysis may be used for ma-
terials shown by PLM to contain significant
amounts of asbestos (>5–10 percent). Detec-
tion of minor or trace amounts of asbestos
may require special sample preparation and
step-scanning analysis. All samples that ex-
hibit diffraction peaks in the diagnostic re-
gions for asbestiform minerals are submitted
to a full (5°–60° 2θ; 1° 2θ/min) qualitative XRD
scan, and their diffraction patterns are com-
pared with standard reference powder dif-
fraction patterns 3to verify initial peak as-
signments and to identify possible matrix
interferences when subsequent quantitative
analysis will be performed.

TABLE 2–1—THE ASBESTOS MINERALS AND
THEIR NONASBESTIFORM ANALOGS

Asbestiform Nonasbestiform

SERPENTINE
Chrysotile Antigorite, lizardite

AMPHIBOLE
Anthophyllite asbestos Anthophyllite
Cummingtonite-grunerite

asbestos (‘‘Amosite’’)
Cummingtonite-grunerite

Crocidolite Riebeckite
Tremolite asbestos Tremolite
Actinolite asbestos Actinolite

TABLE 2–2—PRINCIPAL LATTICE SPACINGS OF ASBESTIFORM MINERALS a

Minerals

Principal d-spacings (A
˚
) and relative inten-

sities JCPDS Powder diffraction file3 number

Chrysotile .................. 7.37100

7.36100 ..
7.10100 ..

3.6570

3.6680

2.3380

4.5750

2.4565 ..
3.5570

21–543b

25–645
22–1162 (theoretical)

‘‘Amosite’’ .................. 8.33100

8.22100 ..
3.0670

3.06085

2.75670

3.2570

17–745 (nonfibrous)
27–1170 (UICC)

Anthophyllite .............. 3.05100

3.06100 ..
3.2460

8.3370

8.2655

3.2350

9–455
16–401 (synthetic)

Anthophyllite .............. 2.72100 2.54100 3.48080 25–157
Crocidolite ................. 8.35100 3.1055 2.72035 27–1415 (UICC)
Tremolite ................... 8.38100

2.706100

3.13100 ..

3.12100

3.1495

2.70660

2.70590

8.4340

8.4440

13–437b

20–1310b (synthetic)
23–666 (synthetic mixture with richterite)

aThis information is intended as a guide, only. Complete powder diffraction data, including mineral type and source, should be
referred to, to ensure comparability of sample and reference materials where possible. Additional precision XRD data on
amosite, crocidolite, tremolite, and chrysotile are available from the U.S. Bureaus of Mines.4

bFibrosity questionable.

Accurate quantitative analysis of asbestos
in bulk samples by XRD is critically depend-
ent on particle size distribution, crystallite
size, preferred orientation and matrix ab-
sorption effects, and comparability of stand-
ard reference and sample materials. The
most intense diffraction peak that has been
shown to be free from interference by prior

qualitative XRD analysis is selected for
quantitation of each asbestiform mineral. A
‘‘thin-layer’’ method of analysis 5 6 is rec-
ommended in which, subsequent to commin-
ution of the bulk material to ∼10 µm by suit-
able cryogenic milling techniques, an accu-
rately known amount of the sample is depos-
ited on a silver membrane filter. The mass of

VerDate 11<MAY>2000 12:40 Aug 17, 2000 Jkt 190158 PO 00000 Frm 00731 Fmt 8010 Sfmt 8002 Y:\SGML\190158T.XXX pfrm03 PsN: 190158T



732

40 CFR Ch. I (7–1–00 Edition)Pt. 763, Subpt. E, App. E

asbestiform material is determined by meas-
uring the integrated area of the selected dif-
fraction peak using a step-scanning mode,
correcting for matrix absorption effects, and
comparing with suitable calibration stand-
ards. Alternative ‘‘thick-layer’’ or bulk
methods,7 8 may be used for semiquantitative
analysis.

This XRD method is applicable as a con-
firmatory method for identification and
quantitation of asbestos in bulk material
samples that have undergone prior analysis
by PLM or other optical methods.

2.2 Range and Sensitivity

The range of the method has not been de-
termined.

The sensitivity of the method has not been
determined. It will be variable and depend-
ent upon many factors, including matrix ef-
fects (absoprtion and interferences), diag-
nostic reflections selected, and their relative
intensities.

2.3 Limitations

2.3.1 Interferences

Since the fibrous and nonfibrous forms of
the serpentine and amphibole minerals
(Table 2–1) are indistinguishable by XRD
techniques unless special sample preparation
techniques and instrumentation are used,9
the presence of nonasbestiform serpentines
and amphiboles in a sample will pose severe
interference problems in the identification
and quantitative analysis of their
asbestiform analogs.

The use of XRD for identification and
quantitation of asbestiform minerals in bulk
samples may also be limited by the presence
of other interfering materials in the sample.
For naturally occurring materials the com-
monly associated asbestos-related mineral
interferences can usually be anticipated.
However, for fabricated materials the nature
of the interferences may vary greatly (Table
2–3) and present more serious problems in
identification and quantitation.10 Potential
interferences are summarized in Table 2–4
and include the following:
• Chlorite has major peaks at 7.19 A

˚
and 3.58

A
˚

That interfere with both the primary
(7.36 A

˚
) and secondary (3.66 A

˚
) peaks for

chrysotile. Resolution of the primary peak
to give good quantitative results may be
possible when a step-scanning mode of op-
eration is employed.

• Halloysite has a peak at 3.63 A
˚

that inter-
feres with the secondary (3.66 A

˚
) peak for

chrysotile.
• Kaolinite has a major peak at 7.15 A

˚
that

may interfere with the primary peak of
chrysotile at 7.36 A

˚
when present at con-

centrations of >10 percent. However, the
secondary chrysotile peak at 3.66 A

˚
may be

used for quantitation.

• Gypsum has a major peak at 7.5 A
˚

that
overlaps the 7.36 A

˚
peak of chrysotile when

present as a major sample constituent.
This may be removed by careful washing
with distilled water, or be heating to 300 °C
to convert gypsum to plaster of paris.

• Cellulose has a broad peak that partially
overlaps the secondary (3.66 A

˚
) chrysotile

peak.8
• Overlap of major diagnostic peaks of the

amphibole asbestos minerals, amosite,
anthophyllite, crocidolite, and tremolite,
at approximately 8.3 A

˚
and 3.1 A

˚
causes

mutual interference when these minerals
occur in the presence of one another. In
some instances, adquate resolution may be
attained by using step-scanning methods
and/or by decreasing the collimator slit
width at the X-ray port.

TABLE 2–3—COMMON CONSTITUENTS IN
INSULATION AND WALL MATERIALS

A. Insulation materials
Chrysotile
‘‘Amosite’’
Crocidolite
*Rock wool
*Slag wool
*Fiber glass
Gypsum (CaSO4 &διωιδε´ 2H2 O)
Vermiculite (micas)
*Perlite
Clays (kaolin)
*Wood pulp
*Paper fibers (talc, clay, carbonate fillers)
Calcium silicates (synthetic)
Opaques (chromite, magnetite inclusions

in serpentine)
Hematite (inclusions in ‘‘amosite’’)
Magnesite
*Diatomaceous earth

B. Spray finishes or paints
Bassanite
Carbonate minerals (calcite, dolomite,

vaterite)
Talc
Tremolite
Anthophyllite
Serpentine (including chrysotile)
Amosite
Crocidolite
*Mineral wool
*Rock wool
*Slag wool
*Fiber glass
Clays (kaolin)
Micas
Chlorite
Gypsum (CaSO4 &διωιδε´ 2H2 O)
Quartz
*Organic binders and thickeners
Hyrdomagnesite
Wollastonite
Opaques (chromite, magnetite inclusions

in serpentine)
Hematite (inclusions in ‘‘amosite’’)
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*Amorphous materials——contribute only
to overall scattered radiation and increased
background radiation.

TABLE 2–4—INTERFERENCES IN XRD ANALYSIS
ASBESTIFORM MINERALS

Asbestiform min-
eral

Primary
diag-
nostic
peaks

(approxi-
mate d-

spacings,
in A

˚
)

Interference

Serpentine
Chrysotile 7.4 Nonasbestiform serpentines

(antigorite, lizardite)
Chlorite
Kaolinite
Gypsum

3.7 Chlorite
Halloysite
Cellulose

Amphibole
‘‘Amosite’’
Anthophyllite "
Crocidolite
Tremolite

3.1 Nonasbestiform amphiboles
(cummingtonite-grunerite,
anthophyllite, riebeckite,
tremolite)

Mutual interferences
Carbonates
Talc

8.3 Mutual interferences

• Carbonates may also interfere with quan-
titative analysis of the amphibole asbestos
minerals, amosite, anthophyllite, crocid-
olite, and tremolite. Calcium carbonate
(CaCO3) has a peak at 3.035 A

˚
that overlaps

major amphibole peaks at approximately
3.1 A

˚
when present in concentrations of >5

percent. Removal of carbonates with a di-
lute acid wash is possible; however, if
present, chrysotile may be partially dis-
solved by this treatment.11

• A major talc peak at 3.12 A
˚

interferes with
the primary tremolite peak at this same
position and with secondary peaks of cro-
cidolite (3.10 A

˚
), amosite (3.06 A

˚
), and

anthophyllite (3.05 A
˚
). In the presence of

talc, the major diagnostic peak at approxi-
mately 8.3 A

˚
should be used for quantita-

tion of these asbestiform minerals.
The problem of intraspecies and matrix

interferences is further aggravated by the
variability of the silicate mineral powder
diffraction patterns themselves, which often
makes definitive identification of the asbes-
tos minerals by comparison with standard
reference diffraction patterns difficult. This
variability results from alterations in the
crystal lattice associated with differences in
isomorphous substitution and degree of crys-
tallinity. This is especially true for the
amphiboles. These minerals exhibit a wide
variety of very similar chemical composi-
tions, with the result being that their dif-
fraction patterns are chracterized by having
major (110) reflections of the monoclinic
amphiboles and (210) reflections of the

orthorhombic anthophyllite separated by
less than 0.2 A

˚
.12

2.3.2 Matrix Effects

If a copper X-ray source is used, the pres-
ence of iron at high concentrations in a sam-
ple will result in significant X-ray fluores-
cence, leading to loss of peak intensity along
with increased background intensity and an
overall decrease in sensitivity. This situa-
tion may be corrected by choosing an X-ray
source other than copper; however, this is
often accompanied both by loss of intensity
and by decreased resolution of closely spaced
reflections. Alternatively, use of a diffracted
beam monochromator will reduce back-
ground fluorescent raditation, enabling
weaker diffraction peaks to be detected.

X-ray absorption by the sample matrix will
result in overall attenuation of the dif-
fracted beam and may seriously interfere
with quantitative analysis. Absorption ef-
fects may be minimized by using sufficiently
‘‘thin’’ samples for analysis.5 13 14 However,
unless absorption effects are known to be the
same for both samples and standards, appro-
priate corrections should be made by ref-
erencing diagnostic peak areas to an internal
standard 7 8 or filter substrate (Ag) peak.5 6

2.3.3 Particle Size Dependence

Because the intensity of diffracted X-radi-
ation is particle-size dependent, it is essen-
tial for accurate quantitative analysis that
both sample and standard reference mate-
rials have similar particle size distributions.
The optimum particle size range for quan-
titative analysis of asbestos by XRD has
been reported to be 1 to 10 µ m.15 Com-
parability of sample and standard reference
material particle size distributions should be
verified by optical microscopy (or another
suitable method) prior to analysis.

2.3.4 Preferred Orientation Effects

Preferred orientation of asbestiform min-
erals during sample preparation often poses
a serious problem in quantitative analysis by
XRD. A number of techniques have been de-
veloped for reducing preferred orientation ef-
fects in ‘‘thick layer’’ samples.7 8 15 However,
for ‘‘thin’’ samples on membrane filters, the
preferred orientation effects seem to be both
reproducible and favorable to enhancement
of the principal diagnostic reflections of as-
bestos minerals, actually increasing the
overall sensitivity of the method.12 14 (Fur-
ther investigation into preferred orientation
effects in both thin layer and bulk samples is
required.)

2.3.5 Lack of Suitably Characterized Standard
Materials

The problem of obtaining and character-
izing suitable reference materials for asbes-
tos analysis is clearly recognized. NIOSH has
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recently directed a major research effort to-
ward the preparation and characterization of
analytical reference materials, including as-
bestos standards; 16 17 however, these are not
available in large quantities for routine
analysis.

In addition, the problem of ensuring the
comparability of standard reference and
sample materials, particularly regarding
crystallite size, particle size distribution,
and degree of crystallinity, has yet to be
adequately addressed. For example, Langer
et al.18 have observed that in insulating mat-
rices, chrysotile tends to break open into
bundles more frequently than amphiboles.
This results in a line-broadening effect with
a resultant decrease in sensitivity. Unless
this effect is the same for both standard and
sample materials, the amount of chrysotile
in the sample will be underestimated by
XRD analysis. To minimize this problem, it
is recommended that standardized matrix re-
duction procedures be used for both sample
and standard materials.

2.4 Precision and Accuracy

Precision of the method has not been de-
termined.

Accuracy of the method has not been de-
termined.

2.5 Apparatus

2.5.1 Sample Preparation

Sample preparation apparatus require-
ments will depend upon the sample type
under consideration and the kind of XRD
analysis to be performed.
• Mortar and Pestle: Agate or porcelain.
• Razor Blades
• Sample Mill: SPEX, Inc., freezer mill or

equivalent.
• Bulk Sample Holders
• Silver Membrane Filters: 25-mm diameter,

0.45-µ m pore size. Selas Corp. of America,
Flotronics Div., 1957 Pioneer Road, Hun-
tington Valley, PA 19006.

• Microscope Slides
• Vacuum Filtration Apparatus: Gelman No.

1107 or equivalent, and side-arm vacuum
flask.

• Microbalance
• Ultrasonic Bath or Probe: Model W140,

Ultrasonics, Inc., operated at a power den-
sity of approximately 0.1 W/mL, or equiva-
lent.

• Volumetric Flasks: 1–L volume.
• Assorted Pipettes
• Pipette Bulb
• Nonserrated Forceps
• Polyethylene Wash Bottle
• Pyrex Beakers: 50-mL volume.
• Desiccator
• Filter Storage Cassettes
• Magnetic Stirring Plate and Bars
• Porcelain Crucibles
• Muffle Furnace or Low Temperature Asher

2.5.2 Sample Analysis

Sample analysis requirements include an
X-ray diffraction unit, equipped with:
• Constant Potential Generator; Voltage and

mA Stabilizers
• Automated Diffractometer with Step-Scanning

Mode
• Copper Target X-Ray Tube: High intensity,

fine focus, preferably.
• X-Ray Pulse Height Selector
• X-Ray Detector (with high voltage power

supply): Scintillation or proportional
counter.

• Focusing Graphite Crystal Monochromator; or
Nickel Filter (if copper source is used, and
iron fluorescence is not a serious prob-
lem).

• Data Output Accessories:
• Strip Chart Recorder
• Decade Scaler/Timer
• Digital Printer

• Sample Spinner (optional).
• Instrument Calibration Reference Specimen:

α-quartz reference crystal (Arkansas
quartz standard, #180–147–00, Philips Elec-
tronics Instruments, Inc., 85 McKee Drive,
Mahwah, NJ 07430) or equivalent.

2.6 Reagents

2.6.1 Standard Reference Materials

The reference materials listed below are
intended to serve as a guide. Every attempt
should be made to acquire pure reference
materials that are comparable to sample ma-
terials being analyzed.
• Chrysotile: UICC Canadian, or NIEHS

Plastibest. (UICC reference materials
available from: UICC, MRC Pneumo-
coniosis Unit, Llandough Hospital,
Penarth, Glamorgan, CF61XW, UK).

• Crocidolite: UICC
• Amosite: UICC
• Anthophyllite: UICC
• Tremolite Asbestos: Wards Natural Science

Establishment, Rochester, N.Y.; Cyprus
Research Standard, Cyprus Research, 2435
Military Ave., Los Angeles, CA 90064
(washed with dilute HCl to remove small
amount of calcite impurity); India
tremolite, Rajasthan State, India.

• Actinolite Asbestos

2.6.2 Adhesive

Tape, petroleum jelly, etc. (for attaching
silver membrane filters to sample holders).

2.6.3 Surfactant

1 percent aerosol OT aqueous solution or
equivalent.

2.6.4 Isopropanol

ACS Reagent Grade.
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2.7 Procedure

2.7.1 Sampling

Samples for analysis of asbestos content
shall be collected as specified in EPA Guid-
ance Document #C0090, Asbestos-Containing
Materials in School Buildings.10

2.7.2 Analysis

All samples must be analyzed initially for
asbestos content by PLM. XRD should be
used as an auxiliary method when a second,
independent analysis is requested.

NOTE: Asbestos is a toxic substance. All
handling of dry materials should be per-
formed in an operating fume hood.

2.7.2.1 Sample Preparation

The method of sample preparation required
for XRD analysis will depend on: (1) The con-
dition of the sample received (sample size,
homogeneity, particle size distribution, and
overall composition as determined by PLM);
and (2) the type of XRD analysis to be per-
formed (qualitative, quantitative, thin layer
or bulk).

Bulk materials are usually received as
inhomogeneous mixtures of complex com-
position with very wide particle size dis-
tributions. Preparation of a homogeneous,
representative sample from asbestos-con-
taining materials is particularly difficult be-
cause the fibrous nature of the asbestos min-
erals inhibits mechanical mixing and stir-
ring, and because milling procedures may
cause adverse lattice alterations.

A discussion of specific matrix reduction
procedures is given below. Complete methods
of sample preparation are detailed in Sec-
tions 2.7.2.2 and 2.7.2.3.

NOTE: All samples should be examined mi-
croscopically before and after each matrix
reduction step to monitor changes in sample
particle size, composition, and crystallinity,
and to ensure sample representativeness and
homogeneity for analysis.

2.7.2.1.1 Milling— Mechanical milling of
asbestos materials has been shown to de-
crease fiber crystallinity, with a resultant
decrease in diffraction intensity of the speci-
men; the degree of lattice alteration is re-
lated to the duration and type of milling
process.19,&thnsp´22 Therefore, all milling times
should be kept to a minimum.

For qualitative analysis, particle size is not
usually of critical importance and initial
characterization of the material with a min-
imum of matrix reduction is often desirable
to document the composition of the sample
as received. Bulk samples of very large par-
ticle size (>2–3 mm) should be comminuted
to ∼100 µm. A mortar and pestle can some-
times be used in size reduction of soft or
loosely bound materials though this may
cause matting of some samples. Such sam-
ples may be reduced by cutting with a razor

blade in a mortar, or by grinding in a suit-
able mill (e.g., a microhammer mill or equiv-
alent). When using a mortar for grinding or
cutting, the sample should be moistened
with ethanol, or some other suitable wetting
agent, to minimize exposures.

For accurate, reproducible quantitative
analysis, the particle size of both sample and
standard materials should be reduced to ∼10
µm (see Section 2.3.3). Dry ball milling at liq-
uid nitrogen temperatures (e.g., Spex Freezer
Mill, or equivalent) for a maximum time of
10 min. is recommended to obtain satisfac-
tory particle size distributions while pro-
tecting the integrity of the crystal lat-
tice.5Bulk samples of very large particle size
may require grinding in two stages for full
matrix reduction to <10 µm.8, 16

Final particle size distributions should al-
ways be verified by optical microscopy or an-
other suitable method.

2.7.2.1.2 Low temperature ashing— For ma-
terials shown by PLM to contain large
amounts of gypsum, cellulosic, or other or-
ganic materials, it may be desirable to ash
the samples prior to analysis to reduce back-
ground radiation or matrix interference.
Since chrysotile undergoes dehydroxylation
at temperatures between 550 °C and and 650
°C, with subsequent transformation to
forsterite,23, 24 ashing temperatures should
be kept below 500 °C. Use of a low tempera-
ture asher is recommended. In all cases, cali-
bration of the oven is essential to ensure
that a maximum ashing temperature of 500
°C is not exceeded.

2.7.2.1.3 Acid leaching—Because of the in-
terference caused by gypsum and some car-
bonates in the detection of asbestiform min-
erals by XRD (see Section 2.3.1), it may be
necessary to remove these interferents by a
simple acid leaching procedure prior to anal-
ysis (see Section 1.7.2.2).

2.7.2.2 Qualitative Analysis

2.7.2.2.1 Initial screening of bulk material—
Qualitative analysis should be performed on
a representative, homogeneous portion of the
sample with a minimum of sample treat-
ment.

1. Grind and mix the sample with a mortar
and pestle (or equivalent method, see Sec-
tion 2.7.2.1.1.) to a final particle size suffi-
ciently small (∼100 µm) to allow adequate
packing into the sample holder.

2. Pack the sample into a standard bulk
sample holder. Care should be taken to en-
sure that a representative portion of the
milled sample is selected for analysis. Par-
ticular care should be taken to avoid pos-
sible size segregation of the sample. (Note:
Use of a back-packing method 25 of bulk sam-
ple preparation may reduce preferred ori-
entation effects.)

3. Mount the sample on the diffractometer
and scan over the diagnostic peak regions for
the serpentine (∼67.4 A

˚
) and amphibole (8.2–
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8.5 A
˚
) minerals (see Table 2–2). The X-ray dif-

fraction equipment should be optimized for
intensity. A slow scanning speed of 1° 2θ/min
is recommended for adequate resolution. Use
of a sample spinner is recommended.

4. Submit all samples that exhibit diffrac-
tion peaks in the diagnostic regions for
asbestiform minerals to a full qualitative
XRD scan (5°–60° 2θ; 1°2θ/min) to verify initial
peak assignments and to identify potential
matrix interferences when subsequent quan-
titative analysis is to be performed.

5. Compare the sample XRD pattern with
standard reference powder diffraction pat-
terns (i.e., JCPDS powder diffraction data 3or
those of other well-characterized reference
materials). Principal lattice spacings of
asbestiform minerals are given in Table 2–2;
common constituents of bulk insulation and
wall materials are listed in Table 2–3.

2.7.2.2.2 Detection of minor or trace constitu-
ents— Routine screening of bulk materials
by XRD may fail to detect small concentra-
tions (<5 percent) of asbestos. The limits of
detection will, in general, be improved if ma-
trix absorption effects are minimized, and if
the sample particle size is reduced to the op-
timal 1 to 10 µm range, provided that the
crystal lattice is not degraded in the milling
process. Therefore, in those instances where
confirmation of the presence of an
asbestiform mineral at very low levels is re-
quired, or where a negative result from ini-
tial screening of the bulk material by XRD
(see Section 2.7.2.2.1) is in conflict with pre-
vious PLM results, it may be desirable to
prepare the sample as described for quan-
titative analysis (see Section 2.7.2.3) and
step-scan over appropriate 2θ ranges of se-
lected diagnostic peaks (Table 2–2). Accurate
transfer of the sample to the silver mem-
brane filter is not necessary unless subse-
quent quantitative analysis is to be per-
formed.

2.7.2.3 Quantitative Analysis

The proposed method for quantitation of
asbestos in bulk samples is a modification of
the NIOSH-recommended thin-layer method
for chrysotile in air.5A thick-layer or bulk
method involving pelletizing the sample may
be used for semiquantitative anal-
ysis; 7,8however, this method requires the ad-
dition of an internal standard, use of a spe-
cially fabricated sample press, and relatively
large amounts of standard reference mate-
rials. Additional research is required to
evaluate the comparability of thin- and
thick-layer methods for quantitative asbes-
tos analysis.

For quantitative analysis by thin-layer
methods, the following procedure is rec-
ommended:

1. Mill and size all or a substantial rep-
resentative portion of the sample as outlined
in Section 2.7.2.1.1.

2. Dry at 100 °C for 2 hr; cool in a desic-
cator.

3. Weigh accurately to the nearest 0.01 mg.
4. Samples shown by PLM to contain large

amounts of cellulosic or other organic mate-
rials, gypsum, or carbonates, should be sub-
mitted to appropriate matrix reduction pro-
cedures described in Sections 2.7.2.1.2 and
2.7.2.1.3. After ashing and/or acid treatment,
repeat the drying and weighing procedures
described above, and determine the percent
weight loss; L.

5. Quantitatively transfer an accurately
weighed amount (50–100 mg) of the sample to
a 1–L volumetric flask with approximately
200 mL isopropanol to which 3 to 4 drops of
surfactant have been added.

6. Ultrasonicate for 10 min at a power den-
sity of approximately 0.1 W/mL, to disperse
the sample material.

7. Dilute to volume with isopropanol.
8. Place flask on a magnetic stirring plate.

Stir.
9. Place a silver membrane filter on the fil-

tration apparatus, apply a vacuum, and at-
tach the reservoir. Release the vacuum and
add several milliliters of isopropanol to the
reservoir. Vigorously hand shake the asbes-
tos suspension and immediately withdraw an
aliquot from the center of the suspension so
that total sample weight, WT, on the filter
will be approximately 1 mg. Do not adjust
the volume in the pipet by expelling part of
the suspension; if more than the desired ali-
quot is withdrawn, discard the aliquot and
resume the procedure with a clean pipet.
Transfer the aliquot to the reservoir. Filter
rapidly under vacuum. Do not wash the res-
ervoir walls. Leave the filter apparatus
under vacuum until dry. Remove the res-
ervoir, release the vacuum, and remove the
filter with forceps. (Note: Water-soluble ma-
trix interferences such as gypsum may be re-
moved at this time by careful washing of the
filtrate with distilled water. Extreme care
should be taken not to disturb the sample.)

10. Attach the filter to a flat holder with a
suitable adhesive and place on the diffrac-
tometer. Use of a sample spinner is rec-
ommended.

11. For each asbestos mineral to be
quantitated select a reflection (or reflec-
tions) that has been shown to be free from
interferences by prior PLM or qualitative
XRD analysis and that can be used unambig-
uously as an index of the amount of material
present in the sample (see Table 2–2).

12. Analyze the selected diagnostic reflec-
tion(s) by step scanning in increments of
0.02° 2θ for an appropriate fixed time and in-
tegrating the counts. (A fixed count scan
may be used alternatively; however, the
method chosen should be used consistently
for all samples and standards.) An appro-
priate scanning interval should be selected
for each peak, and background corrections
made. For a fixed time scan, measure the
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background on each side of the peak for one-
half the peak-scanning time. The net inten-
sity, Ia, is the difference between the peak
integrated count and the total background
count.

13. Determine the net count, IAg, of the fil-
ter 2.36 A

˚
silver peak following the procedure

in step 12. Remove the filter from the holder,
reverse it, and reattach it to the holder. De-
termine the net count for the unattenuated
silver peak, IA

˚
g. Scan times may be less for

measurement of silver peaks than for sample
peaks; however, they should be constant
throughout the analysis.

14. Normalize all raw, net intensities (to
correct for instrument instabilities) by ref-
erencing them to an external standard (e.g.,
the 3.34 A

˚
peak of an α-quartz reference crys-

tal). After each unknown is scanned, deter-
mine the net count, Ir

˚, of the reference speci-
men following the procedure in step 12. De-
termine the normalized intensities by divid-
ing the peak intensities by Ir

˚
:

2.8 Calibration

2.8.1 Preparation of Calibration Standards

1. Mill and size standard asbestos materials
according to the procedure outlined in Sec-
tion 2.7.2.1.1. Equivalent, standardized matrix
reduction and sizing techniques should be used
for both standard and sample materials.

2. Dry at 100 °C for 2 hr; cool in a desic-
cator.

3. Prepare two suspensions of each stand-
ard in isopropanol by weighing approxi-
mately 10 and 50 mg of the dry material to
the nearest 0.01 mg. Quantitatively transfer
each to a 1–L volumetric flask with approxi-
mately 200 mL isopropanol to which a few
drops of surfactant have been added.

4. Ultrasonicate for 10 min at a power den-
sity of approximately 0.1 W/mL, to disperse
the asbestos material.

5. Dilute to volume with isopropanol.
6. Place the flask on a magnetic stirring

plate. Stir.
7. Prepare, in triplicate, a series of at least

five standard filters to cover the desired ana-
lytical range, using appropriate aliquots of
the 10 and 50 mg/L suspensions and the fol-
lowing procedure.

Mount a silver membrane filter on the fil-
tration apparatus. Place a few milliliters of
isopropanol in the reservoir. Vigorously
hand shake the asbestos suspension and im-
mediately withdraw an aliquot from the cen-
ter of the suspension. Do not adjust the vol-
ume in the pipet by expelling part of the sus-
pension; if more than the desired aliquot is
withdrawn, discard the aliquot and resume
the procedure with a clean pipet. Transfer

the aliquot to the reservoir. Keep the tip of
the pipet near the surface of the isopropanol.
Filter rapidly under vacuum. Do not wash
the sides of the reservoir. Leave the vacuum
on for a time sufficient to dry the filter. Re-
lease the vacuum and remove the filter with
forceps.

2.8.2 Analysis of Calibration Standards

1. Mount each filter on a flat holder. Per-
form step scans on selected diagnostic reflec-
tions of the standards and reference speci-
men using the procedure outlined in Section
2.7.2.3, step 12, and the same conditions as
those used for the samples.

2. Determine the normalized intensity for
each peak measured, I

ˆ
s
˚
td, as outlined in Sec-

tion 2.7.2.3, step 14.

2.9 Calculations

For each asbestos reference material, cal-
culate the exact weight deposited on each
standard filter from the concentrations of
the standard suspensions and aliquot vol-
umes. Record the weight, w, of each stand-
ard. Prepare a calibration curve by regress-
ing I

ˆ
2s

˚
td on w. Poor reproducibility (±15 per-

cent RSD) at any given level indicates prob-
lems in the sample preparation technique,
and a need for new standards. The data
should fit a straight line equation.

Determine the slope, m, of the calibration
curve in counts/microgram. The intercept, b,
of the line with the I

ˆ
s
˚
td axis should be ap-

proximately zero. A large negative intercept
indicates an error in determining the back-
ground. This may arise from incorrectly
measuring the baseline or from interference
by another phase at the angle of background
measurement. A large positive intercept in-
dicates an error in determining the baseline
or that an impurity is included in the meas-
ured peak.

Using the normalized intensity, I
ˆ
Ag, for the

attenuated silver peak of a sample, and the
corresponding normalized intensity from the
unattenuated silver peak, I

ˆ
A
˚
g, of the sample

filter, calculate the transmittance, T, for
each sample as follows:26 27

Determine the correction factor, f(T), for
each sample according to the formula:

-R (ln T)
f (T) = ————

l-TR

where

VerDate 11<MAY>2000 12:40 Aug 17, 2000 Jkt 190158 PO 00000 Frm 00737 Fmt 8010 Sfmt 8003 Y:\SGML\190158T.XXX pfrm03 PsN: 190158T



738

40 CFR Ch. I (7–1–00 Edition)Pt. 763, Subpt. E, App. E

sin ΘAg

R = ————
sin Θa

θAg=angular position of the measured silver
peak (from Bragg’s Law), and

θa=angular position of the diagnostic asbes-
tos peak.

Calculate the weight, Wa, in micrograms,
of the asbestos material analyzed for in each
sample, using the appropriate calibration
data and absorption corrections:

Calculate the percent composition, Pa, of
each asbestos mineral analyzed for in the
parent material, from the total sample
weight, WT, on the filter:

Wa (1-.01L)
Pa = ————— x 100

WT

where

Pa=percent asbestos mineral in parent mate-
rial;

Wa=mass of asbestos mineral on filter, in µg;
WT=total sample weight on filter, in µg;
L=percent weight loss of parent material on

ashing and/or acid treatment (see Sec-
tion 2.7.2.3).
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Subpart F [Reserved]

Subpart G—Asbestos Abatement
Projects

SOURCE: 52 FR 5623, Feb. 25, 1987, unless
otherwise noted.

§ 763.120 Scope
(a) This part establishes require-

ments which must be followed during
asbestos abatement projects by em-
ployers of State and local government
employees not covered by the Asbestos
Standard of the Occupational Safety
and Health Administration (OSHA), 29
CFR 1926.58, an Asbestos Standard
adopted by a State as part of a State
plan approved by OSHA under section
18 of the Occupational Safety and
Health Act, or a State asbestos regula-
tion which EPA has determined to be
comparable to or more stringent than
this part. The rule covers those em-
ployees who take part in asbestos
abatement work.

(b) [Reserved]

§ 763.121 Regulatory requirements.

(a) [Reserved]
(b) Definitions. Action level means an

airborne concentration of asbestos of
0.1 fiber per cubic centimeter (f/cc) of
air calculated as an 8-hour time-
weighted average.

Administrator means the Adminis-
trator, U.S. Environmental Protection
Agency, or designee.

Asbestos means the asbestiform vari-
eties of chrysotile (serpentine); crocid-
olite (riebeckite); amosite
(cummingtonite—grunerite); tremolite;
anthophyllite, and actinolite.

Asbestos abatement project means any
activity involving the removal, enclo-
sure, or encapsulation of friable asbes-
tos material.

Authorized person means any person
authorized by the employer and re-
quired 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 equip-
ment.

Competent person means one who is
capable of identifying existing asbestos
hazards in the workplace and who has
the authority to take prompt correc-
tive measures to 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; super-
vising any employee exposure moni-
toring required by this subpart, ensur-
ing that all employees working within
such an enclosure wear the appropriate
personal protective equipment, are
trained in the use of appropriate meth-
ods of exposure control, and use the hy-
giene facilities and decontamination
procedures specified in this subpart;
and ensuring that engineering controls
in use are in proper operating condi-
tion and are functioning properly.

Decontamination area means an en-
closed area adjacent and connected to
the regulated area and consisting of an
equipment room, shower area, and
clean room, which is used for the de-
contamination of workers, materials,
and equipment contaminated with as-
bestos.
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Demolition means the wrecking or
taking out of any load-supporting
structural member and any related
razing, removing, or stripping of asbes-
tos products.

Emergency project means a project in-
volving the removal, enclosure, or en-
capsulation of friable asbestos-con-
taining material that was not planned
but results from a sudden unexpected
event.

Employee exposure means that expo-
sure to airborne asbestos would occur
if the employee were not using res-
piratory protective equipment.

Employer means the public depart-
ment, agency, or entity which hires an
employee. The term includes, but is
not limited to, any State, County,
City, or other local governmental enti-
ty which operates or administers
schools, a department of health or
human services, a library, a police de-
partment, a fire department, or similar
public service agencies or offices.

Equipment room (change room) means
a contaminated room located within
the decontamination area that is sup-
plied with impermeable bags or con-
tainers for the disposal of contami-
nated protective clothing and equip-
ment.

Fiber means a particulate form of as-
bestos, 5 micrometers or longer, with a
length-to-diameter ratio of at least 3 to
1.

Friable asbestos material means any
material containing more than 1 per-
cent asbestos by weight which, when
dry, may be crumbled, pulverized, or
reduced to powder by hand pressure.

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 mi-
crometer in diameter or larger.

Regulated area means an area estab-
lished by the employer to demarcate
areas where airborne concentrations of
asbestos exceed or can reasonably be
expected to exceed the permissible ex-
posure limit. The regulated area may
take the form of: (1) A temporary en-
closure, as required by paragraph (e)(6)
of this section, or (2) an area demar-
cated in any manner that minimizes
the number of employees exposed to as-
bestos.

Removal means the taking out or
stripping of asbestos or materials con-
taining asbestos.

Renovation means the modifying of
any existing structure, or portion
thereof, where exposure to airborne as-
bestos may result.

Repair means overhauling, rebuild-
ing, reconstructing, or reconditioning
of structures or substrates where as-
bestos is present.

(c) Permissible exposure limit (PEL).
The employer shall ensure that no em-
ployee is exposed to an airborne con-
centration of asbestos in excess of 0.2
fiber per cubic centimeter of air as an
8-hour time-weighted average (TWA),
as determined by the method pre-
scribed in appendix A of this section, or
by an equivalent method.

(d) Communication among employers.
On multi-employer worksites, an em-
ployer performing asbestos work re-
quiring the establishment of a regu-
lated area shall inform other employ-
ers (as defined by this subpart and by
29 U.S.C. section 652(5)) on the site of
the nature of the employer’s work with
asbestos and of the existence of and re-
quirements pertaining to regulated
areas.

(e) Regulated areas—(1) General. The
employer shall establish a regulated
area in work areas where airborne con-
centrations of asbestos 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 air-
borne concentrations of asbestos in ex-
cess of the permissible exposure limit.

(3) Access. Access to regulated areas
shall be limited to authorized persons.

(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 removal,
demolition, and renovation operations. (i)
Wherever feasible, the employer shall
establish negative-pressure enclosures
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before commencing removal, demoli-
tion, and renovation operations.

(ii) The employer shall designate a
competent person to perform or super-
vise the following duties:

(A) Set up the enclosure.
(B) Ensure the integrity of the enclo-

sure.
(C) Control entry to and exit from

the enclosure.
(D) Supervise all 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 con-
trols, work practices, and personal pro-
tective equipment.

(G) Ensure that employees use the
hygiene facilities and observe the de-
contamination procedures specified in
paragraph (j) of this section.

(H) Ensure that engineering controls
are functioning properly.

(iii)(A) In addition to the qualifica-
tions specified in paragraph (b) of this
section, the competent person shall be
trained in all aspects of asbestos abate-
ment, the contents of this subpart, the
identification of asbestos and its re-
moval 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.

(B) For small-scale, short-duration
operations, such as pipe repair, valve
replacement, installing electrical con-
duits, installing or removing drywall,
roofing, and other general building
maintenance or renovation, the em-
ployer is not required to comply with
the requirements of paragraph (e)(6) of
this section.

(f) Exposure monitoring—(1) General.
(i) Each employer who has a workplace
or work operation covered by this sub-
part shall perform monitoring to deter-
mine accurately the airborne con-
centrations of asbestos to which em-
ployees may be exposed.

(ii) Determinations of employee ex-
posure shall be made from breathing
zone air samples that are representa-
tive of the 8-hour TWA of each em-
ployee.

(iii) Representative 8-hour TWA em-
ployee exposure shall be determined on
the basis of one or more samples rep-
resenting fullshift exposure for em-
ployees in each work area.

(2) Initial monitoring. (i) Each em-
ployer who has a workplace or work
operation covered by this subpart, ex-
cept as provided for in paragraphs (f)(2)
(ii) and (iii) of this section, shall per-
form initial monitoring at the initi-
ation of each asbestos job to determine
accurately the airborne concentrations
of asbestos to which employees may be
exposed.

(ii) The employer may demonstrate
that employee exposures are below the
action level by means of objective data
demonstrating that the product or ma-
terial containing asbestos cannot re-
lease airborne fibers in concentrations
exceeding the action level under those
work conditions having the greatest
potential for releasing asbestos.

(iii) Where the employer has mon-
itored each asbestos job, and the data
were obtained during work operations
conducted under workplace conditions
closely resembling the processes, type
of material, control methods, work
practices, and environmental condi-
tions used and prevailing in the em-
ployer’s current operations, the em-
ployer may rely on such earlier moni-
toring results to satisfy the require-
ments of paragraph (f)(2)(i) of this sec-
tion.

(3) Periodic monitoring within regulated
areas. (i) The employer shall conduct
daily monitoring that is representative
of the exposure of each employee who
is assigned to work within a regulated
area.

(ii) When all employees within a reg-
ulated area are equipped with supplied-
air respirators operated in the positive-
pressure mode, the employer may dis-
pense with the daily monitoring re-
quired by this paragraph.

(4) Termination of monitoring. If the
periodic monitoring required by para-
graph (f)(3)(i) of this section reveals
that employee exposures, as indicated
by statistically reliable measurements,
are below the action level, the em-
ployer may discontinue monitoring for
those employees whose exposures are
represented by such monitoring.
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(5) Method of monitoring. (i) All sam-
ples taken to satisfy the monitoring re-
quirements of paragraph (f) of this sec-
tion shall be personal samples col-
lected following the procedures speci-
fied in appendix A of this section.

(ii) All samples taken to satisfy the
monitoring requirements of paragraph
(f) of this section shall be evaluated
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
establish equivalency are collected in
side-by-side field and laboratory com-
parisons.

(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.

(C) The equivalent method is docu-
mented and the results of the compari-
son testing are maintained.

(iv) To satisfy the monitoring re-
quirements of paragraph (f) of this sec-
tion, employers shall rely on the re-
sults of monitoring analysis performed
by laboratories that have instituted
quality assurance programs that in-
clude the elements prescribed in appen-
dix A of this section.

(6) Employee notification of monitoring
results. (i) The employer shall notify af-
fected employees of the monitoring re-
sults that represent the employees’ ex-
posure as soon as possible following re-
ceipt of monitoring results.

(ii) The employer shall notify af-
fected employees of the results of mon-
itoring representing the employees’ ex-
posure in writing either individually or
by posting at a centrally located place
that is accessible to affected employ-
ees.

(7) Observation of monitoring. (i) The
employer shall provide affected em-
ployees or their designated representa-
tives an opportunity to observe any
monitoring of employee exposure to as-
bestos conducted in accordance with
this section.

(ii) When observation of the moni-
toring of employee exposure to asbes-
tos requires entry into an area where
the use of protective clothing or equip-
ment 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.

(g) Methods of compliance—(1) Engi-
neering 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 pre-
scribed by paragraph (c) of this section:

(A) Local exhaust ventilation
equipped with HEPA filter dust collec-
tion systems.

(B) General ventilation systems.
(C) Vacuum cleaners equipped with

HEPA filters.
(D) Enclosure or isolation of proc-

esses producing asbestos dust.
(E) Use of wet methods, wetting

agents, or removal encapsulants to
control employee exposures during as-
bestos handling, mixing, removal, cut-
ting, application, and cleanup.

(F) Prompt disposal of wastes con-
taminated with asbestos in leak-tight
containers.

(G) Use of work practices or other en-
gineering controls that the Adminis-
trator can show to be feasible.

(ii) Wherever the feasible engineering
and work practice controls described in
this paragraph are not sufficient to re-
duce employee exposure to or below the
limit prescribed in paragraph (c) of this
section, 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 abra-
sive disc saws that are 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 materials con-
taining asbestos unless the compressed
air is used in conjunction with an en-
closed ventilation system designed to
capture the dust cloud created by the
compressed air.
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(iii) Materials containing asbestos
shall not 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 cir-
cumstances:

(i) During the interval necessary to
install or implement feasible engineer-
ing and work practice controls.

(ii) In work operations such as main-
tenance 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 expo-
sure to or below the exposure limit.

(iv) In emergencies.
(2) Respirator selection. (i) Where res-

pirators are used, the employer shall
select and provide, at no cost to the
employee, the appropriate respirator as
specified in Table 1 in paragraph
(h)(2)(iv) of this section, and shall en-
sure that the employee uses the res-
pirator provided.

(ii) The employer shall select res-
pirators from among those jointly ap-
proved as being acceptable for protec-
tion by the Mine Safety and Health Ad-
ministration (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
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 ade-
quate protection to the employee.

(iv) Table 1—Respiratory Protection
for Asbestos Fibers.

TABLE 1—RESPIRATORY PROTECTION FOR
ASBESTOS FIBERS

Airborne con-
centration of as-

bestos
Required respirator

Not in excess of 2
f/cc (10×PEL).

1. Half-mask air-purifying respirator other
than a disposable respirator equipped
with high-efficiency filters.

TABLE 1—RESPIRATORY PROTECTION FOR
ASBESTOS FIBERS—Continued

Airborne con-
centration of as-

bestos
Required respirator

Not in excess of
10 f/cc
(50×PEL).

1. Full facepiece air-purifying respirator
equipped with high-efficiency filters.

Not in excess of
20 f/cc
(100×PEL).

1. Any powered air-purifying respirator
equipped with high-efficiency filters.

2. Any supplied-air respirator operated in
continuous flow mode.

Not in excess of
200 f/cc
(1,000×PEL).

1. Full facepiece supplied-air respirator
operated in pressure demand mode.

Greater than 200
f/cc
(>1,000×PEL) or
unknown con-
centration.

1. Full facepiece supplied air respirator
operated in pressure demand mode
equipped with an auxilliary positive
pressure selfcontained breathing ap-
paratus.

NOTE: a. Respirators assigned for higher
environmental concentrations may be used
at lower concentrations.

b. A high-efficiency filter means a filter
that is at least 99.97 percent efficient against
mono-dispersed particles of 0.3 micrometers
in diameter or larger.

(3) Respirator program. (i) Where res-
piratory protection is used, the em-
ployee shall institute a respirator pro-
gram. This should include all informa-
tion and guidance necessary for their
proper selection, use, and care. Pos-
sible emergency uses of respirators
should be anticipated and planned for.

(ii) The employer 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 ade-
quate 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 pre-
vent 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 ex-
amination, an examining physician de-
termines that the employee will be un-
able to function normally wearing a
respirator, or that the safety or health
of the employee or of other employees
will be impaired by the use of a res-
pirator. Such employee shall be as-
signed to another job or given the op-
portunity to transfer to a different po-
sition, the duties of which he or she is
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able to perform, with the same em-
ployer, 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 different po-
sition is available.

(4) Respirator fit testing. (i) The em-
ployer shall ensure that the respirator
issued to the employee exhibits the
least possible facepiece leakage and
that the respirator is fitted properly.

(ii) Employers shall perform either
quantitative or qualitative face fit
tests at the time of initial fitting and
at least every 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 permitted to be worn, and shall be
conducted in accordance with appendix
C of this section. The tests shall be
used to select facepieces that provide
the required protection as prescribed in
Table 1.

(i) Protective clothing—(1) General. The
employer shall provide and require the
use of protective clothing, such as cov-
eralls or similar whole-body clothing,
head coverings, gloves, and foot cov-
erings for any employee exposed to air-
borne concentrations of asbestos that
exceed the permissible exposure limit
prescribed in paragraph (c) of this sec-
tion.

(2) Laundering. (i) The employer shall
ensure that laundering of contami-
nated clothing is done so as to prevent
the release of airborne asbestos in ex-
cess of the exposure limit prescribed in
paragraph (c) of this section.

(ii) Any employer who gives contami-
nated clothing to another person for
laundering shall inform such person of
the requirement in paragraph (i)(2)(i)
of this section effectively to prevent
the release of airborne asbestos in ex-
cess of the exposure limit prescribed in
paragraph (c) of this section.

(3) Contaminated clothing. Contami-
nated 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, dem-
olition, and renovation operations. (i)
The competent person shall periodi-
cally examine worksuits worn by em-

ployees 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 re-
placed.

(j) Hygiene facilities and practices—(1)
General. (i)(A) The employer shall pro-
vide clean change areas for employees
required to work in regulated areas or
required by paragraph (i)(1) of this sec-
tion to wear protective clothing.

(B) In lieu of the change area require-
ment specified in paragraph (j)(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 pro-
tective clothing with a portable HEPA-
equipped vacuum before such employ-
ees leave the area where maintenance
was performed.

(ii) The employer shall ensure that
change areas are equipped with sepa-
rate storage facilities for protective
clothing and street clothing.

(iii) Whenever food or beverages are
consumed at the worksite and employ-
ees are exposed to airborne concentra-
tions of asbestos in excess of the per-
missible exposure limit, the employer
shall provide lunch areas in which the
airborne concentrations of asbestos are
below the action level.

(2) Requirements for removal, demoli-
tion, and renovation operations—(i) De-
contamination area. Except for small-
scale, short-duration operations, as de-
scribed in paragraph (e)(6) of this sec-
tion, the employer shall establish a de-
contamination area that is adjacent
and connected to the regulated area for
the decontamination of employees con-
taminated with asbestos. The decon-
tamination 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 de-
contamination area.

(ii) Clean room. The clean room shall
be equipped with a locker or appro-
priate storage container for each em-
ployee’s use.

(iii) Shower area. Where feasible,
shower facilities shall be provided. The
showers shall be contiguous both to the
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equipment room and the clean change
room, unless the employer can dem-
onstrate that this location is not fea-
sible. Where the employer can dem-
onstrate that it is not feasible to lo-
cate the shower between the equipment
room and the clean change room, the
employer shall ensure that employees:

(A) Remove asbestos 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 contig-
uous to the work area.

(iv) Equipment room. The equipment
room shall be supplied with imper-
meable, labeled bags and containers for
the containment and disposal of con-
taminated protective clothing and
equipment.

(v) Decontamination area entry proce-
dures. (A) The employer shall ensure
that employees:

(1) Enter the decontamination area
through the clean room.

(2) Remove and deposit street cloth-
ing within a locker provided for their
use.

(3) Put on protective clothing and
respiratory protection before leaving
the clean room.

(B) The employer shall ensure that
employees pass through the equipment
room before entering the enclosure.

(vi) Decontamination area exit proce-
dures. (A) The employer shall ensure
that employees remove all gross con-
tamination and debris from their pro-
tective clothing before leaving the reg-
ulated area.

(B) The employer shall ensure that
employees remove their protective
clothing in the equipment room and de-
posit the clothing in labeled imper-
meable bags or containers.

(C) The employer shall ensure that
employees do not remove their res-
pirators in the equipment room.

(D) The employer shall ensure that
employees shower prior to entering the
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 em-
ployees—(1) Signs. (i) Warning signs
that demarcate the regulated area
shall be provided and displayed at each
location where airborne concentrations
of asbestos may be in excess of the ex-
posure 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 be-
fore 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
CANCER AND LUNG DISEASE HAZARD
AUTHORIZED PERSONNEL ONLY
RESPIRATORS AND PROTECTIVE CLOTH-

ING ARE REQUIRED IN THIS AREA

(2) Labels. (i) Labels shall be affixed
to all products containing asbestos and
to all containers containing such prod-
ucts, including waste containers.
Where feasible, installed asbestos prod-
ucts shall contain a visible label.

(ii) Labels shall be printed in large,
bold letters on a contrasting back-
ground.

(iii) Labels shall be used and shall
contain the following information:

DANGER
CONTAINS ASBESTOS FIBERS
AVOID CREATING DUST
CANCER AND LUNG DISEASE HAZARD

(iv) [Reserved]
(v) Labels shall contain a warning

statement against breathing airborne
asbestos fibers.

(vi) The provisions for labels required
by paragraph (k)(2)(i) of this section do
not apply where:

(A) Asbestos fibers have been modi-
fied by a bonding agent, coating, bind-
er, or other material, provided that the
manufacturer can demonstrate that,
during any reasonably foreseeable use,
handling, storage, disposal, processing,
or transportation, no airborne con-
centrations of asbestos fibers in excess
of the action level will be released or

(B) Asbestos 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

VerDate 11<MAY>2000 12:40 Aug 17, 2000 Jkt 190158 PO 00000 Frm 00745 Fmt 8010 Sfmt 8010 Y:\SGML\190158T.XXX pfrm03 PsN: 190158T



746

40 CFR Ch. I (7–1–00 Edition)§ 763.121

training program for all employees ex-
posed to airborne concentrations of as-
bestos at or above 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 there-
after.

(iii) The training program shall be
conducted in a manner that the em-
ployee is able to understand. The em-
ployer shall ensure that each employee
is informed of the following:

(A) Methods of recognizing asbestos.
(B) The health effects associated with

asbestos exposure.
(C) The relationship between smok-

ing and asbestos in producing lung can-
cer.

(D) The nature of operations that
could result in exposure to asbestos,
the importance of necessary protective
controls to minimize exposure includ-
ing, as applicable, engineering con-
trols, work practices, respirators,
housekeeping procedures, hygiene fa-
cilities, protective clothing, decon-
tamination procedures, emergency pro-
cedures, 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 res-
pirators.

(F) The appropriate work practices
for performing the asbestos job; and

(G) Medical surveillance program re-
quirements; and

(H) The content of this subpart, in-
cluding appendices.

(4) Access to training materials. (i) The
employer shall make readily available
to all 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
Administrator upon request, all infor-
mation and training materials relating
to the employee information and train-
ing program.

(l) Housekeeping—(1) Vacuuming.
Where vacuuming methods are se-
lected, HEPA filtered vacuuming
equipment must be used. The equip-
ment shall be used and emptied in a

manner that minimizes the reentry of
asbestos into the workplace.

(2) Waste disposal. Asbestos waste,
scrap, debris, bags, containers, equip-
ment, and contaminated clothing con-
signed for disposal shall be collected
and disposed of in sealed, labeled, im-
permeable bags or other closed, la-
beled, impermeable containers.

(m) Medical surveillance—(1) General—
(i) Employees covered. The employer
shall institute a medical surveillance
program for all employees engaged in
work involving levels of asbestos 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.

(ii) Examination by a physician. (A)
The employer shall ensure that all
medical examinations and procedures
are performed by or under the super-
vision 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 pul-
monary 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 consulta-
tion—(i) Frequency. The employer shall
make available medical examinations
and consultations to each employee
covered under paragraph (m)(1)(i) of
this section on the following schedules:

(A) Prior to assignment of the em-
ployee to an area where negative-pres-
sure respirators are worn.

(B)(1) When the employee is assigned
to an area where exposure to asbestos
may be at or above the action level for
30 or more days per year, a medical ex-
amination must be given within 10
working days following the thirtieth
day of exposure.

(2) No medical examination is re-
quired of any employee if adequate
records show that the employee has
been examined in accordance with this
paragraph within the past 1-year pe-
riod.

(C) At least annually thereafter.
(D) If the examining physician deter-

mines that any of the examinations
should be provided more frequently
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than specified, the employer shall pro-
vide such examinations to affected em-
ployees at the frequencies specified by
the physician.

(ii) Content. Medical examinations
made available pursuant to paragraphs
(m)(2)(i) (A), (B), and (C) of this section
shall include:

(A) A medical and work history with
special emphasis directed to the pul-
monary, cardiovascular, and gastro-
intestinal systems.

(B) On initial examination, the
standardized questionnaire contained
in appendix D, part 1 of this section
and, on annual examination, the abbre-
viated standardized questionnaire con-
tained in appendix D, part 2 of this sec-
tion.

(C) A physical examination directed
to the pulmonary and gastrointestinal
systems, including a chest roentgeno-
gram to be administered at the discre-
tion of the physician, and pulmonary
function tests of forced vital capacity
(FVC) and forced expiratory volume at
one second (FEV1). Interpretation and
classification of chest roentgenograms
shall be conducted in accordance with
appendix E of this section.

(D) Any other examinations or tests
deemed necessary by the examining
physician.

(3) Information provided to the physi-
cian. The employer shall provide the
following information to the exam-
ining physician:

(i) A copy of this rule and Appendices
D and E of this section.

(ii) A description of the affected em-
ployee’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 med-
ical examinations of the affected em-
ployee that is not otherwise available
to the examining physician.

(4) Physician’s written opinion. (i) The
employer shall obtain a written opin-
ion from the examining physician. This
written opinion shall contain the re-
sults 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 expo-
sure to asbestos.

(B) Any recommended limitations on
the employee or on the use of personal
protective equipment such as res-
pirators.

(C) A statement that the employee
has been informed by the physician of
the results of the medical examina-
tions and of any medical conditions
that may result from asbestos expo-
sure.

(ii) The employer shall instruct the
physician not to reveal in the written
opinion given to the employer specific
findings or diagnoses unrelated to oc-
cupational exposure to asbestos.

(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 are not ca-
pable of releasing fibers of asbestos in
concentrations at or above the action
level under the expected conditions of
processing, use, or handling to exempt
such operations from the initial moni-
toring requirements under paragraph
(f)(2) of this section, the employer shall
establish and maintain an accurate
record of objective data reasonably re-
lied upon in support of the exemption.

(ii) The record shall include at least
the following information:

(A) The product qualifying for ex-
emption.

(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.

(D) A description of the operation ex-
empted and how the data support the
exemption.

(E) Other data relevant to the oper-
ations, materials, processing, or em-
ployee exposures covered by the ex-
emption.

(iii) The employer shall maintain
this record for the duration of the em-
ployer’s reliance upon such objective
data.
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(2) Exposure measurements. (i)(A) The
employer shall keep an accurate record
of all measurements taken to monitor
employee exposure to asbestos as pre-
scribed in paragraph (f) of this section.

(B) The employer may utilize the
services of competent organizations
such as employee associations to main-
tain the records required by this sec-
tion.

(ii) This record shall include at least
the following information:

(A) The date of measurement.
(B) The operation involving exposure

to asbestos 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 protective devices worn,

if any.
(F) Name, social security number,

and exposure of the employees whose
exposures are represented.

(iii) The employer shall maintain
this record for at least 30 years.

(3) Medical surveillance. (i) The em-
ployer shall establish and maintain an
accurate record for each employee sub-
ject to medical surveillance by para-
graph (m) of this section.

(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 re-
sponses, results of any tests, and physi-
cian’s recommendations.

(C) Physician’s written opinions.
(D) Any employee medical com-

plaints related to exposure to asbestos.
(E) A copy of the information pro-

vided to the physician as required by
paragraph (m) of this section.

(iii) The employer shall ensure that
this record is maintained for the dura-
tion of employment plus 30 years.

(4) Training records. The employer
shall maintain all employee training
records for 1 year beyond the last date
of employment by that employer.

(5) Availability. (i) The employer,
upon request, shall make all records re-
quired to be maintained by this section
available to the Administrator for ex-
amination 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 employ-
ees, designated representatives, and
the Administrator.

(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 con-
sent of the subject employee, and the
Administrator.

(6) Transfer of records. Whenever the
employer ceases to operate and there is
no successor employer to receive and
retain the records for the prescribed
period, the employer shall notify the
Administrator at least 90 days prior to
disposal and, upon request, transmit
them to the Administrator.

(o) Effective date. This section shall
become effective March 27, 1987.

(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) Appendix B to this section is in-
formational and is not intended to cre-
ate any additional obligations not oth-
erwise imposed or to detract from any
existing obligations.

APPENDIX A TO § 763.121—EPA/OSHA
REFERENCE METHOD—MANDATORY

This mandatory appendix specifies the pro-
cedure for analyzing air samples for asbestos
and specifies quality control procedures that
must be implemented by laboratories per-
forming the analysis. The sampling and ana-
lytical methods described below represent
the elements of the available monitoring
methods essential to achieve adequate em-
ployee exposure monitoring while allowing
employers to use methods that are already
established within their organizations. All
employers who are required to conduct air
monitoring under § 763.121(f) are required to
utilize analytical laboratories that use this
procedure, or an equivalent method for col-
lecting and analyzing samples.

Sampling and Analytical Procedure

1. The sampling medium for air samples
shall be mixed cellulose ester filter mem-
branes. These shall be designated by the
manufacturer as suitable for asbestos count-
ing. See below for rejection of blanks.
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2. The preferred collection device shall be
the 25-mm diameter cassette with an open-
faced 50-mm electrically conductive exten-
sion cowl. The 37-mm cassette may be used if
necessary, but only if written justification
for the need to use the 37-mm filter cassette
accompanies the sample results in the em-
ployee’s exposure monitoring record.

3. An air flow rate between 0.5 liter/min
and 2.5 liters/min shall be selected for the 25-
mm cassette. If the 37-mm cassette is used,
an air flow rate between 1 liter/min and 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 start-
ed.

5. Ship the samples in a rigid container
with sufficient packing material to prevent
dislodging the collected fibers. Packing ma-
terial that has a high electrostatic charge on
its surface (e.g., expanded polystyrene) can-
not be used because such material can cause
loss of fibers to the sides of the cassette.

6. Calibrate each personal sampling pump
before and after use with a representative fil-
ter cassette installed between the pump and
the calibration devices.

7. Personal samples shall be taken in the
‘‘breathing zone’’ of the employee (i.e., at-
tached to 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 0.65 to 0.75. The
microscope shall also be fitted with a green
or blue filter.

9. The microscope shall be fitted with a
Walton-Beckett eyepiece graticule cali-
brated for a field diameter of 100 microm-
eters (± 2 micrometers).

10. The phase-shift detection limit of the
microscope shall be about 3 degrees meas-
ured 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 objec-
tive.

b. Bring the blocks of grooved lines into
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 re-
quirements for asbestos 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 and 7 must be in-
visible. Sets 4 and 5 must be at least par-
tially visible but may vary slightly in visi-
bility between microscopes. A microscope

that fails to meet these requirements has ei-
ther too low or too high a resolution to be
used for asbestos counting.

c. If the image deteriorates, clean and ad-
just the microscope optics. If the problem
persists, consult the microscope manufac-
turer.

11. Each set of samples taken will include
10 percent blanks or a minimum of 2 blanks.
The blank results shall be averaged and sub-
tracted from the analytical results before re-
porting. Any samples represented by a blank
having a fiber count in excess of 7 fibers/100
fields shall be rejected.

12. The samples shall be mounted by the
acetone/triacetin method or a method with
an equivalent index of refraction and similar
clarity.

13. Observe the following counting rules.
a. Count only fiber equal to or longer than

5 micrometers. Measure the length of curved
fibers along the curve.

b. In the absence of other information,
count all particles as asbestos that have a
length-to-width ratio (aspect ratio) of 3:1 or
greater.

c. Fibers lying entirely within the bound-
ary 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
(1⁄2). 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 grati-
cule area.

d. Count bundles of fibers as one fiber un-
less individual fibers can be identified by ob-
serving both ends of an individual fiber.

e. Count enough graticule fields to yield
100 fibers. Count a minimum of 20 fields; stop
counting at 100 fields regardless of fiber
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 more than one
microscopist counting slides shall establish
a statistically designed quality assurance
program involving blind recounts and com-
parisons 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-labora-
tory variability.

2. Interlaboratory program. Each laboratory
analyzing asbestos samples for compliance
determination shall implement an interlab-
oratory quality assurance program that as a
minimum includes participation of at least
two other independent laboratories. Each
laboratory shall participate in round robin
testing at least once every 6 months with at
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least all the other laboratories in its inter-
laboratory quality assurance group. Each
laboratory shall submit slides typical of its
own work load for use in this program. The
round robin shall be designed and results
analyzed using appropriate statistical meth-
odology.

3. All individuals performing asbestos anal-
ysis must have taken the NIOSH course for
sampling and evaluating airborne asbestos
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 micro-
scope shall be replaced, as necessary.

5. Current results of these quality assur-
ance programs shall be posted in each lab-
oratory to keep the microscopists informed.

APPENDIX B TO § 763.121—DETAILED PRO-
CEDURE FOR ASBESTOS SAMPLING
AND ANALYSIS—NON-MANDATORY

This appendix contains a detailed proce-
dure for sampling and analysis and includes
those critical elements specified in Appendix
A of this section. Employers are not required
to use this procedure, but they are required
to use Appendix A of this section. The pur-
pose of Appendix B of this section is to pro-
vide a detailed step-by-step sampling and
analysis procedure that conforms to the ele-
ments specified in Appendix A of this sec-
tion. Since this procedure may also stand-
ardize the analysis and reduce variability,
EPA encourages employers to use this ap-
pendix.

Technique: Microscopy, Phase Contrast.
Analyte: Fibers (manual count).
Sample Preparation: Acetone/triacetin

method.
Calibration: Phase-shift detection limit

about 3 degrees.
Range: 100 to 1,300 fibers/mm 2 filter area.
Estimated Limit of Detection: 7 fibers/mm 2

filter area.
Sampler: Filter (0.8–1.2 µ m mixed cellulose

ester membrane, 25-mm diameter).
Flow Rate: 0.5 L/min to 2.5 L/min (25-mm

cassette); 1.0 L/min to 2.5 L/min (37-mm cas-
sette).

Sample Volume: Adjust to obtain 100 to 1,300
fibers/mm 2.

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 sample).
The method gives an index of airborne asbes-
tos fibers but may be used for other mate-
rials such as fibrous glass by inserting suit-
able parameters into the counting rules. The
method does not differentiate between asbes-
tos and other fibers. Asbestos fibers less than

ca. 0.25 µ m 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 ex-

tremely flammable liquid and precautions
must be taken not to ignite it. Heating of ac-
etone must be done in a ventilated labora-
tory fume hood using a flameless, spark-free
heat source.

Equipment:
1. Collection device: 25-mm cassette with 50-

mm electrically conductive 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 to 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,
25 x 75 mm.

5. Cover slips, 25 x 25 mm, No. 11⁄2 unless
otherwise specified by microscope manufac-
turer.

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; heat-
ing mantle; or infrared lamp and magnetic
stirrer.

10. Syringe, hypodermic, with 22-gauge
needle.

11. Graticule, Walton-Beckett type with 100
µ m diameter circular field at the specimen
plane (area=0.00785 mm 2), (Type G–22).

NOTE: The graticule is custom-made for
each microscope.

12. HSE/NPL phase contrast test slide,
Mark II.

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
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down. Wrap the joint between the extender
and the monitor’s body with shrink tape to
prevent air leaks.

3. Submit at least two blanks (or 10 per-
cent of the total samples, whichever is great-
er) 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 com-
pleted.

4. Sample 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/
mm2), of 100 to 1,300 fibers/m2 [3.85 x 104 to 5
x 105 fibers per 25-mm filter with effective
collection area (Ac=385 mm2)] for optimum
counting precision (see step 21 below). Cal-
culate the minimum sampling time, t min-
imum (min) at the action level (one-half of
the current standard), L (f/cc) of the fibrous
aerosol being sampled:

min-
imum =

(Ac)(E)

(Q)(L)10

5. 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 samples in a rigid container
with sufficient packing material to prevent
jostling or damage.

NOTE: Do not use polystyrene foam in the
shipping container because of electrostatic
forces which may cause fiber loss from the
sample filter.

Sample Preparation

NOTE: The object is to produce samples
with a smooth (nongrainy) 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 mounts which are useful for qual-
ity 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 ml 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 de-
grees 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 gen-
erated 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.

10. Mount either the whole sample filter or
a wedge cut from the sample 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 to prevent tearing.

b. Place the filter or wedge, dust side up,
on the slide. Static electricity will usually
keep the filter on the slide until it is cleared.

c. Hold the glass slide supporting the filter
approximately 1 to 2 cm from the glass tube
port where the acetone vapor 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 vapor stream is prob-
ably not strong enough. Periodically wipe
the outlet port with tissue to prevent liquid
acetone dripping onto the filter.

d. 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 too many bubbles form or
the amount of triacetin is insufficient, the
cover slip may become detached within a few
hours.

e. Glue the edges of the cover slip to the
glass slide using a lacquer or nail polish.

NOTE: If clearing is slow, the slide prepara-
tion 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 grati-
cule. The diameter, dc (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 interpupillary dis-
tance 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 micrometer on the micro-

scope object stage and focus the microscope
on the graduated lines.

e. Measure the magnified grid length, Lo

(um), using the stage micrometer.
f. Remove the graticule from the micro-

scope and measure its actual grid length, La

(mm). This can best be accomplished by
using a stage fitted with verniers.
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g. Calculate the circle diameter, dc (mm),
for the Walton-Beckett graticule:

dc =
La×D

Lo

Example: If Lo=108 um, La=2.93 mm and
D=100 um, then dc=2.71 mm.

h. Check the field diameter, D(acceptable
range 100 mm ±2 mm) with a stage microm-
eter upon receipt of the graticule from the
manufacturer. Determine field area (mm2).

12. Microscope adjustments. Follow the man-
ufacturer’s instructions and also the fol-
lowing:

a. Adjust the light source for even illu-
mination across the field of view at the con-
denser iris.

NOTE: Kohler illumination is preferred,
where available.

b. Focus on the particulate material to be
examined.

c. Make sure that the field iris is in focus,
centered on the sample, and open only
enough to fully illuminate the field of view.

d. Use the telescope ocular supplied by the
manufacturer to ensure that the phase rings
(annular diaphragm and phase-shifting ele-
ments) 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
center 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 de-
scending order of visibility from sets 1 to 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 mi-
croscopes. A microscope which fails to meet
these requirements has either too low or too
high a resolution to be used for asbestos
counting.

c. If the image quality deteriorates, clean
the microscope optics and, if the problem
persists, consult the microscope manufac-
turer.

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 re-
sults.

NOTE 1: The identity of the blank filters
should be unknown to the counter until all
counts have been completed.

NOTE 2: If a field blank yields fiber counts
greater than 7 fibers/100 fields, report pos-
sible contamination 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 statistic estimates the counting repeat-
ability at the 95 percent confidence level.
Discard the sample if the difference between
the two counts exceeds 2.77 (F)sr where
F=average of the two fiber counts and
sr=relative standard deviation, which should
be derived by each laboratory based on his-
torical in-house data.

NOTE: If a pair of counts is rejected as a re-
sult of this test, recount the remaining sam-
ples 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 counting
are required to participate in the Proficiency
Analytical Testing (PAT) Program and
should routinely participate with other as-
bestos fiber counting laboratories in the ex-
change of field samples to compare perform-
ance 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 filter.

18. Regularly check phase-ring alignment
and Kohler illumination.

19. The following are the counting rules:
a. Count only fibers longer than 5 um.

Measure the length of curved fibers along the
curve.

b. Count only fibers with a length-to-width
ratio equal to or greater than 3:1.

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 1⁄2 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 un-

less individual fibers can be identified by ob-
serving both ends of a fiber.

e. Count enough graticule fields to yield
100 fibers. Count a minimum of 20 fields.
Stop at 100 fields regardless of fiber count.

20. Start counting from one end of the fil-
ter and progress along a radial line to the
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other end, shift either up or down on the fil-
ter, and continue in the reverse direction.
Select fields randomly by looking away from
the eyepiece briefly while advancing the me-
chanical stage. When an agglomerate covers
ca. 1⁄6 or more of the field of view, reject the
field and select another. Do not report re-
jected fields in the number of total fields
counted.

NOTE: When counting a 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 count.

Calculations

21. Calculate and report fiber density on
the filter, E (fibers/mm2); by dividing the
total fiber count, F; minus the mean field
blank count, B, by the number of fields, n;
and the field area, Af (0.00785 mm2 for a prop-
erly calibrated Walton-Beckett graticule):

E=(F/nf¥(B/nb) fibers/mm2

Af

where:
nf—number of fields in submission sample
nb—number of fields in bulk sample
22. Calculate the concentration, C (f/cc), of

fibers in the air volume sampled, V (L), using
the effective collection area of the filter, Ac

(385 mm2 for a 25-mm filter):

C=
(E)(Ac)

V(103)

NOTE: Periodically check and adjust the
value of Ac, if necessary.

APPENDIX C TO § 763.121—QUALITATIVE
AND QUANTITATIVE FIT TESTING
PROCEDURES—MANDATORY

Qualitative Fit Test Protocols

I. Isoamyl Acetate Protocol

A. Odor Threshold Screening. 1. Three 1-liter
glass 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° shall be used for
the solutions.

3. The isoamyl acetate (IAA) (also known
as isopentyl acetate) stock solution is pre-
pared by adding 1 cc of pure IAA to 800 cc of
odor-free water in a 1-liter jar and shaking
for 30 seconds. This solution shall be pre-
pared new at least weekly.

4. The screening test shall be conducted in
a room separate from the room used for ac-
tual fit testing. The two rooms shall be well

ventilated but shall not be connected to the
same recirculating ventilation system.

5. The odor test solution is prepared in a
second jar by placing 0.4 cc of the stock solu-
tion into 500 cc of odor-free water using a
clean dropper or pipette. Shake for 30 sec-
onds and allow to stand for two to three min-
utes so that the IAA concentration above the
liquid may reach equilibrium. This solution
may be used for only one day.

6. A test blank is prepared in a third jar by
adding 500 cc of odor-free water.

7. The odor test and test blank jars shall be
labeled 1 and 2 for jar identification. If the
labels are put on the lids they can be periodi-
cally peeled, dried off and switched to main-
tain the integrity of the test.

8. The following instructions shall be typed
on a card and placed on the table in front of
the two test jars (i.e. 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 sec-
onds. Unscrew the lid of each bottle, 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 IAA odor de-
tection test shall be prepared in an area sep-
arate from where the test is performed, in
order to prevent olfactory fatigue in the sub-
ject.

10. If the test subject is unable to identify
correctly the jar containing the odor test so-
lution, the IAA 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 to respirator selec-
tion and fit testing.

B. Respirator selection. 1. The test subject
shall be allowed to pick the most com-
fortable respirator from a selection includ-
ing 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 selec-
tion 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 ten-
sion and how to determine a ‘‘comfortable’’
respirator. A mirror shall be available to as-
sist the subject in evaluating the fit and po-
sitioning of the respirator. This instruction
may not constitute the subject’s formal
training on respirator use, as it is only a re-
view.

3. The test subject should understand that
the employee is being asked to select the res-
pirator which provides the most comfortable
fit. Each respirator represents a different
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size and shape and, if fitted properly and
used properly, will provide adequate protec-
tion.

4. The test subject holds each facepiece up
to the face and eliminates those which obvi-
ously do not give a comfortable fit. Nor-
mally, 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 res-
pirators. (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 com-
fort. All donning and adjustments of the
facepieces shall be performed by the test
subject without assistance from the test con-
ductor or other person. Assistance in assess-
ing comfort can be given by discussing the
points of #6 below. If the test subject is not
familiar with using a particular respirator,
the test subject shall be directed to don the
mask several times and to adjust the straps
each time to become adept at setting proper
tension on the straps.

6. Assessment of comfort shall include re-
viewing the following points with the test
subject and allowing the test subject ade-
quate time to determine the comfort of the
respirator:

• Positioning of mask on nose.
• Room for eye protection.
• Room to talk
• Positioning mask on face and cheeks.
7. The following criteria shall be used to

help determine the adequacy of the res-
pirator fit:

• 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 shall conduct the con-

ventional negative and positive-pressure fit
checks (e.g. see ANSI Z88.2–1980). Before con-
ducting 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 now ready for fit test-
ing.

10. After passing the fit test, the test sub-
ject shall be questioned again regarding the
comfort of the respirator. If it has become
uncomfortable, another model of respirator
shall be tried.

11. The employee shall be given the oppor-
tunity to select a different facepiece and be
retested if the chosen facepiece becomes in-
creasingly uncomfortable at any time.

C. Fit test. 1. The fit test chamber shall be
similar to a clear 55 gallon drum liner sus-
pended inverted over a 2 foot diameter
frame, so that the top of the chamber is
about 6 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
shall be changed at least weekly.

3. After selection, 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
odor threshold screening and respirator se-
lection, 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 in-
side of the test chamber:

Test Exercises

i. Breathe normally.
ii. Breathe deeply. Be certain breaths are

deep and regular.
iii. Turn head all the way from one side to

the other. Inhale on each side. Be certain
movement is complete. Do not bump the res-
pirator against the shoulders.

iv. Nod head up-and-down. Inhale when
head is in the full up position (looking to-
ward ceiling). Be certain motions are com-
plete and made about every second. Do not
bump the respirator on the chest.

v. Talking. Talk aloud and slowly for sev-
eral 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 require-
ment. Alternative passages which serve the
same purpose may also be used.

vi. Jogging in place.
vii. Breathe normally.
Rainbow Passage. When the sunlight strikes

raindrops in the air, they act like a prism
and form a rainbow. The rainbow is a divi-
sion of white light into many beautiful col-
ors. 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 be-
yond reach, his friends say he is looking for
the pot of gold at the end of the rainbow.

5. Each test subject shall wear the res-
pirator for at least 10 minutes before start-
ing the fit test.

6. 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 sin-
gle ply material, 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 top of the chamber.

7. Allow two minutes for the IAA test con-
centration to be reached before starting the
fit-test exercises. This would be an appro-
priate time to talk with the test subject, to
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explain the fit test, the importance of co-
operation, 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 sub-
ject 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 olfactory fatigue.

10. If the test is failed, the subject shall re-
turn 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 pro-
cedure described in the c(4) through c(8)
above. The process continues until a res-
pirator that fits well has been found. Should
the odor sensitivity test be failed, the sub-
ject shall wait about 5 minutes before re-
testing. Odor sensitivity will usually have
returned by this time.

11. If a person cannot pass the fit test de-
scribed above wearing a half-mask respirator
from the available selection, full facepiece
models 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 smelling the IAA is the good
fit of the respirator facepiece seal and not ol-
factory fatigue.

13. When the test subject leaves the cham-
ber, 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 a self-sealing bag so there is no significant
IAA concentration buildup in the test cham-
ber 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.

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 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-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 deter-

mine 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 dental changes; i.e., mul-

tiple extractions without prosthesis, or ac-
quiring dentures.

(4) Reconstructive or cosmetic surgery, or
(5) Any other condition that may interfere

with facepiece sealing.
D. Recordkeeping. A summary of all test re-

sults 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 manufac-

turer, model, size and approval number).
(5) Testing agent.

II. Saccharin Solution Aerosol Protocol

A. Respirator selection. Respirators shall be
selected as described in section IB (res-
pirator selection) above, except that each
respirator shall be equipped with a particu-
late filter.

B. Taste threshold screening. 1. An enclosure
about head and shoulders shall be used for
threshold screening (to determine if the indi-
vidual can taste saccharin) and for fit test-
ing. 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 inch hole in front of the test sub-
ject’s nose and mouth area to accommodate
the nebulizer nozzle.

3. The entire screening and testing proce-
dure 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 mouth open with tongue ex-
tended.

5. 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 distinquish it
from the fit test solution nebulizer.

6. The threshold check solution consists of
0.83 gram 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
expand fully.
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8. Ten squeezes of the nebulizer bulb are re-
peated rapidly and then the test subject is
asked whether the saccharin can be tasted.

9. If the first response is negative, ten
more squeezes of the nebulizer bulb are re-
peated rapidly and the test subject is again
asked whether the saccharin can be tasted.

10. If the second response is negative, ten
more squeezes are repeated rapidly and the
test subject is again asked whether the sac-
charin can be tasted.

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 can-
not 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 assistance
from any person.

2. The fit test uses the same enclosure de-
scribed in IIB above.

3. Each test subject shall wear the res-
pirator for at least 10 minutes before start-
ing the fit test.

4. The test subject shall don the enclosure
while wearing the respirator selected in sec-
tion IB above. This respirator shall be prop-
erly adjusted and equipped with a particu-
late filter.

5. The test subject may not eat, drink (ex-
cept plain water), or chew gum for 15 min-
utes before the test.

6. 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
distinquish it from the screening test solu-
tion nebulizer.

7. The fit test solution is prepared by add-
ing 83 grams of sodium saccharin to 100 cc of
warm water.

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 so-
lution is sprayed into the enclosure using
the same technique as for the taste threshold
screening and the same number of squeezes
required to elicit a taste response in the
screening. (See B.8 through B.10 above).

10. After generation of the aerosol, read
the following instructions to the test sub-
ject. The test subject shall perform the exer-
cises for one minute each.

i. Breathe normally.
ii. Breathe deeply. Be certain breaths are

deep 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 res-
pirator against the shoulders.

iv. Nod head up-and-down. Be certain mo-
tions 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 sev-
eral 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 require-
ment. 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 form a rainbow. The rainbow is a divi-
sion of white light into many beautiful col-
ors. 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 be-
yond his reach, his friends say he is looking
for the pot of gold at the end of the rainbow.

vi. Jogging in place.
vii. Breathe normally.
11. At the beginning of each exercise, the

aerosol concentration shall be replenished
using one-half the number of squeezes as ini-
tially described in C.9.

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. If the saccharin is detected, the fit is
deemed unsatisfactory and a different res-
pirator shall be tried.

14. At least two facepieces shall be selected
by the saccharin solution aerosol test pro-
tocol. The test subject shall be given the op-
portunity to wear them for one week to
choose the one which is more comfortable to
wear.

15. Successful completion of the test pro-
tocol shall allow the use of the half mask
tested respirator in contaminated
atmospheres up to 10 times the PEL of asbes-
tos. In other words this protocol may be used
to assign protection factors no higher than
ten.

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 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-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
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referred to a physician trained in respirator
diseases or pulmonary medicine to deter-
mine 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 dental changes; i.e., mul-

tiple extractions without prosthesis, or ac-
quiring dentures,

(4) Reconstructive or cosmetic surgery, or
(5) Any other condition that may interfere

with facepiece sealing.
D. Recordkeeping. A summary of all test re-

sults 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 conductor.
(4) Respirators selected (indicate manufac-

turer, model, size and approval number).
(5) Testing agent.

III. Irritant Fume Protocol

A. Respirator selection. Respirators shall be
selected as described in section IB above, ex-
cept that each respirator shall be equipped
with a high-efficiency cartridge.

B. Fit test. 1. The test subject shall be al-
lowed to smell a weak concentration of the
irritant smoke to familiarize 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 pro-
tocol with the test subject before testing.

4. The test subject shall perform the con-
ventional positive pressure and negative
pressure fit checks (see ANSI Z88.2 1980).
Failure of either check shall be cause to se-
lect an alternate respirator.

5. Break both ends of a ventilation smoke
tube containing stannic oxychloride, such as
the MSA part #5645, or equivalent. Attach a
short length of tubing to one end of the
smoke tube. Attach the other end of the
smoke tube to a low pressure air pump set to
deliver 200 milliliters per minute.

6. 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 tube to-
wards the faceseal area of the test subject.
The person conducting the test shall begin
with the tube at least 12 inches from the
facepiece and gradually 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 exer-
cise shall be performed for one minute.

i. Breathe normally.
ii. Breathe deeply. Be certain breaths are

deep 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 res-
pirator against the shoulders.

iv. Nod head up-and-down. Be certain mo-
tions are complete and made every second.
Inhale when head is in the full up position
(looking toward ceiling). Do not bump the
respirator against the chest.

v. Talking. Talk aloud and slowly for sev-
eral minutes. The following paragraph is
called the Rainbow Passage. Repeating it
after the test conductor (keeping eyes
closed) 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.

Rainbow Passage. When the sunlight strikes
raindrops in the air, they act like a prism
and form a rainbow. The rainbow is a divi-
sion of white light into many beautiful col-
ors. 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 be-
yond his reach, his friends 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 de-
tected. If smoke is detected, the test con-
ductor shall stop the test. In this case, the
tested respirator is rejected and another res-
pirator shall be selected.

10. Each test subject passing the smoke
test (i.e. without detecting the smoke) shall
be given a sensitivity check of smoke from
the same tube to determine if the test sub-
ject reacts to the smoke. Failure to evoke a
response shall void the fit test.

11. Steps B4, B9, B10 of this fit test pro-
tocol 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 two facepieces shall be selected
by the irritant fume 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.

13. Respirators successfully tested by the
protocol may be used in contaminated
atmospheres up to ten times the PEL of as-
bestos.
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14. The test shall not be conducted if there
is any hair growth between the skin and the
facepiece sealing surface.

15. If hair growth or apparel interfere with
a satisfactory fit, then they shall be altered
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-purifying respirators, supplied
air respirator, or self-contained breathing
apparatus.

16. If a test subject exhibits difficulty in
breathing during the tests, she or he shall be
referred to a physician trained in respiratory
diseases or pulmonary medicine to deter-
mine 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., mul-

tiple extractions without prosthesis, or ac-
quiring dentures,

(4) Reconstructive or cosmetic surgery, or
(5) Any other condition that may interfere

with facepiece sealing.
C. Recordkeeping. A summary of all test re-

sults 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 conductor.
(4) Respirators selected (indicate manufac-

turer, model, size and approval number).
(5) Testing agent.

Quantitative Fit Test Procedures

1. General

a. The method applies to the negative-pres-
sure 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. Definitions

a. ‘‘Quantitative Fit Test’’ means the
measurement of the effectiveness of a res-
pirator seal in excluding the ambient atmos-
phere. The test is performed by dividing the
measured concentration of challenge agent
in a test chamber by the measured con-
centration of the challenge agent inside the
respirator facepiece when the normal air pu-
rifying element has been replaced by an es-
sentially perfect purifying element.

b. ‘‘Challenge Agent’’ means the air con-
taminant introduced into a test chamber so

that its concentration inside and outside the
respirator may be compared.

c. ‘‘Test Subject’’ means the person wear-
ing the respirator for quantitative fit test-
ing.

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 chal-
lenge agent concentration outside with re-
spect to the inside of a respirator inlet cov-
ering (facepiece or enclosure).

3. Apparatus

a. Instrumentation. Corn oil, sodium chlo-
ride 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 all test subjects to
perform freely all required exercises without
distributing the challenge agent concentra-
tion or the measurement apparatus. The test
chamber shall be equipped and constructed
so that the challenge agent is effectively iso-
lated from the ambient air yet uniform in
concentration throughout the chamber.

c. When testing air-purifying respirators,
the normal filter or cartridge element shall
be replaced with a high-efficiency particu-
late filter supplied by the same manufac-
turer.

d. The sampling instrument shall be se-
lected so that a strip chart record may be
made of the test showing the rise and fall of
challenge agent concentration with each in-
spiration and expiration at fit factors of at
least 2,000.

e. The combination of substitute air-puri-
fying elements (if any), challenge agent, and
challenge agent concentration in the test
chamber shall be such that the test subject
is not exposed in excess of PEL to the chal-
lenge 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 sam-
pling line at all times and so there is no in-
terference 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 concentra-
tion 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 sec-
onds.

j. The tubing for the test chamber atmos-
phere and for the respirator sampling port
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shall be the same diameter, length and mate-
rial. It 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 pass through a high-efficiency filter be-
fore release to the room.

l. When sodium chloride aerosol is used,
the relative humidity inside the test cham-
ber shall not exceed 50 percent.

4. Procedural Requirements

a. The fitting of half-mask respirators
should be started with those having multiple
sizes and a variety of interchangeable car-
tridges and canisters such as the MSA Comfo
II-M, North M, Survivair M, A–O M, 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 of
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 de-
scribed in 5.a., b., c., d. and e.

(1) Isoamyl 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 sepa-
rated from the test area, the test subject
shall be instructed to close her/his eyes dur-
ing the test period. A combination cartridge
or canister with organic vapor and high-effi-
ciency 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 fume test. When using high-effi-
ciency filters, the test subject should be un-
able 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
facepiece seal. The test subject shall be in-
structed to close her/his eyes during the test
period.

c. The test subject may enter the quan-
titative 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 cham-
ber, a reasonably stable challenge agent con-
centration shall be measured in the test
chamber.

e. Immediately after the subject enters the
test chamber, the challenge agent concentra-
tion inside the respirator shall be measured
to ensure that the peak penetration does not
exceed 5 percent for a half-mask and 1 per-
cent for a full facepiece.

f. A stable challenge agent concentration
shall be obtained prior to the actual start of
testing.

g. Respirator restraining straps may not be
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 instruc-
tions as to her/his part in the test proce-
dures. The test subject shall perform the fol-
lowing exercises, in the order given, for each
independent test.

a. Normal Breathing (NB). In the normal
standing position, without talking, the sub-
ject shall breathe normally for at least one
minute.

b. Deep Breathing (DB). In the normal
standing position the subject shall 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 posi-
tions to each side. The head shall be held at
each extreme position for at least 5 seconds.
Perform for at least three complete cycles.

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 posi-
tion 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 (keeping eyes
closed) shall repeat after the test conductor
or the ‘rainbow passage’ at the end of this
section. The subject shall talk slowly aloud
so as to be heard clearly by the test con-
ductor or monitor.

f. Grimace (G). The test subject shall grim-
ace, smile, frown, and generally contort the
face using the facial muscles. Continue for at
least 15 seconds.

g. 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 (J). The test subject
shall jog in place for at least 30 seconds.

i. Normal Breathing (NB). Same as exercise
a.

Rainbow Passage. When the sunlight strikes
raindrops in the air, they act like a prism
and form a rainbow. The rainbow is a divi-
sion of white light into many beautiful col-
ors. These take the shape of a long round
arch, with its path high above, and its two
ends apparently beyond the horizon. There
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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 be-
yond reach, his friends say he is looking for
the pot of gold at the end of the rainbow.

6. Termination of Test

The test shall be terminated whenever any
single peak penetration exceeds 5 percent for
halfmasks and 1 percent for full facepieces.
The test subject may be refitted and re-
tested. If two of the three required tests are
terminated, the fit shall be deemed inad-
equate.

7. Calculation of Fit Factors

a. The fit factor determined by the quan-
titative fit test equals the average con-
centration inside the respirator.

b. The average test chamber concentration
is the arithmetic average of the test cham-
ber concentration at the beginning and 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 aver-
age 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 quan-
titative 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 halfmask or full facepiece mask if
the minimum fit factor of 100 or 1,000, respec-
tively, cannot be obtained. If hair growth or
apparel interfere with a satisfactory fit, then
they shall be altered or removed so as to
eliminate interference and allow a satisfac-
tory fit. If a satisfactory fit is still not at-
tained, the test subject must use a positive-
pressure respirator such as powered air-puri-
fying 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 deter-
mine whether the test subject can wear a
respirator while performing her or his duties.

d. The test subject shall be given the op-
portunity 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 quan-
titative fit testing shall be replaced weekly,
whenever increased breathing resistance is
encountered, or when the test agent has al-
tered the integrity of the filter media. Or-
ganic vapor cartridges/canisters shall be re-
placed daily or sooner if there is any indica-
tion of breakthrough by the test agent.

10. Retesting

In addition, because the sealing of the res-
pirator may be affected, quantitative fit
testing shall be repeated immediately when
the test subject has a:

a. Weight change of 20 pounds or more,
b. Significant facial scarring in the area of

the facepiece seal,
c. Significant dental changes; i.e., multiple

extractions without prosthesis, or acquiring
dentures,

d. Reconstructive or cosmetic surgery, or
e. 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:

a. Name of test subject.
b. Date of testing.
c. Name of the test conductor.
d. Fit factors obtained from every res-

pirator tested (indicate manufacturer,
model, size and approval number).

APPENDIX D TO § 763.121—MEDICAL
QUESTIONNAIRES—MANDATORY

This mandatory appendix contains the
medical questionnaires that must be admin-
istered to all employees who are exposed to
asbestos 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 Ques-
tionnaire, which must be obtained for all
new hires who will be covered by the medical
surveillance requirements. Part 2 includes
the abbreviated Periodical Medical Question-
naire, which must be administered to all em-
ployees who are provided periodic medical
examinations under the medical surveillance
provisions of the standard.
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APPENDIX E TO § 763.121—
INTERPRETATION AND CLASSIFICA-
TION OF CHEST ROENTGENOGRAMS—
MANDATORY

(a) Chest roentgenograms shall be inter-
preted and classified in accordance with a
professionally accepted classification system
and recorded on an interpretation form fol-
lowing the format of the CDC/NIOSH (M) 2.8
form. As a minimum, the content within the
boldlines of this form (items 1 through 4)
shall be included. This form is not to be sub-
mitted to NIOSH.

(b) Roentgenograms shall be interpreted
and classified only by a B-reader, a board eli-
gible/certified radiologist, or an experienced
physician with known expertise in
pneumoconioses.

(c) All interpreters, whenever interpreting
chest roentgenograms made under this sec-
tion, shall have immediately available for
reference a complete set of the ILO–U/C
International Classification of Radiographs
for Pneumoconioses, 1980.

[52 FR 5623, Feb. 25, 1987; 52 FR 10817, Mar. 30,
1987; 53 FR 1022, Jan. 15, 1988]

§ 763.122 Exclusions for States.

(a) The States of Idaho, Kansas,
Oklahoma, and Wisconsin have 6
months or such other reasonable time
as suggested by the particular State
and approved by the Director of the Of-
fice of Pollution Prevention and Toxics
to make their regulations comparable
to or more stringent than this part,
and to submit their regulations to
EPA’s Office of Pollution Prevention
and Toxics for review. If in such rea-
sonable 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 cov-
ered by the requirements of this part.

(b) Any other State that wishes to be
excluded from this rule shall send a
copy of a regulation which it considers
to be comparable to or more stringent
than this part to EPA’s Office of Pollu-
tion Prevention and Toxics for review.
EPA will review the regulation and
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tentatively determine whether the reg-
ulation is comparable to or more strin-
gent than this part. If EPA makes a
positive tentative determination, EPA
will propose an amendment to this rule
excluding that State from coverage. In-
terested 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.

§ 763.124 Reporting.

(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 ei-
ther 3 linear feet or 3 square feet of fri-
able asbestos material, and an emer-
gency project. Employers must report
any emergency project covered by this
rule as soon as possible but in no case
more than 48 hours after the project
begins. A list of the EPA Regional Of-
fices is given under § 1.7(b) of this chap-
ter.

(b) The report must include:
(1) The employer’s name and address.
(2) The location, including street ad-

dress, of the asbestos abatement
project.

(3) The scheduled starting and com-
pletion dates for the asbestos abate-
ment project.

(c) If a report is mailed to EPA, the
report must be postmarked at least 10
days before the asbestos abatement
project begins unless the report is for
an emergency project. In such a case,
the report must be postmarked as soon
as possible but in no case more than 48
hours after the project begins.

(d) Employers do not have to report
under this section if they submit a no-
tice to EPA under the National Emis-
sion Standard for Asbestos, § 61.146 of
this chapter, at least 10 days before
they begin the asbestos abatement
project and that notice clearly indi-
cates that employees covered by this
rule will perform some or all of the as-
bestos abatement work.

[47 FR 23369, May 27, 1982, as amended at 58
FR 34205, June 23, 1993]

§ 763.125 Enforcement.
(a) Failure to comply with any provi-

sion of this part is a violation of sec-
tion 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 a violation of section 15 of
the Act (15 U.S.C. 2614).

(c) Failure or refusal to permit entry
or inspection as required by section 11
of the Act (15 U.S.C. 2610) is a violation
of section 15 of the Act (15 U.S.C. 2614).

(d) Violators may be subject to the
civil and criminal penalties in section
16 of the Act (15 U.S.C. 2615) for each
violation.

(e) EPA may seek to enjoin an asbes-
tos abatement project in violation of
this part, or take other actions under
the authority of section 7 or 17 of the
Act (15 U.S.C. 2606 or 2616).

§ 763.126 Inspections.
EPA will conduct inspections under

section 11 of the Act (15 U.S.C. 2610) to
ensure compliance with this part.

Subpart H [Reserved]

Subpart I—Prohibition of the Man-
ufacture, Importation, Proc-
essing, and Distribution in
Commerce of Certain Asbes-
tos-Containing Products; La-
beling Requirements

SOURCE: 54 FR 29507, July 12, 1989, unless
otherwise noted.

§ 763.160 Scope.
This subpart prohibits the manufac-

ture, importation, processing, and dis-
tribution in commerce of the asbestos-
containing products identified and at
the dates indicated in §§ 763.165, 763.167,
and 763.169. This subpart requires that
products subject to this rule’s bans,
but not yet subject to a ban on dis-
tribution in commerce, be labeled. This
subpart also includes general exemp-
tions and procedures for requesting ex-
emptions from the provisions of this
subpart.

§ 763.163 Definitions.
For purposes of this subpart:
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Act means the Toxic Substances Con-
trol Act, 15 U.S.C. 2601 et seq.

Agency means the United States En-
vironmental Protection Agency.

Asbestos means the asbestiform vari-
eties of: chrysotile (serpentine); crocid-
olite (riebeckite); amosite
(cummingtonite-grunerite); tremolite;
anthophyllite; and actinolite.

Asbestos-containing product means any
product to which asbestos is delib-
erately added in any concentration or
which contains more than 1.0 percent
asbestos by weight or area.

Chemical substance, has the same
meaning as in section 3 of the Act.

Commerce has the same meaning as in
section 3 of the Act.

Commercial paper means an asbestos-
containing product which is made of
paper intended for use as general insu-
lation paper or muffler paper. Major
applications of commercial papers are
insulation against fire, heat transfer,
and corrosion in circumstances that re-
quire a thin, but durable, barrier.

Corrugated paper means an asbestos-
containing product made of corrugated
paper, which is often cemented to a flat
backing, may be laminated with foils
or other materials, and has a cor-
rugated surface. Major applications of
asbestos corrugated paper include:
thermal insulation for pipe coverings;
block insulation; panel insulation in
elevators; insulation in appliances; and
insulation in low-pressure steam, hot
water, and process lines.

Customs territory of the United States
means the 50 States, Puerto Rico, and
the District of Columbia.

Distribute in commerce has the same
meaning as in section 3 of the Act, but
the term does not include actions
taken with respect to an asbestos-con-
taining product (to sell, resale, deliver,
or hold) in connection with the end use
of the product by persons who are users
(persons who use the product for its in-
tended purpose after it is manufactured
or processed). The term also does not
include distribution by manufacturers,
importers, and processors, and other
persons solely for purposes of disposal
of an asbestos-containing product.

Flooring felt means an asbestos-con-
taining product which is made of paper
felt intended for use as an underlayer

for floor coverings, or to be bonded to
the underside of vinyl sheet flooring.

Import means to bring into the cus-
toms territory of the United States, ex-
cept for: (1) Shipment through the cus-
toms territory of the United States for
export without any use, processing, or
disposal within the customs territory
of the United States; or (2) entering the
customs territory of the United States
as a component of a product during
normal personal or business activities
involving use of the product.

Importer means anyone who imports a
chemical substance, including a chem-
ical substance as part of a mixture or
article, into the customs territory of
the United States. Importer includes
the person primarily liable for the pay-
ment of any duties on the merchandise
or an authorized agent acting on his or
her behalf. The term includes as appro-
priate:

(1) The consignee.
(2) The importer of record.
(3) The actual owner if an actual

owner’s declaration and superseding
bond has been filed in accordance with
19 CFR 141.20.

(4) The transferee, if the right to
withdraw merchandise in a bonded
warehouse has been transferred in ac-
cordance with subpart C of 19 CFR part
144.

Manufacture means to produce or
manufacture in the United States.

Manufacturer means a person who
produces or manufactures in the
United States.

New uses of asbestos means commer-
cial uses of asbestos not identified in
§ 763.165 the manufacture, importation
or processing of which would be initi-
ated for the first time after August 25,
1989.

Person means any natural person,
firm, company, corporation, joint-ven-
ture, partnership, sole proprietorship,
association, or any other business enti-
ty; any State or political subdivision
thereof, or any municipality; any
interstate body and any department,
agency, or instrumentality of the Fed-
eral Government.

Process has the same meaning as in
section 3 of the Act.

Processor has the same meaning as in
section 3 of the Act.
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Rollboard means an asbestos-con-
taining product made of paper that is
produced in a continuous sheet, is
flexible, and is rolled to achieve a de-
sired thickness. Asbestos rollboard
consists of two sheets of asbestos paper
laminated together. Major applications
of this product include: office parti-
tioning; garage paneling; linings for
stoves and electric switch boxes; and
fire-proofing agent for security boxes,
safes, and files.

Specialty paper means an asbestos-
containing product that is made of
paper intended for use as filters for
beverages or other fluids or as paper
fill for cooling towers. Cooling tower
fill consists of asbestos paper that is
used as a cooling agent for liquids from
industrial processes and air condi-
tioning systems.

State has the same meaning as in sec-
tion 3 of the Act.

Stock-on-hand means the products
which are in the possession, direction,
or control of a person and are intended
for distribution in commerce.

United States has the same meaning
as in section 3 of the Act.

[59 FR 33208, June 28, 1994]

§ 763.165 Manufacture and importation
prohibitions.

(a) After August 27, 1990, no person
shall manufacture or import the fol-
lowing asbestos-containing products,
either for use in the United States or
for export: flooring felt and new uses of
asbestos.

(b) After August 26, 1996, no person
shall manufacture or import the fol-
lowing asbestos-containing products,
either for use in the United States or
for export: commercial paper, cor-
rugated paper, rollboard, and specialty
paper.

(c) The import prohibitions of this
subpart do not prohibit:

(1) The import into the customs ter-
ritory of the United States of products
imported solely for shipment outside
the customs territory of the United
States, unless further repackaging or
processing of the product is performed
in the United States; or

(2) Activities involving purchases or
acquisitions of small quantities of
products made outside the customs ter-

ritory of the United States for personal
use in the United States.

[59 FR 33209, June 28, 1994]

§ 763.167 Processing prohibitions.
(a) After August 27, 1990, no person

shall process for any use, either in the
United States or for export, any of the
asbestos-containing products listed at
§ 763.165(a).

(b) After August 26, 1996, no person
shall process for any use, either in the
United States or for export, any of the
asbestos-containing products listed at
§ 763.165(b).

[59 FR 33209, June 28, 1994]

§ 763.169 Distribution in commerce
prohibitions.

(a) After August 25, 1992, no person
shall distribute in commerce, either for
use in the United States or for export,
any of the asbestos-containing prod-
ucts listed at § 763.165(a).

(b) After August 25, 1997, no person
shall distribute in commerce, either for
use in the United States or for export,
any of the asbestos-containing prod-
ucts listed at § 763.165(b).

(c) A manufacturer, importer, proc-
essor, or any other person who is sub-
ject to a ban on distribution in com-
merce in paragraph (a) or (b) of this
section must, within 6 months of the
effective date of the ban of a specific
asbestos-containing product from dis-
tribution in commerce, dispose of all
their remaining stock-on-hand of that
product, by means that are in compli-
ance with applicable local, State, and
Federal restrictions which are current
at that time.

[59 FR 33209, June 28, 1994]

§ 763.171 Labeling requirements.
(a) After August 27, 1990, manufactur-

ers, importers, and processors of all as-
bestos-containing products that are
identified in § 763.165(a) shall label the
products as specified in this subpart at
the time of manufacture, import, or
processing. This requirement includes
labeling all manufacturers’, importers’,
and processors’ stock-on-hand as of Au-
gust 27, 1990.

(b) After August 25, 1995, manufactur-
ers, importers, and processors of all as-
bestos-containing products that are
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identified in § 763.165(b), shall label the
products as specified in this subpart at
the time of manufacture, import, or
processing. This requirement includes
labeling all manufacturers’, importers’,
and processors’ stock-on-hand as of Au-
gust 25, 1995.

(c) The label shall be placed directly
on the visible exterior of the wrappings
and packaging in which the product is
placed for sale, shipment, or storage. If
the product has more than one layer of
external wrapping or packaging, the
label must be attached to the inner-
most layer adjacent to the product. If
the innermost layer of product wrap-
ping or packaging does not have a visi-
ble exterior surface larger than 5
square inches, either a tag meeting the
requirements of paragraph (d) of this
section must be securely attached to
the product’s innermost layer of prod-
uct wrapping or packaging, or a label
must be attached to the next outer
layer of product packaging or wrap-
ping. Any products that are distributed
in commerce to someone other than
the end user, shipped, or stored with-
out packaging or wrapping must be la-
beled or tagged directly on a visible ex-
terior surface of the product as de-
scribed in paragraph (d) of this section.

(d)(1) Labels must be either printed
directly on product packaging or in the
form of a sticker or tag made of plas-
tic, paper, metal, or other durable sub-
stances. Labels must be attached in
such a manner that they cannot be re-
moved without defacing or destroying
them. Product labels shall appear as in
paragraph (d)(2) of this section and
consist of block letters and numerals of
color that contrasts with the back-
ground of the label or tag. Labels shall
be sufficiently durable to equal or ex-
ceed the life, including storage and dis-
posal, of the product packaging or
wrapping. The size of the label or tag
must be at least 15.25 cm (6 inches) on
each side. If the product packaging is
too small to accommodate a label of
this size, the label may be reduced in
size proportionately to the size of the
product packaging or wrapping down to
a minimum 2.5 cm (1 inch) on each side
if the product wrapping or packaging
has a visible exterior surface larger
than 5 square inches.

(2) Products subject to this subpart
shall be labeled in English as follows:

NOTICE

This product contains ASBESTOS. The U.S.
Environmental Protection Agency has
banned the distribution in U.S. commerce of
this product under section 6 of the Toxic
Substances Control Act (15 U.S.C. 2605) as of
(insert effective date of ban on distribution
in commerce). Distribution of this product in
commerce after this date and intentionally
removing or tampering with this label are
violations of Federal law.

(e) No one may intentionally remove,
deface, cover, or otherwise obscure or
tamper with a label or sticker that has
been applied in compliance with this
section, except when the product is
used or disposed of.

[59 FR 33209, June 28, 1994]

§ 763.173 Exemptions.
(a) Persons who are subject to the

prohibitions imposed by §§ 763.165,
763.167, or 763.169 may file an applica-
tion for an exemption. Persons whose
exemption applications are approved
by the Agency may manufacture, im-
port, process, or distribute in com-
merce the banned product as specified
in the Agency’s approval of the appli-
cation. No applicant for an exemption
may continue the banned activity that
is the subject of an exemption applica-
tion after the effective date of the ban
unless the Agency has granted the ex-
emption or the applicant receives an
extension under paragraph (b)(4) or (5)
of this section.

(b) Application filing dates. (1) Appli-
cations for products affected by the
prohibitions under §§ 763.165(a) and
763.167(a) may be submitted at any
time and will be either granted or de-
nied by EPA as soon as is feasible.

(2) Applications for products affected
by the ban under § 763.169(a) may be
submitted at any time and will be ei-
ther granted or denied by EPA as soon
as is feasible.

(3) Applications for products affected
by the ban under §§ 763.165(b) and
763.167(b) may not be submitted prior
to February 27, 1995. Complete applica-
tions received after that date, but be-
fore August 25, 1995, will be either
granted or denied by the Agency prior
to the effective date of the ban for the
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product. Applications received after
August 25, 1995, will be either granted
or denied by EPA as soon as is feasible.

(4) Applications for products affected
by the ban under § 763.169(b) may not be
submitted prior to February 26, 1996.
Complete applications received after
that date, but before August 26, 1996,
will be either granted or denied by the
Agency prior to the effective date of
the ban for the product. Applications
received after August 26, 1996, will be
either granted or denied by EPA as
soon as is feasible.

(5) The Agency will consider an appli-
cation for an exemption from a ban
under § 763.169 for a product at the same
time the applicant submits an applica-
tion for an exemption from a ban under
§ 763.165 or § 763.167 for that product.
EPA will grant an exemption at that
time from a ban under § 763.169 if the
Agency determines it appropriate to do
so.

(6) If the Agency denies an applica-
tion less than 30 days before the effec-
tive date of a ban for a product, the ap-
plicant can continue the activity for 30
days after receipt of the denial from
the Agency.

(7) If the Agency fails to meet the
deadlines stated in paragraphs (b)(3)
and (b)(4) of this section for granting or
denying a complete application in in-
stances in which the deadline is before
the effective date of the ban to which
the application applies, the applicant
will be granted an extension of 1 year
from the Agency’s deadline date. Dur-
ing this extension period the applicant
may continue the activity that is the
subject of the exemption application.
The Agency will either grant or deny
the application during the extension
period. The extension period will ter-
minate either on the date the Agency
grants the application or 30 days after
the applicant receives the Agency’s de-
nial of the application. However, no ex-
tension will be granted if the Agency is
scheduled to grant or deny an applica-
tion at some date after the effective
date of the ban, pursuant to the dead-
lines stated in paragraphs (b)(3) and
(b)(4) of this section.

(c) Where to file. All applications
must be submitted to the following lo-
cation: TSCA Docket Receipts Office
(7407), Office of Pollution Prevention

and Toxics, U.S. Environmental Pro-
tection Agency, Rm E–G99, 401 M St.,
SW., Washington, DC 20460, ATTEN-
TION: Asbestos Exemption. For infor-
mation regarding the submission of ex-
emptions containing information
claimed as confidential business infor-
mation (CBI), see § 763.179.

(d) Content of application and cri-
teria for decisionmaking.

(1) Content of application. Each ap-
plication must contain the following:

(i) Name, address, and telephone
number of the applicant.

(ii) Description of the manufacturing,
import, processing, and/or distribution
in commerce activity for which an ex-
emption is requested, including a de-
scription of the asbestos-containing
product to be manufactured, imported,
processed, or distributed in commerce.

(iii) Identification of locations at
which the exempted activity would
take place.

(iv) Length of time requested for ex-
emption (maximum length of an ex-
emption is 4 years).

(v) Estimated amount of asbestos to
be used in the activity that is the sub-
ject of the exemption application.

(vi) Data demonstrating the exposure
level over the life cycle of the product
that is the subject of the application.

(vii) Data concerning:
(A) The extent to which non-asbestos

substitutes for the product that is the
subject of the application fall signifi-
cantly short in performance under nec-
essary product standards or require-
ments, including laws or ordinances
mandating product safety standards.

(B) The costs of non-asbestos sub-
stitutes relative to the costs of the as-
bestos-containing product and, in the
case in which the product is a compo-
nent of another product, the effect on
the cost of the end use product of using
the substitute component.

(C) The extent to which the product
or use serves a high-valued use.

(viii) Evidence of demonstrable good
faith attempts by the applicant to de-
velop and use a non-asbestos substance
or product which may be substituted
for the asbestos-containing product or
the asbestos in the product or use that
is the subject to the application.

(ix) Evidence, in addition to that pro-
vided in the other information required
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with the application, showing that the
continued manufacture, importation,
processing, distribution in commerce,
and use, as applicable, of the product
will not present an unreasonable risk
of injury to human health.

(2) Criteria for decision (existing
products). After considering all the in-
formation provided by an applicant
under paragraphs (d)(1) and (e) of this
section, and any other information
available to EPA, EPA will grant an
exemption from the prohibitions in
§§ 763.165, 763.167, or 763.169 for an appli-
cant’s asbestos-containing product
only if EPA determines both of the fol-
lowing:

(i) The applicant has made good faith
attempts to develop and use a non-as-
bestos substance or product which may
be substituted for the asbestos-con-
taining product or the asbestos in the
product or use, and those attempts
have failed to produce a substitute or a
substitute that results in a product
that can be economically produced.

(ii) Continued manufacturing, proc-
essing, distribution in commerce, and
use, as applicable, of the product will
not present an unreasonable risk of in-
jury to human health.

(3) Criteria for decision (new prod-
ucts). Requests to develop and use an
asbestos substance or product will be
treated as a petition pursuant to sec-
tion 21 of TSCA.

(e) The Agency reserves the right to
request further information from an
exemption applicant if necessary to
complete the Agency’s evaluation of an
application.

(f) Upon receipt of a complete appli-
cation, the Agency will issue a notice
in the FEDERAL REGISTER announcing
its receipt and invite public comments
on the merits of the application.

(g) If the application does not include
all of the information required in para-
graph (d) of this section, the Agency
will return it to the applicant as in-
complete and any resubmission of the
application will be considered a new
application for purposes of the avail-
ability of any extension period. If the
application is substantially inadequate
to allow the Agency to make a rea-
soned judgment on any of the informa-
tion required in paragraph (d) of this
section and the Agency chooses to re-

quest additional information from the
applicant, the Agency may also deter-
mine that an extension period provided
for in paragraph (b)(5) of this section is
unavailable to the applicant.

(h) When denying an application, the
Agency will notify the applicant by
registered mail of its decision and ra-
tionale. Whenever possible, the Agency
will send this letter prior to the appro-
priate ban. This letter will be consid-
ered a final Agency action for purposes
of judicial review. A notice announcing
the Agency’s denial of the application
will be published in the FEDERAL REG-
ISTER.

(i) If the Agency proposes to approve
an exemption, it will issue a notice in
the FEDERAL REGISTER announcing this
intent and invite public comments. If,
after considering any timely comments
received, the Agency approves an ex-
emption, its decision will be published
in the FEDERAL REGISTER. This notice
will be considered a final Agency ac-
tion for purposes of judicial review.

(j) The length of an exemption period
will be specified by the agency when it
approves the exemption. To extend an
exemption period beyond the period
stipulated by EPA, applicants must
submit a new application to the Agen-
cy, following the application proce-
dures described in this section. Appli-
cations may not be submitted prior to
15 months before the expiration of the
exemption period, unless stated other-
wise in the notice granting the exemp-
tion. Applications received between 15
months and 1 year before the end of the
exemption period will be either granted
or denied by the Agency before the end
of the exemption period. Applications
received after the date 1 year prior to
the end of the exemption period will be
either granted or denied by the Agency
as soon as is feasible. Applicants may
not continue the activity that is the
subject of the renewal application after
the date of the end of the exemption
period.

[54 FR 29507, July 12, 1989; 54 FR 37531, Sept.
11, 1989, as amended at 54 FR 46898, Nov. 8,
1989; 59 FR 33210, June 28, 1994]

§ 763.175 Enforcement.
(a) Failure to comply with any provi-

sion of this subpart is a violation of
section 15 of the Act (15 U.S.C. 2614).
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(b) Failure or refusal to establish and
maintain records, or to permit access
to or copying of records as required by
section 11 of the Act (15 U.S.C. 2610) is
a violation of section 15 of the Act (15
U.S.C. 2614).

(c) Failure or refusal to permit entry
or inspection as required by section 11
of the Act (15 U.S.C. 2610) is a violation
of section 15 of the Act (15 U.S.C. 2614).

(d) Violators may be subject to the
civil and criminal penalties in section
16 of the Act (15 U.S.C. 2615) for each
violation.

(e) The Agency may seek to enjoin
the manufacture, import, processing,
or distribution in commerce of asbes-
tos-containing products in violation of
this subpart, or act to seize any asbes-
tos-containing products manufactured,
imported, processed, or distributed in
commerce in violation of this subpart,
or take any other actions under the au-
thority of section 7 or 17 of the Act (15
U.S.C. 2606 or 2616) that are appro-
priate.

§ 763.176 Inspections.
The Agency will conduct inspections

under section 11 of the Act (15 U.S.C.
2610) to ensure compliance with this
subpart.

§ 763.178 Recordkeeping.
(a) Inventory. (1) Each person who is

subject to the prohibitions imposed by
§§ 763.165 and 763.167 must perform an
inventory of the stock-on-hand of each
banned product as of the effective date
of the ban for that product for the ap-
plicable activity.

(2) The inventory shall be in writing
and shall include the type of product,
the number of product units currently
in the stock-on-hand of the person per-
forming the inventory, and the loca-
tion of the stock.

(3) Results of the inventory for a
banned product must be maintained by
the person for 3 years after the effec-
tive date of the § 763.165 or § 763.167 ban
on the product.

(b) Records. (1) Each person whose ac-
tivities are subject to the bans imposed
by §§ 763.165, 763.167, and 763.169 for a
product must, between the effective
date of the § 763.165 or § 763.167 ban on
the product and the § 763.169 ban on the
product, keep records of all commer-

cial transactions regarding the prod-
uct, including the dates of purchases
and sales and the quantities purchased
or sold. These records must be main-
tained for 3 years after the effective
date of the § 763.169 ban for the product.

(2) Each person who is subject to the
requirements of § 763.171 must, for each
product required to be labeled, main-
tain a copy of the label used in compli-
ance with § 763.171. These records must
be maintained for 3 years after the ef-
fective date of the ban on distribution
in commerce for the product for which
the § 763.171 requirements apply.

[54 FR 29507, July 12, 1989, as amended by 54
FR 46898, Nov. 8, 1989; 58 FR 34205, June 23,
1993]

§ 763.179 Confidential business infor-
mation claims.

(a) Applicants for exemptions under
§ 763.173 may assert a Confidential Busi-
ness Information (CBI) claim for infor-
mation in an exemption application or
supplement submitted to the Agency
under this subpart only if the claim is
asserted in accordance with this sec-
tion, and release of the information
would reveal trade secrets or confiden-
tial commercial or financial informa-
tion, as provided in section 14(a) of the
Act. Information covered by a CBI
claim will be treated in accordance
with the procedures set forth in 40 CFR
part 2, subpart B. The Agency will
place all information not claimed as
CBI in the manner described in this
section in a public file without further
notice to the applicant.

(b) Applicants may assert CBI claims
only at the time they submit a com-
pleted exemption application and only
in the specified manner. If no such
claim accompanies the information
when it is received by the Agency, the
information may be made available to
the public without further notice to
the applicant. Submitters that claim
information as business confidential
must do so by writing the word ‘‘Con-
fidential’’ at the top of the page on
which the information appears and by
underlining, circling, or placing brack-
ets ([ ]) around the information
claimed CBI.

(c) Applicants who assert a CBI claim
for submitted information must pro-
vide the Agency with two copies of
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their exemption application. The first
copy must be complete and contain all
information being claimed as CBI. The
second copy must contain only infor-
mation not claimed as CBI. The Agen-
cy will place the second copy of the
submission in a public file. Failure to
furnish a second copy of the submission
when information is claimed as CBI in
the first copy will be considered a pre-
sumptive waiver of the claim of con-
fidentiality. The Agency will notify the
applicant by certified mail that a find-
ing of a presumptive waiver of the
claim of confidentiality has been made.
The applicant has 30 days from the
date of receipt of notification to sub-
mit the required second copy. Failure
to submit the second copy will cause
the Agency to place the first copy in a
public file.

(d) Applicants must substantiate all
claims of CBI at the time the applicant
asserts the claim, i.e., when the exemp-
tion application or supplement is sub-
mitted, by responding to the questions
in paragraph (e) of this section. Failure
to provide substantiation of a claim at
the time the applicant submits the ap-
plication will result in a waiver of the
CBI claim, and the information may be
disclosed to the public without further
notice to the applicant.

(e) Applicants who assert any CBI
claims must substantiate all claims by
providing detailed responses to the fol-
lowing:

(1) Is this information subject to a
patent or patent application in the
United States or elsewhere? If so, why
is confidentiality necessary?

(2) For what period do you assert a
claim of confidentiality? If the claim is
to extend until a certain event or point
in time, please indicate that event or
time period. Explain why such informa-
tion should remain confidential until
such point.

(3) Has the information that you are
claiming as confidential been disclosed
to persons outside of your company?
Will it be disclosed to such persons in
the future? If so, what restrictions, if
any, apply to use or further disclosure
of the information?

(4) Briefly describe measures taken
by your company to guard against
undesired disclosure of the information

you are claiming as confidential to
others.

(5) Does the information claimed as
confidential appear or is it referred to
in advertising or promotional mate-
rials for the product or the resulting
end product, safety data sheets or
other similar materials for the product
or the resulting end product, profes-
sional or trade publications, or any
other media available to the public or
to your competitors? If you answered
yes, indicate where the information ap-
pears.

(6) If the Agency disclosed the infor-
mation you are claiming as confiden-
tial to the public, how difficult would
it be for the competitor to enter the
market for your product? Consider in
your answer such constraints as cap-
ital and marketing cost, specialized
technical expertise, or unusual proc-
esses.

(7) Has the Agency, another Federal
agency, or a Federal court made any
confidentiality determination regard-
ing this information? If so, provide cop-
ies of such determinations.

(8) How would your company’s com-
petitive position be harmed if the
Agency disclosed this information?
Why should such harm be considered
substantial? Describe the causal rela-
tionship between the disclosure and
harm.

(9) In light of section 14(b) of TSCA,
if you have claimed information from a
health and safety study as confidential,
do you assert that disclosure of this in-
formation would disclose a process
used in the manufacturing or proc-
essing of a product or information un-
related to the effects of asbestos on
human health and the environment? If
your answer is yes, explain.
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