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Executive Summary Preliminary Draft Staff Report

EXECUTIVE SUMMARY

The proposed amendments to Rule (PAR) 1403 — Asbestos Emissions from
Demolition/Renovation Activities, are meant to enhance the rule’s objective, provide better
understanding, improve the enforcement of rule requirements, and increase the overall rule
effectiveness. The proposed changes will facilitate compliance for facility owners, general
contractors, contractors, subcontractors, consultants and others who work with asbestos.

The proposed amendments will not change the economic impacts of the rule and no
socioeconomic assessment was performed. In addition, the amendments are not expected to
significantly affect either emission limitations or air quality. Staff has reviewed the proposed
amendments and determined that the project is exempt from the requirements of the
California Environmental Quality Act (CEQA).
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Chapter 1: Background on Proposed Amended Rule 1403 Preliminary Draft Staff Report

REGULATORY BACKGROUND

Rule 1403 — Asbestos Emissions from Demolition/Renovation Activities, was adopted by the
South Coast Air Quality Management District (SCAQMD) Governing Board on October 6,
1989, to limit asbestos emissions from building demolition and renovation activities, including
the removal and associated disturbance of asbestos-containing materials, as well as the storage
and disposal of asbestos-containing waste material (ACWM) generated or handled by these
activities. The Environmental Protection Agency (EPA) promulgated emission requirements
for asbestos on April 5, 1984 (49 FR 13661) as part of the National Emission Standards for
Hazardous Air Pollutants (NESHAP) program (40 Code of Federal Regulation (CFR), Part 61,
Subpart M) under section 112 of the Clean Air Act (CAA). The SCAQMD has been delegated
authority by the EPA to implement Part 61 which is accomplished through the adoption of and
periodic amendments to Regulation X — NESHAP. Delegated authorities have the option of
adopting and enforcing stricter regulations alongside their implementation and enforcement of
the NESHAP.

EPA revised the NESHAP for asbestos on November 20, 1990 (55 FR 48406). Rule 1403 was
amended April 8, 1994 to make it consistent with the revised NESHAP for asbestos, which
was adopted by reference into Regulation X on October 4, 1991. Rule 1403 was also amended
in November 2006 and October 2007 with administrative changes to add clarifying language
and improve enforceability of the rule.

PURPOSE AND APPLICABILITY

The purpose of this rule amendment is to clarify language and assist with implementation of
the rule. Rule 1403 specifies work practice requirements for building demolition and
renovation activities in order to limit emissions of asbestos, a toxic air contaminant. The
SCAQMD, a delegated authority, has a more stringent rule than either the NESHAP or the
requirements of the Asbestos Hazard Emergency Response Act (AHERA) as implemented by
the 40 CFR Part 763, Subpart E. This difference has caused misunderstanding within the
regulated community.  With this rule amendment, staff’s goal is to improve both
comprehension and enforceability of Rule 1403.

AFFECTED INDUSTRY

The rule covers demolition or renovation activities and the associated disturbance of asbestos-
containing material at buildings or facilities, asbestos storage facilities, and any active waste
disposal sites. This rule, in whole or in part, is applicable to owners and operators; including,
but not limited to, property owners, property lessors, asbestos abatement contractors,
demolition contractors, general contractors, subcontractors, and asbestos consultants. The rule

Proposed Amended Rule 1401 1-1 October 31, 2018



Chapter 1: Background on Proposed Amended Rule 1403

does not apply to a residential single-unit dwelling, as defined in the rule, when the owner-
occupant personally and solely conducts the renovation activity at the dwelling.

Staff met with multiple contractors, consultants, facility operators, and laboratory personnel
who are subject to Rule 1403, to gather information on the types of work they perform and
how they comply with Rule 1403, as well as, the NESHAP, AHERA, and Cal-OSHA
regulations. Table 1-1 shows the facilities that were visited by SCAQMD staff. Table 1-2
shows the meetings held at SCAQMD headquarters

TABLE 1-1: FACILITIES VISITED BY SCAQMD STAFF

FACILITY CITY COUNTY
Andeavor Refinery Carson Los Angeles
Exide Battery Paramount Los Angeles
NBC Universal Universal City | Los Angeles
Los Angeles Unified School District (L.A.U.S.D.) Los Angeles Los Angeles
L.A.U.S.D. Laboratory (NVLAP certified lab) Los Angeles Los Angeles
Disneyland Anaheim Orange
Patriot Environmental Laboratory (NVLAP certified lab) Fullerton Orange
Envirocheck (NVLAP certified lab) Orange Orange

TABLE 1-2: MEETINGS WITH STAKEHOLDERS AT SCAQMD
HEADQUARTERS

COMPANY

Southern California Gas Company

Southern California Edison

Los Angeles Department of Water & Power

Los Angeles Unified School District

California Council for Environmental & Economic Balance
Masek Consulting Services, Inc.

The most common areas of stakeholder misunderstanding related to facility surveys, asbestos
sample collection, composite sample analysis, the SCAQMD Web Application (Web App)
notification system, emergency notifications, issues related to underground transite pipe,
approved-alternative clean-up procedures, and test methods. The goal of these amendments is
to provide clarity in the rule language and address these issues directly where possible. Staff
are also committing to improve and expand upon internal guidance documents to answer many
of the questions concerning rule implementation.

Proposed Amended Rule 1401 1-2 October 31, 2018
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Chapter 1: Background on Proposed Amended Rule 1403 Preliminary Draft Staff Report

Additionally, throughout the rule development process, staff accompanied SCAQMD
Inspectors during field operations to see first-hand the problems encountered during routine
inspections, and the inability to conduct those vital inspections to ensure compliance with all
applicable regulations.

LEGAL AUTHORITY

The AQMD obtains authority to adopt, amend, or repeal rules and regulations from Health and
Safety Code §839002, 39650 et seq., 39666, 40000, 40001, 40440, 40725 through 40728, and
41508.

Proposed Amended Rule 1401 1-3 October 31, 2018
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Chapter 2: Summary of Proposed Amended Rule 1403 Preliminary Draft Staff Report

OVERVIEW: PROPOSED RULE AMENDMENTS

The proposed amendments to Rule 1403 clarify language to assist owners and operators in
understanding and complying with the rule’s requirements. Staff proposes revisions to the
applicability subdivision, amending and adding new definitions to the definition subdivision,
and adding language to the requirements subdivision to clear up any misconceptions about
Surveys and Notifications. Staff has also proposed to add new language to the Sampling
Protocol and Test Methods subdivision to be consistent with current EPA guidance. With the
advent of the Rule 1403 Notification Web App, staff proposes to remove obsolete language
within the Notification subparagraph. Other changes include clarifications and editorial
corrections to subdivisions throughout the rule.

PROPOSED REVISIONS TO EXISTING RULE LANGUAGE

Subdivision (a) Purpose

Staff proposes to include the additional words “and facility” to the current rule language to
clarify that the purpose of the rule is to limit asbestos emissions from facility demolition and
renovation activities with buildings being the most common and notable example of a facility.
The existing definition in Rule 1403 defines facility to also include underground pipelines,
ships, and waste disposal sites. In addition, staff also proposes to capitalize the words
“Asbestos-Containing Materials” and “Asbestos-Containing Waste Materials” to coincide with
the acronyms ACM and ACWM. These revisions are shown in strikeout/underline rule
language and the new rule language in subdivision (a) will read as follows:

(@) The purpose of this rule is to specify work practice requirements to limit
asbestos emissions from building and facility demolition and renovation
activities, including the removal and associated disturbance of asbestes-
containing—materials__ Asbestos-Containing Materials  (ACM). The
requirements for demolition and renovation activities include asbestos
surveying, notification, ACM removal procedures and time schedules, ACM
handling and clean-up procedures, and storage, disposal, and landfilling
requirements for asbestes-containing-waste-materials_Asbestos-Containing
Waste Materials (ACWM). All operators are required to maintain records,
including waste shipment records, and are required to use appropriate
warning labels, signs, and markings.

Proposed Amended Rule 1401 2-1 October 31, 2018



Chapter 2: Summary of Proposed Amended Rule 1403 Preliminary Draft Staff Report

Subdivision (b) Applicability

Staff proposes to include the additional words “property owners, property lessors, asbestos
abatement contractors, demolition contractors, general contractors, subcontractors, and
asbestos consultants” to the current rule language to clarify that the rule considers all of these
persons or entities are subject to rule requirements and may be an owner or operator of a
renovation or demolition project. These revisions are shown in strikeout/underline rule
language and the new rule language in subdivision (b) will read as follows:

(b) This rule, in whole or in part, is applicable to owners and operators;
including, but not limited to, property owners, property lessors, asbestos
abatement contractors, demolition contractors, general contractors,
subcontractors, and asbestos consultants, of any demolition or renovation
activity, and the associated disturbance of ashestos-containing material, any
asbestos storage facility, or any active waste disposal site.

Subdivision (c) Definitions

Staff proposes to add nine (9) new definitions and revise twenty-eight (28) existing definitions
in the proposed amended rule to provide enhanced clarity of existing definitions and further
define terms used throughout the rule. These thirty-seven new and revised definitions are
shown in strikeout/underline rule language.

New definitions in Proposed Amended Rule 1403:

Paragraph (c)(5) — Proposed New Language

Staff proposes to add a definition for ASBESTOS CONSULTANT since they are the person
conducting asbestos surveys as described in subparagraph (d)(1)(A). It is also a requirement
that building or facility surveys shall be performed by a licensed Asbestos Consultant as
described in clause (d)(1)(A)(iv) and (v), as newly proposed. The proposed new rule language
in subdivision (b) includes Asbestos Consultant and staff believes that further warrants the
proposed language as follows:

(5) ASBESTOS CONSULTANT is any person conducting asbestos surveys in
accordance with subparagraph (d)(1)(A) and required to have the
gualifications as specified in clause (d)(1)(A)(iv) or (v).

Paragraph (c)(18) — Proposed New Language

Staff proposes to add two definitions for END DATE FOR RENOVATION ACTIVITIES and
END DATE FOR DEMOLITION ACTIVITIES. The Notification requirement in subclause
(D(Q)(B) (i) (V1) stipulates a project start date and an end date, but there was some confusion
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Chapter 2: Summary of Proposed Amended Rule 1403 Preliminary Draft Staff Report

with stakeholders as to what was meant by each date. Staff proposes new rule language to
clarify these end dates; the proposed language is as follows:

(18) END DATE FOR RENOVATION ACTIVITIES is the last day when teardown
is complete or, if later, the last day when all accumulated ACWM is removed
from the project site. END DATE FOR DEMOLITION ACTIVITIES is the
last day when the last load of building waste has left the project site.

Paragraph (c)(25) — Proposed New Language

Staff proposes to add a new definition for HOMOGENEOUS MATERIAL since the term
homogeneous material, is referenced in subclause (d)(1)(A)(iii)(V) and subparagraphs
(h)(1)(A) through (E). Staff believes this new rule language provides additional clarification
on what is homogeneous material. The proposed language for is as follows:

(25) HOMOGENEOUS MATERIAL is material that is similar in color, texture,
and apparent or known date of installation.

Paragraph (c)(33) — Proposed New Language

Staff proposes to add a new definition for OWNER-OCCUPANT to specifically define an
owner-occupant, as separate from those who buy residential homes and perform renovation or
demolition activities, for the purpose of profiting off their quick sale (e.g., “house flippers”).
This new proposed definition seeks to prevent this practice by clarifying who is an Owner-
Occupant for the purposes of this rule. The proposed rule language is as follows:

(33) OWNER-OCCUPANT is a homeowner who occupies a residential single-unit
dwelling as a principal place of residence as demonstrated by an approved
claim for the homeowners’ property tax exemption or the disabled veterans’
property tax exemption.

Paragraph (c)(37) — Proposed New Language

Staff proposes to add a new definition for RECEPTOR to compliment proposed language in
subclause (d)(1)(B)(i)(1I); which refers to a specific renovation activity within one-quarter
(1/4) mile of a “receptor.” This reference warrants a definition for what is meant by a receptor.
The proposed rule language is as follows:

(37) RECEPTOR is any offsite residences, institutions (e.g., schools, hospitals),
industrial, commercial, and office buildings, parks, recreational areas
inhabited or occupied by the public at any time, or such other locations as
the district may determine.

Proposed Amended Rule 1401 2-3 October 31, 2018



Chapter 2: Summary of Proposed Amended Rule 1403 Preliminary Draft Staff Report

Paragraph (c)(42) — Proposed New Language

Staff proposes to add a new definition for START DATE address the confusion within the
regulated community on when the start day begins. Staff believes a new proposed definition
will clarify the start date for renovation and demolition activities. The proposed rule language
is as follows:

(42) START DATE is the first date the renovation or demolition activities disturb
building materials including, but not limited to, the setting up of containment.
This activity does not include staging of equipment.

Paragraph (c)(45) — Proposed New Language

Staff proposes to add a new definition for SUPERVISOR to clarify what is meant by the term
Supervisor; which is referenced in subclause (d)(1)(B)(ii)(11), subparagraph (d)(1)(G), clauses
(d)(1)(H)(v) and (vii), and subparagraph (g)(1)(E). The proposed rule language is as follows:

(45) SUPERVISOR is any employee of the owner or operator conducting the
demolition or renovation activity who has the required training as described
in subdivision (i).

Paragraph (c)(46) — Proposed New Language

Staff proposes to add a new definition for SURFACING MATERIALS to clarify what is meant
by this term; which is referenced in subparagraph (h)(1)(A). Sampling protocols vary
depending on surfacing materials or other types of materials. This warrants a definition to
clarify what is meant by surfacing materials. The new proposed rule language is as follows:

(46) SURFACING MATERIAL is material that is sprayed-on, troweled-on, or
otherwise applied to surfaces, including, but not limited to acoustical plaster,
fireproofing materials, texturizing materials, or other materials on surfaces
for acoustical, fireproofing, or other purposes.

Paragraph (c)(45) — Proposed New Language

Staff proposes to add a new definition for VISIBLE EMISSIONS, emissions or evidence of
emissions coming from asbestos related activities found outside the contained work area or
asbestos containers. Staff believes this new proposed rule language is appropriate for asbestos
renovation and demolition activities. The new proposed rule language is as follows:

(45) VISIBLE EMISSIONS are any emissions or evidence of emissions coming
from asbestos related activities found outside the isolated work area or on-
site storage including but not limited to dust, debris, particles, or fibers, which
are visually detectable without the aid of instruments.
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Chapter 2: Summary of Proposed Amended Rule 1403 Preliminary Draft Staff Report

Revisions to existing definitions in Proposed Amended Rule 1403:

Staff proposes to revise twenty-eight (28) existing definitions in Subdivision (c) to enhance
clarity of the rule. These twenty-eight (28) existing definitions have minor revisions to
enhance the proposed rule language and to clarify the given definition. These minor revisions
are shown in strikeout/underline rule language.

Paragraph (c)(2) — Proposed Revised Language

Staff proposes additional rule language to clarify the low-pressure spray or mist. The proposed
rule language is as follows:

(2) ADEQUATELY WET is the condition of being sufficiently mixed or
penetrated with amended water to prevent the release of particulates or
visible emissions. The process by which an adequately wet condition is
achieved is by using a dispenser or water hose with a nozzle that permits the
use of a fine, low-pressure spray or mist that uses a setting that will not break
up the ACM during the wetting operation.

Paragraph (c)(4) — Proposed Revised Lanquage

Staff proposes a minor revision to clarify “actinolite and tremolite” rather than “actinolite or
tremolite.” The proposed rule language is as follows:

(4) ASBESTOS is the asbestiform varieties of serpentine (chrysotile), riebeckite
(crocidolite), cummingtonite-grunerite (amosite), anthophyllite, actinolite, or
and tremolite.

Paragraph (c)(5) — Proposed Revised Language

Staff proposes to change the paragraph number to (c)(6) as deemed appropriate, and add
additional language to promote clarity to this definition. The proposed rule language is as
follows:

(56) ASBESTOS-CONTAINING MATERIAL (ACM) is beth—friable—asbestos-
containing—material-er—any material that contains more than one percent
(1.0%) asbestos including friable ACM, Class | nonfriable asbestos-
containing-material ACM and Class Il nonfriable ACM as determined by the
provisions in paragraph (h)(2) in this rule. This includes any material that is
presumed or assumed to contain more than one percent (1.0%) asbestos.

Paragraph (c)(6) — Proposed Revised Language

Staff proposes to change the paragraph number to (c)(7) as deemed appropriate, add scrapping
and drilling as additional mechanical asbestos removal methods and include the filters from
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Chapter 2: Summary of Proposed Amended Rule 1403 Preliminary Draft Staff Report

control devices that have been contaminated with asbestos. The proposed rule language is as
follows:

(67) ASBESTOS-CONTAINING WASTE MATERIAL (ACWM) is any waste that
contains commercial ashbestos and that is generated by a source subject to the
provisions of this rule. ACWM includes, but is not limited to, ACM which is
friable, has become friable, or has a high probability of becoming friable, or
has been subjected to scraping, sanding, grinding, cutting, drilling or
abrading, and the waste generated from its disturbance, such as asbestos
waste from control devices, filters from control devices, particulate asbestos
material, asbestos slurries, bags or containers that previously contained
asbestos, used asbestos-contaminated plastic sheeting and clothing, and
clean-up equipment waste, such as cloth rags or mop heads.

Paragraph (c)(7) — Proposed Revised Lanquage

Staff proposes to change the paragraph number to (c)(8) as deemed appropriate, and add
additional text “Part” to the existing rule language. The proposed rule language is as follows:

(#8) ASBESTOS HAZARD EMERGENCY RESPONSE ACT (AHERA) is the act
which legislates asbestos-related requirements for schools (40 CFR Part 763,
Subpart E).

Paragraph (c)(8) — Proposed Revised Language

Staff proposes to change the paragraph number to (c)(9) as deemed appropriate, and remove
Class 11 nonfriable ACM text from the existing rule language. The proposed rule language is
as follows:

(89) ASSOCIATED DISTURBANCE of ACM er-Class-H-nenfriable- ACM is any
crumbling or pulverizing of ACM erClass-H-nenfriable- ACM, or generation
of uncontrolled visible debris from ACM-er-Class-H-nenfriable ACM.

Paragraph (c)(9) — Proposed Revised Langquage

Staff proposes to change the paragraph number to (c)(10) as deemed appropriate, and add
additional language to promote clarity to this definition. The proposed rule language is as
follows:

(910) CLASS | NONFRIABLE ASBESTOS-CONTAINING MATERIAL is materiat
ACM, containing more than one percent (1%}(1.0%) asbestos as determined
by paragraph (h)(2), and that, when dry, can be broken, crumbled, pulverized,
or reduced to powder in the course of demolition or renovation activities.
Actions which may cause material to be broken, crumbled, pulverized, or
reduced to powder include physical wear and disturbance by mechanical
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Chapter 2: Summary of Proposed Amended Rule 1403 Preliminary Draft Staff Report

force;-sueh-as including, but not limited to, scraping, sanding, sandblasting,
cutting, drilling or abrading, improper handling or removal or leaching of
matrix binders. Class | nonfriable asbestes-containing—materialACM
includes, but is not limited to, packings, gaskets, resilient floor covering,
fractured or crushed asbestos cement products, cement water pipes, transite
materials, mastic, asphalt roofing products, roofing felts, and roofing tiles.;

e and resiliont { e

Paragraph (c)(10) — Proposed Revised Lanquage

Staff proposes to change the paragraph number to (c)(11) as deemed appropriate, and revise
the weighted percent from “1%” to “1.0%.” The original intent of Rule 1403 was to regulate
more than one-percent asbestos, meaning that 1.15% asbestos was not to be rounded down to
1% asbestos. The proposed rule language is as follows:

(3011) CLASS 1l NONFRIABLE ASBESTOS-CONTAINING MATERIAL is aH
other-materialACM containing more than one percent {(1%}(1.0%) asbestos
as determined by paragraph (h)(2), that is neither friable nor Class I
nonfriable.

Paragraph (c)(12) — Proposed Revised Language

Staff proposes to change the paragraph number to (c)(13) as deemed appropriate and include
additional language to clarify the definition and that it applies to cutting with the intent to
remove ashestos. The proposed rule language is as follows:

(3213) CUTTING is penetratingthe partial or complete penetration into a material
with the intent of removing ACM withusing a sharp-edged instrument.
andCutting includes sawing, but does not include shearing, slicing, or
punching.

Paragraph (c)(13) — Proposed Revised Langquage

Staff proposes to change the paragraph number to (c)(14) as deemed appropriate, and include
additional language to clarify a load-supporting structural member. The proposed rule
language is as follows:

(3314) DEMOLITION is the wrecking or taking out of any load-supporting
structural member; including, but not limited to, the foundation, roof support
structures, or any exterior wall of a facility and related handling operations
or the intentional burning of any facility.
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Chapter 2: Summary of Proposed Amended Rule 1403 Preliminary Draft Staff Report

Paragraph (c)(14) — Proposed Revised Language

Staff proposes to change the paragraph number to (c)(15) as deemed appropriate, and correct
grammatical errors. The proposed rule language is as follows:

(3415) EMERGENCY DEMOLITION is a demolition ordered by a governmental
agency for the purpose of eliminating peril to the safety of persons, property
or the environment resulting from hazards such as collapse, fire, crime,
disease, er—toxic contamination, or other hazard as—determined by the
Executive Officer.

Paragraph (c)(15) — Proposed Revised Lanquage

Staff proposes to change the paragraph number to (c)(16) as deemed appropriate, and add
additional language to provide clarification to this definition. Staff proposes adding to the
definition “an imminent threat to public health and safety” and “encountering previously
unknown ACM during demolition or excavation” to facilitate obtaining an emergency waiver
from the requirement to submit the notification 10 working days prior to beginning any
demolition or renovation activities. The proposed rule language is as follows:

(3516) EMERGENCY RENOVATION is any renovation that was not planned and
results from an imminent threat to public health and safety, a sudden
unexpected event that results in unsafe conditions, or encountering previously
unknown ACM during demolition or excavation. Such events include, but are
not limited to, renovations necessitated by non-routine failures of equipment,
earthquake, flood or fire damage. An eecenomic-unreasonable financial

burden alone,—witheut-a—sudden,—unexpected-event; does not give rise to

conditions that meet this definition.

Paragraph (c)(17) — Proposed Revised Langquage

Staff proposes to change the paragraph number to (c)(19) as deemed appropriate, and clarify
that it must be locked when storing ACM. The proposed rule language is as follows:

(##19) ENCLOSED STORAGE AREA means a storage room, drum, roll-off
container, other hard-sided container, or fenced area that is designed to be
securely closed with a lock when storing ACM.

Paragraph (c)(18) — Proposed Revised Langquage

Staff proposes to change the paragraph number to (c)(20) as deemed appropriate, and add
additional language to clarify this definition. Debate has prevailed within the industry as to
when a building or facility does not require an asbestos survey because it was built after a
certain date. While asbestos-containing materials are typically more prevalent in pre-1980
construction, there is no guarantee that asbestos-containing materials would not be present in
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newer construction. Staff, therefore, proposes to add language which states that a facility is
subject to Rule 1403 in spite of its “age or date of construction.” The proposed rule language
is as follows:

(3820) FACILITY is any institutional, commercial, public, industrial or residential
structure, installation, building, any ship—e¥, vessel, and—any active, or
inactive waste disposal site. A facility is subject to this rule regardless of its
current use, -er function, age, or date of construction. For example, a facility
destroyed by fire, explosion, or natural disaster, including any debris, shall
remains-subject to this rule’s provisions.

Paragraph (c)(19) — Proposed Revised Lanquage

Staff proposes to change the paragraph number to (c)(21) as deemed appropriate, and spell out
Heating, Ventilation, and Air Conditioning systems; which is identified by the acronym
HVAC. The proposed rule language is as follows:

(23921) FACILITY COMPONENT is any part of a facility including foundations
and or utility/commodity pipelines; and equipment such as but not limited to
heaters, boilers, Heating, Ventilation, and Air Conditioning systems (HVAC),
and motors.

Paragraph (c)(20) — Proposed Revised Language

Staff proposes to change the paragraph number to (c)(22) as deemed appropriate, and revise
the weighted percent from “1%” to “1.0%.” The original intent was more than one-percent
asbestos, meaning that 1.15% asbestos was not to be rounded down to 1% asbestos. In
addition, Staff also proposed to add additional rule language to provide examples of friable
asbestos-containing material. The proposed rule language is as follows:

(2022) FRIABLE ASBESTOS-CONTAINING MATERIAL is any material
containing more than one percent {1%)(1.0%) asbestos as determined by
paragraph (h)(2), that, when dry, can be crumbled, pulverized, or reduced to
powder by using hand pressure or lacks fiber cohesion, identified by flaking,
blistering, water damage, scrapes, gouges, or other physical damage.
Friable ACM may include, but is not limited to, sprayed-on or troweled-on
fireproofing, acoustic ceiling material and ceiling tiles, resilient floor
covering backing, thermal systems insulation, nonasphalt-saturated roofing
felts, asbestos-containing paper and joint compound.

Paragraph (c)(21) — Proposed Revised Langquage

Staff proposes to change the paragraph number to (c)(23) as deemed appropriate, and add
additional text “typically” and “Part” to the existing rule language and remove an obsolete
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reference to “Appendix G” from the existing rule language. The proposed rule language is as
follows:

(2223) GLOVE BAG is a sealed compartment with attached inner gloves used for
handling ACM. When properly installed and used, glove bags provide a small
work area enclosure typically used for small-scale asbestos stripping
operations. Information on glove bag installation, equipment, and supplies,
and work practices is contained in the Occupational Safety and Health
Administration’s final rule on occupational exposure to asbestos (Appendix
G 10 29 CFR 1926.1101(g)).

Paragraph (c)(23) — Proposed Revised Lanquage

Staff proposes to change the paragraph number to (c)(26) as deemed appropriate, and correct
grammatical errors. The proposed rule language is as follows:

(2326) INSTALLATION is any building or structure, or any group of buildings
or structures, at a single demolition or renovation site, that are under the
control of the same owner or operator (or owner or operator under central
control).

Paragraph (c)(24) — Proposed Revised Language

Staff proposes to change the paragraph number to (c)(27) as deemed appropriate, and remove
the existing “enclosed container” rule language. The proposed rule language is as follows:

(2427) ISOLATED WORK AREA is the immediate-enclosed-containment area in
which the asbestos abatement activity takes place.

Paragraph (c)(26) — Proposed Revised Langquage

Staff proposes to change the paragraph number to (c)(29) as deemed appropriate, and add the
word “an” to clarify the existing rule language. The proposed rule language is as follows:

(2629) LOCKED means rendered securely closed and able to be opened only with
a key or an access code.

Paragraph (c)(28) — Proposed Revised Langquage

Staff proposes to change the paragraph number to (c)(31) as deemed appropriate, and correct
grammatical errors. The proposed rule language is as follows:

(2831) OUTSIDE AIR is the air outside of thea facility or outside of the isolated
work area.
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Paragraph (c)(29) — Proposed Revised Language

Staff proposes to change the paragraph number to (c)(32) as deemed appropriate, and add the
demolition and renovation operation proposed language. The proposed rule language is as
follows:

(2932) OWNER or OPERATOR OF A DEMOLITION OR RENOVATION
ACTIVITY is any person who owns, leases, operates, controls or supervises
activities at the facility being demolished or renovated; the demolition or
renovation operation; or both.

Paragraph (c)(31) — Proposed Revised Lanquage

Staff proposes to change the paragraph number to (c)(35) as deemed appropriate, capitalize
where necessary, and add “renovation operation” to promote clarity to this definition. The
proposed rule language is as follows:

(3335) PLANNED RENOVATION is a renovation operation, or a number of such
operations, in which the amount of ACM that will be removed or stripped
within a given period of time can be predicted. Individual rRNonscheduled
¥Renovation eOperations are included if a number of such operations can be
predicted to occur during a given period of time based on
eperatingrenovation operation experience.

Paragraph (c)(33) — Proposed Revised Language

Staff proposes to change the paragraph number to (c)(38) as deemed appropriate, and add
additional language to clarify what staff considers the removal of ACM or facility components.
The proposed rule language is as follows:

(3338) REMOVAL is the taking out of ACM or facility components including, but
not limited to, cutting, drilling, scraping, abrading, grinding, or similarly
disturbing ACM or facility components that contain or are covered with ACM
from any facility.

Paragraph (c)(34) — Proposed Revised Langquage

Staff proposes to change the paragraph number to (c)(39) as deemed appropriate, refer to the
acronym HVAC solely since Heating, Ventilation, and Air Conditioning Systems was used
previously in the rule language, and include the term “one or more” for clarity. The proposed
rule language is as follows:

(3439) RENOVATION is the altering of a facility or the removing or stripping of
one or more facility components in any way, including, but not limited to, the
stripping or removal of ACM from facility components, retrofitting for fire

protection, and the installation or removal of heating,—ventHation,—air

Proposed Amended Rule 1401 2-11 October 31, 2018



Chapter 2: Summary of Proposed Amended Rule 1403 Preliminary Draft Staff Report

conditiontng(HVAC) systems. Activityies involving the wrecking or taking
out of one or more load-supporting structural members are defined as
demolitions.

Paragraph (c)(35) — Proposed Revised Language

Staff proposes to change the paragraph number to (c)(40) as deemed appropriate, and include
the term “Duplexes” for clarity. The proposed rule language is as follows:

(3540) RESIDENTIAL SINGLE UNIT DWELLING is a structure that contains only
one residential unit. Duplexes, Aapartment buildings, townhouses, and
condominiums are not residential single unit dwellings.

Paragraph (c)(36) — Proposed Revised Language

Staff proposes to change the paragraph number to (c)(41) as deemed appropriate, and revise
the weighted percent from “1%" to “1.0%.” The original intent was more than one-percent
asbestos, meaning that 1.15% asbestos was not to be rounded down to 1% asbestos. The
proposed rule language is as follows:

(3641) RESILIENT FLOOR COVERING is ashestos-containing floor tile,
including asphalt and vinyl floor tile, and sheet vinyl floor covering
containing more than one percent {1%}(1.0%) asbestos as determined by
paragraph (h)(2).

Paragraph (c)(39) — Proposed Revised Language

Staff proposes to change the paragraph number to (c)(48) as deemed appropriate, and change
the term from “source” to “facility” for clarity, as follows:

(3948) WASTE GENERATOR is any person who owns or operates a seuree facility
subject to the provisions of this rule according to subdivision (b), and whose
act or process produces ACWM.

Subdivision (d) Requirements

Staff proposes to provide clarity to existing requirements and add rule language which will
assist the regulated community in understanding the requirements of Rule 1403 that were not
denoted in existing rule language. This additional language is consistent with the National
Emission Standards for Hazardous Air Pollutants (NESHAP) set by the United States
Environmental Protection Agency (EPA) and other local Air Pollution Control Districts within
the United States and the state of California. These proposed changes are promulgated by a
misunderstanding of the original intent of Rule 1403 as understood by a review of previous
staff reports. These changes are shown in strikeout/underline format.
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Clause (d)(1)(A)(i) — Proposed Revised Language

Staff proposes to enhance the clarity of the current rule language by stating that an ashestos
consultant is the only person who shall conduct a facility survey provided that the person is
certified by Cal/lOHSA Section 9021.5 of the labor code or possesses a current and valid
certificate from a Cal/OSHA approved AHERA building inspector training course in
accordance with clause (d)(1)(A)(iv) or (v). Staff proposes to clarify that a survey may be
limited to the part of the facility where the demolition or renovation will occur, shall include
an “onsite” inspection, the sampling of materials in accordance with subdivision (h), and that
there are not any exceptions to a survey based on the age of the facility. The proposed new
language is as follows:

(i)  The affected facility, part of the facility where the demolition or renovation
operation will occur, or facility components shall be thoroughly surveyed by
an asbestos consultant, meeting the requirements of clause (d)(1)(A)(iv) or
(v), for the presence of asbestos prior to any demolition or renovation activity.
The survey shall include the onsite inspection, identification, and
quantification of all friable, and Class | and Class Il non-friable asbestes-
containing—materialACM, and any physical sampling of materials_in
accordance with subdivision (h). There are no exceptions to this survey
requirement based on the date of construction or the age of a facility.

Clause (d)(1)(A)(ii) — Proposed Revised Language

Staff is proposing a minor grammatical correction in clause (d)(1)(A)(ii) in efforts to clarify
rule language. The proposed new language is as follows:

(i) A thorough survey shall include, at a minimum, identification of all affected
materials at the facility, including but not limited to all layers of flooring
materials to the joist level, and all materials in the wall or ceiling cavities as
necessary to identify and sample them.

Clause (d)(1)(A)(iii) — Proposed Revised Language

Staff is proposing additional language to subclauses (d)(1)(A)(iii)(11) and (d)(1)(A)(iii)(111), in
efforts to clarify the rule language. In subclause (d)(1)(A)(iii)(1V), staff proposes to refine the
requirements for a listing of all samples collected and to require a unique code or number
delineating each sample on the sketch of the facility. In subclause (d)(1)(A)(iii)(V), staff
proposes new rule language requiring a table in the survey report containing all suspected
materials tested, the area of homogeneous material, asbestos content, and the percent damage.
In subclause (d)(1)(A)(iii)(V1I), staff proposes new rule language detailing the requirements
for a Chain of Custody document. The proposed rule language for the subclauses under clause
() (1)(A)(iii) are shown as follows:
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(1) A written statement of the qualifications of the persen-asbestos consultant
who conducted the survey, demonstrating compliance with clause
(d)(@D)(A)(iv) or (v);

(1) The dates the facility was visited and the survey was conducted,;

(IV) A listing of all suspected materials containing any asbestos, a listing of all
samples collected, and-a sketch ef detailed sufficiently to determine where the
samples were taken, and a unique code or number delineating each sample
on the sketch;

(V) A table of all suspected materials tested, the approximate area of each
homogeneous material, the asbestos content of each material tested, and the
percent of the area that is damaged;

(VI) A detailed Chain of Custody (COC) document identifying all samples
obtained that shall, at minimum, satisfy the following:

(1) Record of the name of the individual collecting the samples;

(2) Record of the location, type of material, date, time, and unigue
identification number or code for each sample that was obtained; and,

(3) Whenever the possession of samples is transferred, both the individual
relinquishing the samples and the individual receiving the sample shall
sign, print their name legibly, and record the date and time on the COC
document.

Clause (d)(1)(A)(iv) — Proposed Revised Language

Staff proposes revisions to clause (d)(1)(A)(iv) to clarify training and certification
requirements for persons performing asbestos surveys and to distinguish asbestos consultants
who are contracted outside of the facility to perform asbestos surveys from employees who
conduct asbestos surveys exclusively for the facility where they are employed, which are
addressed in the subsequent proposed clause. The proposed rule language is as follows:

(iv) Persons eenducting-contracted to perform asbestos surveys, in accordance
with subparagraph (d)(1)(A). shall be certified by Cal/OSHA pursuant to
regulations required by subdivision (b)of Section 9021.5 of the Labor Code,
and shall have taken and passed an EPA-approved Building Inspector Course
and conform to the most recent updated procedures outlined in the Course.

Clause (d)(1)(A)(v) — Proposed Revised Language

Staff proposes the addition of a new clause following clause (d)(1)(A)(iv) to specify the
training and certification requirements for persons performing asbestos surveys exclusively at
the facility where they are employed. Cal/lOSHA has confirmed that persons conducting
asbestos surveys for the employers need not be certified asbestos consultants, but must possess
a current and valid certificate from a Cal/OSHA approved AHERA building inspector training
course. Staff believes adding this new rule language will clarify that asbestos surveys
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conducted by the facility employee(s) are allowed provided that they have current and valid
Cal/OSHA certification. This additional rule language is to accommodate stakeholders who
have staff certified to perform surveys and inspections at their facilities, but are not licensed
and certified asbestos consultants. The proposed clause is as follows:

(v)  Persons conducting asbestos surveys at the facility where they are employed
exclusively, in accordance with subparagraph (d)(1)(A), shall possess a
current and valid certificate from a Cal/OSHA approved AHERA building
inspector training course.

Subparagraph (d)(1)(B) — Proposed Revised Lanquage

Staff proposes revisions to the current rule language to clarify who shall submit notifications
and to update the format by which the notifications shall be submitted. Staff proposes language
clarifying that only the person performing the renovation or demolition shall submit complete
and correct notifications in a District-approved electronic format. In November 2016, the
district put into operation the Rule 1403 Notification Web Application as the District-approved
electronic format for notification of any renovation or demolition activity subject to Rule 1403.
Staff proposes removing from rule language any text that references notifications in other
formats. Staff also proposes additional rule language that directs how notifications for
emergency renovations or emergency demolitions shall be made during non-District staffing
hours or periods when the Web Application is unavailable. The proposed rule language for the
subparagraph is as follows:

(B) The District shall be notified of the intent to conduct any demolition or
renovation activity. Complete and correct Notifications shall be submitted by
the person performing the renovation or demolition in a Dlstrlct approved

No notification shall be con5|dered Feea%d—submltted unless it is
accompanied by the required fee pursuant-te-in accordance with District Rule

301,—as—part—ofthe required—written—notification_and has a status of

“submitted” in the District Rule 1403 Notification Web Application.
Notifications for emergency renovations or emergency demolitions during
non-District staffing hours or periods when the Web Application is
unavailable shall be made by calling (800) CUT-SMOG. Notifications shall
be provided in accordance with the following requirements:
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Clause (d)(1)(B)(i) — Proposed Revised Language

Staff is proposing minor grammatical corrections to subclauses (d)(1)(B)(i)(I) and
(A)(@)(B)()(IT). Staff proposes the addition of subclause (d)(1)(B)(i)(Il) to address specific
projects whereby underground pipe renovation activities can be submitted two (2) working
days before any activities begin instead of the usual ten (10) working days as required in
subclause (d)(1)(B)(i)(1). This notification is limited to underground pipe located more than
one-quarter (1/4) mile from the nearest receptor; which is now a defined term. This additional
rule language is to accommodate renovations performed by stakeholders who routinely handle
this type of project; whereby the release of asbestos fibers and the risk of public exposure are
minimal. However, projects that are subject to the NESHAP and to its requirement for a 10
working day notification would not be able to depend on this proposed rule accommodation.
As a result of the addition of subclause (d)(1)(B)(i)(1l), staff proposes the changes to the
numbers of the subsequent subclauses as deemed necessary. In subclause (d)(1)(B)(i)(1V),
staff proposes additional language pointing to clauses (d)(1)(B)(iii) and (d)(1)(B)(iv) in order
to clarify that complete and correct notifications for emergency demolition or renovation have
the required additional information as stated in those clauses. The proposed rule language for
the subclauses under clause (d)(1)(B)(i) are shown as follows:

() Demolition or Renovation Activities
The notification shall be submitted to the District no later than 10 working
days before any demolition or renovation activities other than emergency
demolition, emergency renovation, and planned renovations involving
individual ANonscheduled ¥Renovation eOperations begin.

(11) Renovation Activities exclusively involving Underground Pipe Situated in

Remote Locations
The notification shall be submitted to the District no later than two (2)
working days before any activities begin if the location is more than one-
guarter (1/4) mile from nearest receptor. The distance to the nearest
receptor, the method used to determine the distance, and the person
determining the distance shall be included with the survey.
(H11DPlanned Renovation - Annual Notification
The District shall be notified by December 17 of the year preceding the
calendar year for which notice is being given for pPlanned rRenovation
activities which involve individual sNonscheduled ¥Renovation eOperations.
(HHV)Emergency Demolition or Renovation
The District shall be notified as soon as possible, but prior to any emergency
demolition or renovation activity in accordance with clauses (d)(1)(B)(iii)
and (d)(1)(B)(iv).
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Clause (d)(1)(B)(ii) — Proposed Revised Language

Staff is proposing additional language and revisions to clause (d)(1)(B)(ii) in efforts to clarify
the rule language addressing the information that shall be included in all notifications and to
enhance consistency.

In subclause (d)(1)(B)(ii)(I), staff proposes to include “site” before “owner” to distinguish the
owner of the site, which is the area occupied by one facility or multiple facilities, from the
operator of the facility and to replace “supervising person” with “at least one supervisor” to
update the terminology and acknowledge that the owner or operator conducting the demolition
or renovation activity may provide information for more than one supervisor.

In subclause (d)(1)(B)(ii)(IV), to adhere to one unit of measurement to describe the size of
Asbestos-Containing Material (ACM) or facility or part/components of a facility affected by
demolition or renovation, staff proposes to remove “square meters” so that (square) feet
remains.

In subclause (d)(2)(B)(ii)(\V1), staff proposes minor revisions to streamline and harmonize the
rule language which include updating “starting” with “start” and “completion” with “end”
before dates, removing redundant language requiring starting and completion dates for
demolition or renovation on notifications, adding capitalization where necessary, and replacing
“as described in” with “in accordance with” to maintain the notion of conformity.

Staff also proposes to add two new items to subclause (d)(1)(B)(ii)(\V1) to address additional
notification procedures for 1) projects that do not conform to the traditional Monday through
Friday work schedule, and 2) for projects that suffer a delay due to events outside their control
after the Start Date (e.qg., flood, fire, earthquake). Due to the alteration in the schedule of work
inherent to these two project scenarios, staff proposes new rule language specifying what to
submit (as part of or as an update to a notification) and when to inform the District of the
altered work schedule for each project scenario. The proposed time frame by which the
required submission of updated items shall be provided to the District (i.e., as soon as the
change of schedule or delay is known but no later than the start of the work shift associated
with the change or delay) allows reasonable and sufficient time for owners and operators of
demolition or renovation activities to conduct operations as necessary following the change of
schedule or delay and for SCAQMD compliance staff to adjust accordingly for the inspections
of these projects.

In subclause (d)(21)(B)(ii)(V111), staff proposes to use one unit of measurement to describe the
size of Asbestos-Containing Material (ACM) or facility or part/components of a facility
affected by demolition or renovation; staff also proposes to remove all size description
language in excess of surface area in square feet.

In subclause (d)(1)(B)(ii)(X), staff proposes to remove the language of Class Il nonfriable
asbestos-containing material becoming crumbled, pulverized, or reduced to powder. This
maintains the proposed definitional change to Asbestos-Containing Material (ACM) to include
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Class Il nonfriable ACM, and upholds the District’s position that materials that would be
considered nonfriable ACM, including Category 11 nonfriable as defined in NESHAP, have
the potential to be broken, crumbled, pulverized, or reduced to powder in the course of
demolition or renovation activities and shall be treated as ACM.

In subclause (d)(1)(B)(ii)(XII), staff proposes additional language to clarify that the Cal/lOSHA
Registration number is in relation to renovation activities.

In subclause (d)(1)(B)(ii)(X1V), staff proposes additional language requiring the Department
of Toxic Substances Control (DTSC) Registration Number and expiration date of the ACWM
transporters in order to align with DTSC waste transporter compliance requirements.

In subclause (d)(1)(B)(ii)(XV1), staff proposes to include additional language clarifying that
the trained person supervising the activities described in the notification is an employee of the
renovation or demolition operator.

Staff proposes the addition of three new subclauses, (d)(1)(B)(i)(XVI11), (d)(1)(B)(ii)(XVI1II),
and (d)(1)(B)(ii)(XVI1V), which contain new rule language clarifying specific information that
shall also be provided on the notifications to enhance compliance verification pertaining to
demolition notifications, asbestos survey reports, and facility surveys. The proposed rule
language for the all of the above mentioned subclauses under clause (d)(1)(B)(i) are shown as
follows:

(1) Name, address and telephone number of both the site owner and operator of
the facility, at least one supervising—personsupervisor, and the asbestos

removal contractor;-ewner-or-operator;
(V) Description of the facility or affected part of the facility to be demolished or

renovated including the size (measured in sguare-meters-er-square feet), and,
number of floors}, age, and present or prior uses of the facility;
(V1) Scheduled project starting and ecempletion—end dates of demolition or

renovation. Notifications shall also include the ACM removal starting and
completion—dates—for—demelition—or—renovation;—pPlanned renovation

activities involving individual ANonscheduled ¥Renovation eOperations need

only include the beginning and ending dates of the report period as-deseribed

#-in accordance with subclause (d)(1)(B)(i)(H11);

(1) For projects that do not conform to the traditional Monday through
Friday work schedule, a Schedule of Work shall be included as part of
the notification and updated as soon as the change of schedule is known,
but no later than the first work shift when the change of schedule takes
effect.

(2) For projects that suffer a delay due to events outside their control after
the Start Date including, but not limited to, flood, fire, or earthquake;
an updated Schedule of Work shall be submitted as soon as the delay is
known, but no later than the start of the work shift that was delayed. A
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reason for the delay shall be included with the updated Schedule of

Work.
(V) A separate estimate for each of the amounts of friable, Class I, and Class Il
nonfriable asbestos-containing material to be removed from the facility in

terms of length-of-pipe-in-tinearfeet—surface area in square feet-en-other
facHity-components-orvolumein-cubiefeet Hof-the factity-components- The
total as equivalent surface area in square feet shall also be reported;

(X) Description of steps to be followed in the event that unexpected ACM is found

(X1I) Cal/OSHA Registration number - for renovation activities;

(XIV) Name, address, Department of Toxic Substances Control (DTSC)
Registration Number and expiration date, and telephone number of
transporters used to transport ACWM off-site;

(XV) Procedures, including analytical methods, used to detect the presence of
friable and nonfriable asbestos-containing material; and

(XVI) Signed certification that at least one person employed by the renovation or
demolition operator who has been trained as required in subparagraph
(d)(1)(G) will be supervisesupervising the—stripping—and—remeval the
activities described by this notification:;

(XVII) Demolition notifications shall also include, if applicable: the name of the
renovation operator that removed ACM; the end date for the removal of the
ACM; and the quantity of ACM removed;

(XVIII) The name, address, telephone number and, either:

(1) A valid Cal/OSHA certification number of the person who was
contracted to complete the asbestos survey report, and the date of the
asbestos survey report; or,

(2) A valid Cal/OSHA approved AHERA building inspector certification
number of the person employed by the facility who completed the
facility survey and the date of the asbestos survey report.

Clause (d)(1)(B)(iv) — Proposed Revised Language

Staff proposes revisions and additional rule language to subclause (d)(1)(B)(iv)(11), (I1V), and
(V), in efforts to clarify the additional information that is required for notifications of all
emergency renovation activities.

In subclause (d)(1)(B)(iv)(III), staff proposes to delete the words “sudden, unexpected” from
the current rule language and then reference to the proposed definition of Emergency
Renovation in paragraph (c)(16).

In subclause (d)(1)(B)(iv)(1V), staff proposes to add new rule language to reference an
Emergency Renovation as defined in paragraph (¢)(16). This proposed language clarifies that
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in order to meet the District’s definition of an emergency renovation, the description of the
emergency should contain the considerations precisely defined in paragraph (c)(16), which in
turn will facilitate obtaining an emergency waiver from submitting the notification 14 calendar
days (10 working days) prior to beginning any demolition or renovation activities.

In subclause (d)(1)(B)(iv)(V), staff proposes rule language clarifying what an emergency letter
shall contain in order to certify that the emergency renovation is in response to an actual
emergency. The new rule language requires that the emergency declaration letter contain both
the signatures of the person affected by the emergency (e.g., the property owner) and an
authorized representative of the renovation or demolition operator. If the renovation or
demolition operator does not wish to sign the emergency declaration letter, then document
must be signed in the presence of a Public Notary. In addition, the emergency declaration
letter must contain attestations under penalty of perjury that the information in the emergency
letter is true and correct. This proposed rule language is intended to discourage submission of
fraudulent emergency letters (i.e., the letter contains a false signature of the property owner),
discourage the misuse of emergency renovation notifications, and lays out feasible options for
certifying the validity and accuracy of emergency declaration letters while minimizing delays
to projects (as a result of the emergency). The proposed rule language for subclauses
@) (@)B)(iv)(HT), (d)(@)(B)(IV)( 1V), (d)(1)(B)(iv)(V), are as follows:

(111) A description of the sudden;—unexpected-event that meets the parameters of
the definition in paragraph (c)(16);

(IV) An explanation of how the event, that meets the parameters of the definition
in paragraph (c)(16), caused an unsafe condition, or would cause equipment
damage or an unreasonable financial burden; and-,

(V) A signed-letter with a valid signature from the person directly affected by the
emergency, such as the property owner or property manager, attesting to the
circumstances of the emergency. The letter shall contain in the signature
section_the following statement, “I certify (or declare) under penalty of
perjury under the laws of the State of California that the foregoing is true and
correct.” Both the person affected by the emergency and an authorized
representative for the renovation or demolition operator shall sign the
certification or declaration on the same page. In lieu of a renovation operator
signature, the person affected by the emergency shall sign the letter in the
presence of a public notary and obtain and attach that notary’s certificate of

acknowledgement or jurat for the letter’s signing.

Clause (d)(1)(B)(v) — Proposed Revised Language

Staff proposes revisions and additional rule language to clause (d)(1)(B)(v) to clarify and
update the requirements for notification updates. Staff proposes the addition of a new
subclause, (d)(1)(B)(v)(l), to address the condition of cancellation to a notified project and
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when the notification shall be updated with the cancellation. As a result, staff proposes the
changes to the numbers of the subsequent subclauses as deemed necessary.

In the proposed revisions to subclauses (d)(1)(B)(v)(I1), (d)(1)(B)(v)(111), (d)(1)(B)(v)(1V), and
() (1)(B)(V)(V), staff proposes to include rule language that notification updates shall be made
through the District Rule 1403 Notification Web Application to streamline all revisions to the
quantity of asbestos, starting date, and end date. In addition, this affirms that the only changes
allowed to notifications on the Web Application are for these three conditions. Staff also
proposes to remove outdated language to reflect that notifications are now to be in an electronic
format. In subclauses (d)(1)(B)(v)(I11), (IV), (V) and (V1) staff seeks to enhance consistency
and improve clarification in the rule language by replacing “starting date” with “start date” and
by replacing “completion date” with “end date.”

Additionally, in subclause (d)(1)(B)(v)(VI), staff seeks to enhance consistency and
clarification in the rule language by adding the word “one” in addition to the numerical version
of one, and by removing the word “written” just before “notification update”.

The proposed rule language for all the subclauses under clause (d)(1)(B)(v) are shown as
follows:

(I)  Cancellation
Projects that will not be conducted as notified shall be cancelled no later than
the notified start date.

(H1) Change in Quantity of Asbestos
A change in the quantity of affected asbestos of 20 percent or more from the
notified amount shall be reported to the District by providing a notification
update in the District Rule 1403 Notification Web Application as soon as the
information becomes available, but not later than the project end date, unless
otherwise specified in an approved Procedure 5.

(HI111) Later Starting Date
A delay in the starting date of any demolition or renovation activity shall be
reported to the District by providing a notification update in the District Rule
1403 Notification Web Application as soon as the information becomes
available, but no later than the original start date.
(HHV)Earlier Starting Date

A change in the starting date of any demolition or renovation activity to an
earlier starting date shall be reported to the District by providing a
notification update in the District Rule 1403 Notification Web Application no
later than 10 working days before any demolition or renovation activities
begin.

(MV)Completion-End Date Change

renovations or demolitions are not completed, are delayed, or are completed
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ahead of schedule, the District shall be notified by providing a notification
update in the District Rule 1403 Notification Web Application as soon as
possible, but no later than the following business-day.
(V1) Planned Renovation Progress Report

Notifications for on-going planned renovation operations in which the
scheduled starting and completionsend dates are more than one (1) year
apart shall be updated, every year of the operation by December 17, unless
the most recent written notification update was postmarked or delivered after
October 1 of that year and include the amount of ACM removed and the
amount of ACM remaining to be removed.

Clause (d)(1)(C)(i) — Proposed Revised Language

Staff proposes to replace “SCAQMD” with “District” to maintain rule language uniformity.
The proposed new language is as follows:

(i) All ACM and Class Il asbestos-containing material shall be removed from a
facility prior to any demolition by intentional burning. All demolition by
intentional burning shall be performed in accordance with District Rule 444
— Open Burning.

Clause (d)(1)(C)(ii) — Proposed Revised Language

Staff proposes to add “scraping” to the existing rule language of subclause (d)(1)(C)(ii)(1V) to
comprehensively address the activities that may be involved in the removal of ACM. The
inclusion of “scraping” as a specific activity is relevant and consistent with 29 CFR
1926.1101(b) and 29 CFR 1926.1101(g)(8)(i)(D), which collectively describe “scraping” as an
activity conducted during the removal of asbestos-containing mastic from floors, during which
asbestos fibers may be released. Staff also proposes to replace “must” with “shall” to maintain
rule language uniformity while preserving and imposing a legal obligation on the regulated
community. Staff proposes to remove the phrase “or Class Il nonfriable ACM” from the
existing rule language of subclause (d)(1)(C)(ii)(V) as ACM is defined, in the current proposed
version, as “any material that contains more than one percent (1.0%) asbestos including friable
ACM, Class I nonfriable ACM and Class II nonfriable ACM.” Finally, staff proposes
additional rule language in subclause (d)(1)(C)(ii))(VI) to address the discovery of any
disturbed, damaged, or suspected ACM outside of containment or the work area with specific
instructions and procedures to be followed in this event. The proposed new rule language for
the subclauses is as follows:

(V) If the renovation or demolition activity involves any mechanical force such
as, but not limited to, scraping, sanding, sandblasting, cutting, or abrading
and thus would render the materials friable, they mustshall be removed prior
to the renovation or demolition.
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(V) If for any reason, any renovation or demolition results in an associated
disturbance of ACM e+Class-H-nenfriable- ACM-outside of a containment or
work area then, prior to continuing with any renovation or demolition
activity, the owner/operator shall secure, stabilize and survey the affected
facility areas and submit and obtain an approved Procedure 5 plan, prior to
any asbestos clean-up.

(VD) If any disturbed, damaged, or suspected ACM is discovered outside of a
containment or work area then, prior to continuing with any renovation or
demolition activity, the owner/operator shall secure, stabilize and survey the
affected facility areas and submit and obtain an approved Procedure 5 plan,
prior to any asbestos clean-up.

Clause (d)(1)(D)(i) — Proposed Revised Lanquage

Staff proposes to add a space to “glovebag” to separate “glove” from “bag” to the existing rule
language of subclause (d)(1)(D)(i)(I1) for both clarity and consistency with 29 CFR
1926.1101(g) and current Cal/OSHA requirements. Additionally, staff is proposing to replace
“Section” with “Part” and remove the outdated “Appendix G” for clarity and consistency. Staff
proposes a revision to existing rule language of item (d)(1(D)(I)(I11)(4) stating only non-power
tools shall be used “to remove nonfriable ACM” to provide clarification. Staff also proposes
a grammatical correction to subclause (d)(1(D)(I)(1V) to enhance clarity. The proposed new
language is as follows:

(1) Procedure 2 - Glove bag
Remove ACM by the glove bag method or mini enclosures designed and
operated according to 29 CFR Sectionl1926.1101(g), Appendix—G,—and
current Cal/OSHA requirements.

(1) Procedure 3 - Adequate Wetting
Procedure 3 shall only be used to remove nonfriable asbestos-containing

materials, using the following techniques:
(4) Only non-power tools shall be used to remove nonfriable ACM.

(V) Procedure 4 - Dry Removal
Obtain—written\Written approval shall first be obtained from the Executive Officer's
designee prior to using dry removal methods for the control of asbestos emissions when

adequate wetting procedures in the renovation work area would unavoidably damage
equipment or present a safety hazard. Dry removal methods may include one or more of
the following:

Clause (d)(1)(D)(ii) — Proposed Revised Language

Staff proposes to add the phrase “any amount of” to existing rule language in subclause
(D()(D)(i)(1) to make the requirement absolute and free of any quantity-based confusions.
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Staff also proposes to remove “or Class II nonfriable ACM” for clarity and consistency with
the overall rule language, as ACM, by the proposed definition, includes Class Il nonfriable
materials. Staff also proposes to add additional rule language consisting of “or disturbance,”
from “a natural disaster including, but not limited to,” fire, “flood, or” explosion to both clarify
and be consistent with NESHAP’s presentation of what constitutes an unplanned, natural
disaster, which includes “flood.” Staff is also proposing the inclusion of Procedure 4 as an
approved alternative along with Procedure 5, particularly if and when dry removal is to be
performed. Finally, staff is proposing to add additional rule language to clause (d)(1)(D)(ii)
by adding subclause (d)(1)(D)(ii)(I1) further clarifying that unassessed materials of which have
been presumed or assumed to be ACM also require the submission of a Procedure 4 or 5
Approved Alternative. The proposed new language is as follows:

()  No person shall remove or strip any amount of ACM er-Class-H-nenfriable
ACM-that has suffered any damage or disturbance frem-fire—explosion,—or
natural-disaster without the use of a Procedure 4 or 5 Approved Alternative.
The causes of damage or disturbance include, but are not limited to, fire,
flood, explosion, or other natural disaster.

(I1) Notifications for materials that cannot be assessed for damage such as, but
not limited to, subterranean piping, where the asbestos consultant has
presumed or assumed the material to be asbestos-containing, shall be
submitted as a Procedure 4 or 5 Approved Alternative. A facility survey is
still required in accordance with subparagraph (d)(1)(A).

Clause (d)(1)(F) — Proposed Revised Language

Staff proposes to revise existing rule language by expressing the units for temperature in their
unabbreviated forms (e.g., Celsius instead of C and Fahrenheit instead of F) in subparagraph
(d)(1)(F) to provide clarity and rule consistency. Additionally, for subclause (d)(1)(F)(ii), staff
is proposing to express ‘“2” in text form in addition to the numeric 2. The proposed new
language is as follows:

(F) When the temperature at the point of wetting is below 0° Celsius (32°
Fahrenheit), the wetting provisions of subparagraph (d)(1)(D) shall be
superseded by the following requirements:

(i) The temperature in the area containing the facility components shall be
recorded at the beginning, middle, and end of each workday during
periods when wetting operations are suspended due to freezing
temperatures. Daily temperature records shall be available for
inspection by the District during normal business hours at the
demolition or renovation site. Records shall be retained for at least two
(2) years.
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Clause (d)(1)(G) — Proposed Revised Language

Staff proposes to replace “Representative” with “Supervisor” to specify the level of authority,
training, and responsibility deemed appropriate as an effective representative of the worksite.
In addition, staff proposes to remove rule language that refers to “stripping, removing,
handling, or disturbing of ACM” and replace it with “activities described in the notification.”
The proposed new language is as follows:

(G) On-Site Representative Supervisor
At least one on-site representativesupervisor, such as a foreman, manager, or
other authorized representative, trained in accordance with the provisions of
paragraphs (i)(1) andor (i)(32), shall be present during the stripping;
remeving,—handling,—er—disturbing—of —ACMactivites described in the
notification. Evidence that the required training has been completed shall be
posted at the demolition or renovation site and made available for inspection
by the Executive Officer's designee.

Clause (d)(1)(H) — Proposed Revised Language

Staff proposes to replace lower-cased “copies” of subclause (d)(1)(H)(iii) to upper-cased
“Copies.” For enhanced clarity and consistency, staff proposes to replace “pursuant to” with
“in accordance with”, and omit the unnecessary “and”. Similarly, for subclause (d)(1)(H)(iv),
staff proposes to replace lower-cased “copies” with upper-cased “Copies”, replace “pursuant
to” with “in accordance with”, and add a semi-colon to the end. Additionally, staff proposes
additional rule language to clause (d)(1)(H) with subclauses (d)(1)(H)(v), (d)(1)(H)(vi), and
(d)(1)(H)(vii) mandating the owner or operator maintain the required training certificate(s) for
both the supervisors and workers along with all required records and logs. The proposed new
language is as follows:

(iii) eCopies of surveys, conducted pursuant-te-in accordance with subparagraph
(d)(D)(A); and

(iv) eCopies of notifications submitted purstant—te—in accordance with
subparagraph (d)(1)(B)-:

(v) Copies of the training certificate(s) demonstrating that the on-site supervisor
has been trained in accordance with paragraphs (i)(1) or (i)(3);

(vi) Copies of all current training certificates demonstrating that workers have
successfully completed the Abatement Worker course, or refresher course as
applicable, in accordance with AHERA; and,,

(vii) Copies of all supervisor logs or equivalent records documenting the
demolition or renovation activities at the project site.
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Subdivision (e) Warning Labels, Signs, and Markings

Staff proposes to update the existing rule language and provide clarity which will assist the
regulated community in complying with the identification requirements of asbestos related
health hazards. The additional revisions make the rule language consistent with identification
requirements specified by federal and state Occupational Safety and Health Administration
(OSHA). These changes are shown in strikeout/underline rule language format.

Subparagraph (e)(1) — Warning Labels, Signs, and Markings

Staff proposes revisions to rule language in subparagraph (e)(1)(A) to cite parts of the OSHA
asbestos general standard and the applicable parts in the current OSHA asbestos construction
standard, which contains requirements more appropriate to the scope of work in renovation
and demolition activities subject to Rule 1403. Staff also proposes to remove presentations of
the warning label/sign information specified in the associated regulation citations in order to
retain consistency if there are future changes in the OSHA standard. Currently, 29 CFR
1910.1001(j)(2) contains language requiring employers and building owners to treat certain
installed materials as ACM, which is irrelevant to warning label/sign information.
Additionally, 29 CFR Part 1926.58 has been redesignated to 1926.1101. Staff proposes
additional rule language in subparagraph (e)(1)(B) clarifying the necessity of visible and
readable container labels for identification and compliance verification purposes for asbestos
waste generation and transport. The proposed rule language is as follows:

(A) Warning labels for leak-tight containers and wrapping shall have letters of
sufficient size and contrast as to be readily visible and legible, and shall
contain the-felewingall information,-or as specified by Occupational Safety
and Health Standards of the Department of Labor, Occupational Safety and
Health Administration (OSHA) under 29 CFR 1910-100H{{p{2)—or
1926.1101(k)(8), or current Cal/OSHA requirements:.

AL
Contains Asbestos Fibers
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(B) Leak-tight containers that are transported off-site shall be labeled with the
name of the waste generator and the location at which the waste was
generated. The location description shall include the street address. The
label shall be clearly visible and readable from the outside of the container.

Paragraph (e)(2) — Active Waste Disposal Sites:

Staff proposes rule language revisions to paragraph (e)(2) and subparagraphs (e)(2)(B) and (D)
to clarify the existing rule language. Subparagraph (e)(2) was revised to clarity that operation
of an Active Waste Disposal Site must meet all of the provisions in subparagraphs (e)(2)(A)
through (D). Subparagraph (e)(2)(B) was revised to spell out the word ‘“centimeters”.
Subparagraph (e)(2)(D) was revised by including the number “2” after the word “two” to
maintain rule clarity and consistency. The proposed changes are as follows:

(2) Active Waste Disposal Sites

No person shall operate an active waste disposal site unless warning signs are

conspicuously posted and meet all of the following requirements:

(B) Conform to the requirements for 51 em-centimeters x 36 em-centimeters
(20 inches x 14 inches) upright format signs specified in 29 CFR
1910.145 (d)(4) and this subparagraph;

(D) Have spacing between any two (2) lines at least equal to the height of
the upper of the two (2) lines.

Paragraph (e)(3) — Warning Labels, Signs, and Markings/Transportation VVehicles:

Staff proposes rule language revisions to paragraph (e)(3) and subparagraphs (e)(3)(B) and (C)
to clarify and maintain consistency in the existing rule language. Subparagraph (e)(3) was
revised to clarity that operation of Transportation Vehicles must meet all of the provisions in
subparagraphs (e)(3)(A) through (D). Subparagraph (e)(3)(B) was revised to spell out the word
“centimeters” and properly cite “subparagraph.” Subparagraph (e)(3)(C) was revised to
properly cite “subparagraph.” Subparagraph (e)(2)(D) was revised by including the number
“2” after the word “two.” The proposed changes are as follows:
3 Transportation Vehicles

Markings for transportation vehicles shall meet all of the following requirements:

Preliminary Draft Staff Report

(B)  Conform to the requirements for 51 emcentimeters x 36 em-centimeters (20 inches
X 14 inches) upright format signs specified in 29 CFR 1910.145(d)(4) and this

subparagraph; and
(C) Display the following legend in the lower panel with letter sizes and
styles of a visibility at least equal to those specified in this subparagraph:
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Legend Notation
DANGER 2.5 cm (1 inch) Sans Serif, Gothic or
Block

ASBESTOS DUST HAZARD 2.5 cm (1 inch) Sans Serif, Gothic or

Block
CANCER AND LUNG DISEASE |1.9 cm (3/4 inch) Sans Serif, Gothic or
HAZARD Block
Authorized Personnel Only 14 Point Gothic

; and
(D)  Have spacing between any two lines at least equal to the height of the
upper of the two (2) lines.

Subdivision (q) Recordkeeping

Staff proposes to include a new subparagraph, (g)(1)(G), which contains rule language
clarifying specific records that shall be maintained in addition to the records specified in the
existing rule language. This new rule language enhances compliance verification and
enforcement pertaining to all contracted activity related to a renovation or demolition. The
proposed subparagraph is as follows:

(G) A copy of all contracts the owner or operator has entered into for the
performance of labor in a demolition or renovation activity or the related

removal of waste.

Subdivision (h) Sampling Protocol and Test Methods

Staff is proposing to clarify existing sampling requirements and insert additional rule language
which will assist the regulated community with understanding the sampling protocols of Rule
1403 that were not properly denoted within existing rule language. The proposals are shown
as strikeout/underline rule language format.

Paragraph (h)(1) — Proposed Revised Language

In 1989, Rule 1403 was adopted by the SCAQMD governing board and the staff report
accompanying those rule adoption proceedings explained that Rule 1403 would refer to 40
CFR 768.107 for the sampling protocol guidelines. In other words, an asbestos consultant was
to refer to 40 CFR 768.107 and follow those guidelines for bulk sampling of materials that will
be sent to a NVLAP certified laboratory to determine the asbestos content of suspected ACM.
Rule 1403 (version adopted on 10/06/1989) stated in clause (d)(1)(C), “Follow the provisions
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of 40 Code of Federal Regulations (CFR) 763.107 for bulk sampling friable material and
paragraph (g) of this rule for the analytical procedure used to determine the presence and
percentage of asbestos-containing material in the bulk sample.”

In 1994, Rule 1403 was amended and the rule language in clause (d)(1)(C) was moved to new
paragraph (h)(1), but the language still referred to 40 CFR 763.107. Rule 1403 (version
adopted on 04/08/1994) stated in paragraph (h)(1), “Follow the provisions of 40 Code of
Federal Regulations (CFR) 763.107 for bulk sampling friable material and paragraph (g) of
this rule for the analytical procedure used to determine the presence and percentage of
asbestos-containing material in the bulk sample.”

The rule language from this CFR is as follows:

40 CFR 763.107 Sampling friable material

(a) If friable materials are found in a school building local education agencies shall identify
each distinct sampling area of friable materials within the school building take at least three
samples from locations distributed throughout the sampling area and label each sample
container with a sample identification number unique to the sampling location and building.
(b) Officials should consult “Asbestos Containing Materials in School Buildings: A Guidance
Document” Part 1 Chapter 5 for further information on sampling procedures.

In 2006, Rule 1403 was amended and the rule language in paragraph (h)(1) changed the CFR
reference from 40 CFR 763.107 to 40 CFR 763.86 and that remained the reference in the
subsequent 2007 rule amendment. Rule 1403 (versions adopted on 11/03/2006 & 10/05/2007)
stated in paragraph (h)(1), “Sampling of materials suspected to contain asbestos, to comply
with this rule, shall be conducted following the provisions of 40 CFR Part 763.86.”

The rule language from this CFR is as follows:

40 CFR 763.86

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

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

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

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

(b) Thermal system insulation. (1) Except as provided in paragraphs (b) (2) through (4) of this
section and 8 763.87(c), an accredited inspector shall collect, in a randomly distributed
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manner, at least three bulk samples from each homogeneous area of thermal system insulation
that is not assumed to be ACM.

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

(3) In a manner sufficient to determine whether the material is ACM or not ACM, collect bulk
samples from each insulated mechanical system that is not assumed to be ACM where cement
or plaster is used on fittings such as tees, elbows, or valves, except as provided under 8
763.87(c)(2).

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

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

(d) Nonfriable suspected ACBM. If any homogeneous area of nonfriable suspected ACBM is
not assumed to be ACM, then an accredited inspector shall collect, in a manner sufficient to
determine whether the material is ACM or not ACM, bulk samples from the homogeneous area
of nonfriable suspected ACBM that is not assumed to be ACM.

SCAQMD adopted Rule 1403 as a more stringent regulation than that the NESHAP (e.g.
regulating both friable and non-friable materials) and the original rule language referred to 40
CFR 763.107; which required a minimum of three (3) samples of suspected ACM for analysis
to determine asbestos content. SCAQMD staff has interpreted Rule 1403 sampling protocol
to mean that a minimum number of bulk samples for all suspected ACM is three (3) - including
friable and non-friable materials.

Additionally, the American Society for Testing and Materials (ASTM) has published an ASTM
standard, ASTM E2356-14 “Standard Practice for Comprehensive Building Asbestos
Surveys,” where it regularly recommends a minimum of three (3) samples to be obtained when
sampling suspected ACM. Here are some citations from the ASTM:

6.1.4.1 Under this practice, a minimum of three bulk samples representative of each different
homogeneous area of suspect material to be sampled shall be collected and analyzed to prove
that the material sampled is not ACM.

6.4.6.2 A minimum of three bulk samples representative of each distinct homogeneous area of
suspect thermal system insulation material (TSI) should be collected. One sample should be
collected of each TSI patch. For the purpose of this practice, a patch is a distinct location or
replacement or repair which is less than or equal to 6.0 ft (1.82 m) or 6.0 ft? (0.557m?).
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6.4.6.3 A minimum of three bulk samples shall be collected of each homogeneous
miscellaneous material, except that a single sample may suffice for small manufactured items
such as HVAC vibration dampeners, gaskets and friction products. This exception applies to
individual components of less than 6 ft? (0.557 m?) in size and not to multiple installations of
similar components.

6.4.6.4 A minimum of three bulk samples shall be collected of surfacing materials of less than
1000 ft? (93 m2). A minimum of five bulk samples shall be collected of homogeneous surfacing
materials ranging between 1000 to 5000 ft? (93 to 465 m?) and a minimum of seven bulk
samples shall be collected of surfacing material >5000 ft? (465 m?).

Staff seeks to clarify the sampling protocol by proposing a minimum number of samples for
all suspected ACM and remove any uncertainty in Rule 1403 to better protect public health
and safety. Staff proposes revisions to existing rule language in paragraph (h)(1) by removing
unnecessary language and any reference to the CFR’s. Staff proposes additions to existing rule
language under paragraph (h)(1) with specific sampling protocols to clarify the minimum
number of samples that must be obtained to comply with Rule 1403. The proposed rule
language for paragraph (h)(1) is as follows:

(h)(1) Sampling of materials suspected to contain asbestos;te-comphy-with-thisrule;
shall be conducted feHowingthe provisions-6f40-CFRPart 763.86 as follows:

(A) Bulk samples shall be collected from each homogeneous area of friable
surfacing material that is not assumed to be ACM as follows:

(i) A minimum of three samples shall be collected from each area of

homogeneous material that is 1,000 square feet or less, except as
provided in subparagraph (h)(1)(D);
(i) A minimum of five samples shall be collected from each area of

homogeneous material that is greater than 1,000 square feet but
less than 5,000 square feet, except as provided in subparagraph
(h)(1)(D); and,

(iii) A minimum of seven samples shall be collected from each area of
homogeneous material that is greater than, or equal to, 5,000
square feet, except as provided in subparagraph (h)(1)(D).

(B) Bulk samples shall be collected from each homogeneous area of friable
non-surfacing material that is not assumed to be ACM as follows:

() A minimum of three samples shall be collected from each
homogeneous material; except as provided in subparagraph

(h)(1)(D).
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(C) Bulk samples shall be collected from each homogeneous area of Class

| and Class |l non-friable material that is not assumed to be ACM as

follows:
() A minimum of one sample shall be collected from each area of
homogeneous material that is 16 square feet or less; and,

(ii) A minimum of three samples shall be collected from each area of
homogeneous material that is greater than 16 square feet, except
as provided in subparagraph (h)(1)(D).

(D) A homogeneous area shall be determined to be 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 one percent (1.0%).

(E) A homogeneous area is considered not to contain ACM only if the

results of all samples required to be collected from the area show

asbestos in amounts of one percent (1.0%) or less, in accordance with
subparagraphs (h)(1)(A) through (C);

(F)  When composite sampling is performed of layered materials, analysis
shall be performed in accordance with subparagraph (h)(2)(C).

Paragraph (h)(2) — Proposed Revised Language

Staff is proposing to clarify existing test method requirements and insert additional rule
language which will assist the regulated community in understanding Rule 1403 and the
required methods of analysis for determining asbestos content in bulk samples.

Rule 1403, as it is currently written, states:

“Analysis of materials for asbestos, to comply with this rule, shall be determined by using
SCAQMD Method 300-91 as detailed in the District's Laboratory Methods of Analysis for
Enforcement Samples manual, or by using the Method specified in Appendix A, Subpart F, 40
CFR Part 763, Section 1, Polarized Light Microscopy. Asbestos analyses performed to comply
with this rule must be undertaken by laboratories accredited by the National Voluntary
Laboratory Accreditation Program (NVLAP).”

Staff proposes revisions to existing rule language in paragraph (h)(2) to clarify approved test
methods to determine asbestos content, remove obsolete language, and provide consistency
with the NESHAP. “Appendix A, Subpart F, 40 CFR Part 763, Section 1, Polarized Light
Microscopy” has since been moved to “40 CFR Part 763 Appendix E to Subpart E” and staff
proposes revisions to paragraph (h)(2) and cite the proper CFR, and removing “SCAQMD
Method 300-91;” which is a method that is not recognized by the EPA to determine asbestos
content. Additionally, staff proposes a revision to paragraph (h)(2) with the addition of “EPA
Method for the Determination of Asbestos in Bulk Building Materials (EPA/600/R93/116);”
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which is the contemporary test method and guidelines for determining asbestos content. Either
of these test methods, “40 CFR Part 763 Appendix E to Subpart E” or “EPA/600/R93/116” are
acceptable methods to comply with Rule 1403. Staff is proposing these revisions to clarify the
approved test methods, provide the most accurate results possible, and remain in-line with the
NESHAP. The proposed rule language for paragraph (h)(2) is as follows:

(h)(2) Analysis of materials fersuspected to contain ashestos;-te-comply-with-this
rule; shall be determined by-usirg-SCAQMB-Method-300-91-as-detated-in
manual-er-by using the Methods specified in-Appendix-A-Subpart F-40-CFR
Part 763,-Section-1 40 CFR Part 763 Appendix E to Subpart E;-er-by-using
Polarized Light Microscopy(PLM) or the EPA Method for the Determination
of Asbestos in Bulk Building Materials (EPA/600/R-93/116). Asbestos
analyses performed to comply with this rule mustshall be undertaken by
laboratories accredited by the National Voluntary Laboratory Accreditation
Program (NVLAP). ACM shall be determined as follows:

Staff proposes additions to existing rule language in subparagraph (h)(2)(A) to provide
clarification and guidance by stating that any sample that is analyzed with Polarized Light
Microscopy (PLM) and determined to not contain asbestos does not have to be point counted,
but a minimum of three (3) subsamples must be analyzed by PLM to verify that no asbestos is
present. EPA provided guidance with the issuance of Applicability Determination Index,
control number C-112 where it is stated “It should be noted that samples in which no asbestos
is detected during analysis by polarized light microscopy (PLM) do not have to be point
counted. However, a minimum of three slide mounts should be prepared and examined in their
entirety by PLM to determine if asbestos is present.” The proposed rule language for
subparagraph (h)(2)(A) is as follows:

(A) A sample in which no asbestos is detected by Polarized Light Microscopy
(PLM) does not have to be point counted. However, to confirm no asbestos
was detected, survey reports shall document three (3) subsamples were
prepared and examined in their entirety;

Staff proposes additions to existing rule language in subparagraph (h)(2)(B) to provide
clarification and guidance by stating any sample in which the amount of asbestos is determined
to be under 10%, the facility owner may direct the asbestos consultant to presume or assume
the sample to be ACM, or the owner/operator shall perform further testing to report the results
more precisely. Currently, the NESHAP requires a test referred to as 400-point counting;
which can produce results with accuracy down to a quarter (1/4) percent asbestos. Staff
believes this change is necessary because, during the review of survey reports, the laboratory
asserts that sample results contain “trace” amounts or “less than one percent (1.0%)” asbestos.
However, they have only been analyzed using PLM and this test alone is not recognized as
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being accurate enough to determine if a sample is less than one percent (1.0%). PLM is a
qualitative test method and while it has been utilized to determine the quantity of asbestos, it
IS not recognized as method accurate enough to determine very low percentages of asbestos
content. Referring again to the EPA Applicability Determination Index, control number C-
112, which states “If the amount by visual estimation appears to be less than 10 percent, the
owner or operator may (1) assume the amount to be greater than 1 percent and treat the material
as asbestos-containing material, or (2) require verification of the amount by point counting”
(emphasis added). Furthermore, the Occupation Safety and Health Administration (OSHA)
regulation 1910.1001 App J - Polarized Light Microscopy of Asbestos -- Non-Mandatory also
states that one of the disadvantages of PLM is “significant bias in the low range especially near
1%. EPA tried to remedy this by requiring a mandatory point counting scheme for samples less
than 10%” (emphasis added). The EPA and OSHA recognize that PLM, by itself, is not
accurate enough to determine if a sample is greater than, or less than, one percent (1.0%) and
the EPA’s remedy to this deficiency is to require point counting for any sample that is less than
ten percent (10%); which is not presumed or assumed to be greater than one percent (1.0%).

In addition, the regulated community may choose to use a more stringent test method; which
may yield more accurate results. However, SCAQMD staff proposes point counting to
harmonize with the NESHAP and better protect public health and safety. The option is
available for the owner/operator choosing to assume or presume the material contains more
than one percent (1.0%) and avoid this additional test. The proposed rule language for
paragraph (h)(2)(B) is as follows:

(B) For a sample in which the amount of asbestos is detected and determined by

PLM to be less than 10%, the facility owner or operator may direct the

asbestos consultant to presume or assume the amount to be greater than one

percent (1.0%) asbestos and treat the material as ACM, or the amount must

be verified as follows:

(i) ACM content shall be determined by a minimum 400-point counting or
a _more stringent method including, but not limited to, 1,000-point
counting, point counting with gravimetric reduction, or Transmission
Electron Microscopy (TEM);

Staff proposes additions to existing rule language in subparagraph (h)(2)(C) to provide
clarification and guidance by stating composited samples must be separated and each layer
must be analyzed individually. Composite samples are building material samples where there
are separate materials contained within one sample; often referred to as layered samples (e.g.
flooring with attached mastic/adhesive). EPA provides guidance on how to analyze layered
samples instructing the laboratory to separate each material, or layer, and analyze each layer
independently for asbestos content. In Federal Register document published at 60 Fed. Reg.
65243 (December 19, 1995), the EPA speaks about situations where one or more layers are
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present in building samples which may contain asbestos. EPA states, “If the result of the
composite analysis shows that the average content for the multi-layered system (across the
layers) is greater than one percent, then the multi-layered system must be treated as asbestos-
containing and analysis by layers is not necessary. If the result of the composite sample
analysis indicates that the multi-layered system as a whole contains asbestos in the amount of
one percent or less, but greater than none detected, then analysis by layers is required to
ensure that no layer in the system contains greater than one percent ashestos. If any layer
contains greater than one percent asbestos, that layer must be treated as asbestos containing.
This will have the effect of requiring all layers in a multi-layered system to be treated as
asbestos containing if the layers cannot be separated without disturbing the asbestos-
containing layer. Once any one layer is shown to have greater than one percent asbestos,
further analysis of the other layers is not necessary if all the layers will be treated as asbestos
containing.”

Staff recognizes that the EPA excludes wall systems as stated earlier in this FR document,
“This clarification basically stated that all multi-layered systems except for wall systems
where joint compound was used only at the joints and nail holes must be analyzed as separate
materials, and results were not allowed to be combined to determine average asbestos content
(continuing the policy that dilution of an asbestos-containing material is not allowed).” In
essence the EPA does not require analysis of each layer of material within a wall system. EPA
allows for the wall system (wallboard, joint compound, and tape) to be homogenized into one
material (e.g. blended together) and analyzed as one (1) material; which is referred to as
composited analysis. It is common knowledge within industry that the majority of asbestos
will be contained within the joint compound and when composited together with the wallboard
and tape that this will ultimately dilute the sample. After diluted, this sample will be analyzed
and the probable result will be less than one-percent (1.0%). Staff believes that the extent with
which joint compound is used to cover only wallboard joints and nail holes is not detectable
underneath painted surfaces and contends that the use of joint compound to finish wall systems,
even to simply cover the joints and nails holes, is extensive. When joint compound is used as
an add-on material for skim coating a wall system or texturizing a wall, the EPA does not allow
for composited analysis. Figures 1, 2 and 3 show examples of unfinished wall systems
demonstrating the broad use of joint compound to finish a wall system:
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Joint
Compound

Stud lines  where
wallboard is attached
to studs with nails

Figure 1: Photo of an unfinished wall system with widespread
application of joint compound to cover wallboard joints. In this
scenario the joint compound would be categorized as covering
wallboard joints and nail holes. If this joint compound contained
two-percent (2%) ashestos, but the composited analysis of this
multi-layered system was less than one-percent (1%), then it
would not be subject to Rule 1403 and could be removed without
controls.

Painted Area

Figure 2: Photo of the application of joint
compound to cover nail holes, but
demonstrating that compound isn’t covering
small nail holes, but applied much more
liberally.

Figure 3: Photo of a partially painted wall system with paint (right
side) covering joint compound and concealing where it was
applied to the wall system

As demonstrated in Figures 1, 2, and 3, the use of joint compound can be applied in such a way
as to almost be a skim coat and the extent of its use is not quantifiable underneath a painted
surface. Due to the difficulty of determining the extent of joint compound use and the
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prevalence of joint compound that contains greater than two percent (2%) asbestos, staff
believes that there could still be a risk of asbestos contamination resulting from the disturbance
of wall systems that have an asbestos content less than one percent (1%) by composite analysis.
As such, all wall systems must be renovated (abated) in compliance with Rule 1403 if any part
of the wall system (wallboard, joint compound, or joint tape) as analyzed separately has an
asbestos content greater than one percent (1.0%). This position is not a change in
implementation of Rule 1403. So far in 2018, our compliance staff has received 3,700
notifications for wallboard renovation or demolition projects that total up to 7,500,000 square
feet of wall systems.

Staff proposes additions to existing rule language in subparagraph (h)(2)(C) to provide
clarification and guidance that all composite samples of multi-layered systems shall be
separated by layers, analyzed individually, and reported independently. Nothing within this
proposal prohibits the analysis for composited samples, but for purposes of complying with
Rule 1403, and the removal of wall systems, all separable layers must be analyzed and reported
separately for asbestos content. If any layer shows the results greater than one-percent (1.0%),
then it must be removed in accordance with Rule 1403. The proposed rule language for
paragraph (h)(2)(C) is as follows:

(C) The analysis of composite samples of multi-layered material including,
but not limited to, stucco (base and scratch coat) and wall systems is
prohibited for the quantification of asbestos content. All separable
layers shall be analyzed and reported separately for asbestos content;

Staff proposes the addition to existing rule language in subparagraph (h)(2)(D) to provide
clarification that if any single sample that is analyzed and shown to be ACM, then the
subsequent samples need not be analyzed. Commonly referred to as “stop at the first positive,”
staff proposes to formalize this with rule language. The proposed rule language for paragraph
(h)(2)(D) is as follows:

(D) If any analysis is performed which shows a single sample greater than
one percent (1.0%) ACM, then an asbestos consultant may forego
analysis of subsequent samples and presume or assume subsequent
samples are greater than one percent (1.0%) ACM.

Subdivision (i) Training Requirements

Staff is proposing to clarify rule language with minor corrections. These revised training
requirements are shown in strikeout/underline rule language format.
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Paragraph (i)(1) — Proposed New Language

Staff proposes changing “supervisory personnel” to “Supervisors,” a defined term in
Subdivision (c) — Definitions, and the person who shall obtain and maintain AHERA
accreditation. In addition, staff proposes to use the acronym “AHERA” for Asbestos Hazard
Emergency Response Act. The proposed rule language for subparagraph (i)(1)(A) is as
follows:

(2A) On-site supervisery—persennel-Supervisors shall successfully complete the
Asbestos Abatement Contractor/Supervisor course pursuant to the Asbestes

Hazard—Emergeney—Response—Act{(AHERA}, and obtain and maintain

accreditation as an AHERA Asbestos Abatement Contractor/Supervisor.

Paragraph (i)(3) — Proposed New Langquage

Staff proposes changing “supervisory personnel” to “Supervisors,” a defined term in
Subdivision (c) — Definitions, and one of the persons who shall maintain proper training. Staff
proposes changing “on” the provisions of this rule to “in accordance with” the provisions of
this rule. In addition, staff proposes proper citation of the CFR in reference. The proposed
rule language for subparagraph (i)(1)(C) is as follows:

(3C) Supervisory—persennel-Supervisors and workers shall be trained en—in
accordance with the provisions of this rule as well as on the provisions of 40

CFR Parts 61.145, 61.146, 61.147 and 61.152 (Asbestos NESHAP
provisions) and Part-76340 CFR Part 763, Subpart E, and the means by
which to comply with these provisions.

Subdivision (j) Exemptions

Staff proposes to add two (2) new exemptions and revise eight (8) existing exemptions in the
proposed amended rule language to provide clarity of existing exemptions. These new and
revised exemptions are shown in strikeout/underline rule language format.

New exemptions in Proposed Amended Rule 1403

Paragraph (j)(1) - Proposed New Language

Staff proposes to add an exemption from paragraph (d)(1) in the event of an extreme
emergency that poses and immediate risk to injury or death, that the owner/operator may
address the emergency without notifying District in the event suspected ACM is damaged
and/or disturbed. Once the hazard has been addressed and the threat has been eliminated, then
the activity should stop and the site evaluated for the presence of ACM. The proposed
language in paragraph (j)(1) is as follows:
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(1) The requirements of paragraph (d)(1) shall not apply to a hazardous situation
that poses an immediate risk of injury or death. Once the immediate hazard
has been addressed, then activity must stop, and the site must be secured,
stabilized, and surveyed for the presence and condition of asbestos-
containing and asbestos-contaminated materials. If asbestos-containing
materials have been disturbed or damaged as a result of, or as part of the
response to, the hazardous situation, a Procedure 4 or 5 (Approved
Alternative) clean-up plan must be submitted by the end of the next business
day and approved prior to any asbestos clean-up. Written explanation of the
hazard and hazard response must be submitted to the District along with the
Procedure 4 or 5 clean-up plan.

Paragraph (j)(11) - Proposed New Language

Staff proposes to add an exemption from the electronic notification requirements under
subparagraph (d)(1)(B). Staff proposes new rule language that will not require electronic
notification by an owner-occupant of a residential single-unit dwelling, as defined in
subdivision (c), who personally conducts a demolition activity at that dwelling. Paper
notifications will be allowed for these projects. The proposed language in paragraph (d)(11) is
as follows:

(11) The District-approved electronic notification requirements of subparagraph
(d)(2)(B) shall not apply to an owner-occupant of a residential single-unit
dwelling, as defined in subdivision (c), who personally conducts a demolition
activity at that dwelling. Notification shall be submitted by paper only.

Revisions to exemptions in Proposed Amended Rule 1403

Paragraph (j)(1) — Proposed Revised Language

Staff proposes to change the paragraph number to (j)(2) as deemed appropriate and clarify that
the requirements of subparagraph (d)(1)(B) still apply to Procedures 4 and 5, even if less than
100 square feet of surface are of ACM are removed. Procedures 4 and 5 pertain to damaged
or disturbed ACM and there are not exemptions based upon square footage. Staffalso proposes
to capitalize “Planned Renovation” and “Nonscheduled Renovation Operations” since these
are considered titles. The proposed rule language in paragraph (d)(2) is as follows:

(32) The notification requirements of subparagraph (d)(1)(B) and the training
requirements of subdivision (i) shall not apply to renovation activities, other
than Procedures 4 and 5, or pPlanned rRenovation activities which involve
nNonscheduled ¥Renovation eOperations, in which less than 100 square feet
of surface area of ACM are removed or stripped.
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Paragraph (j)(2) — Proposed Revised Language

Staff proposes to change the paragraph number to (j)(3) as deemed appropriate and change the
rule language and capitalize “Planned Renovation” and ‘“Nonscheduled Renovation
Operations” since these are considered titles. The proposed rule language in paragraph (d)(3)
is as follows:

(23) The notification requirements of subparagraph (d)(1)(B) and the training
requirements of subdivision (i) shall not apply to pPlanned ¥Renovation
activities which involve aNonscheduled ¥Renovation eOperations, in which
the total quantity of ACM to be removed or stripped within each calendar
year of activity is less than 100 square feet of surface area.

Paragraph (j)(3) — Proposed Revised Lanquage

Staff proposes to change the paragraph number to (j)(4) as deemed appropriate and clarify that
the requirements of subclauses (d)(1)(A)(iii)(1V) through (IX) and subclause
() (@)(B)(ii)(XV), which pertain to survey information, are not required when suspected
material is treated as ACM and removed appropriately. Staff also proposes rule language
requiring an asbestos consultant to state in an asbestos survey report that the material is
presumed or assumed to be ACM. The proposed rule language paragraph (j)(4) is as follows:

(34) For asbestos survey reports where the material is presumed or assumed to be
ACM by the asbestos consultant, CGlauses—subclauses (d)(1)(A)(iii)(1V)
through (IX) and subelause-(d)(1)(B)(ii)(XV) shall not apply-te-the-ewner-or
operator—of —anyrenovation—or—demolition—activity, when the suspected
material is treated as ACM when being removed, stripped, collected, handled,
and disposed of in accordance with the provisions of this rule. The asbestos
consultant shall state in the asbestos survey that the material is presumed or
assumed to be ACM.

Paragraph (j)(4) — Proposed Revised Language

Staff proposes to change the paragraph number to (j)(5) as deemed appropriate and clarify that
the requirements of clauses (d)(1)(A)(iv), which pertain to licensing of the asbestos consultant,
are not required when less than 100 square feet of surface area of ACM are removed. Labor
Code, Section 6501.5 specifically refers to asbestos work that is greater than 100 square feet
so, for the purpose of simplification, staff has removed this reference to the Labor Code. The
proposed rule language in paragraph (j)(5) is as follows:

(45) The portion of clause (d)(1)(A)(iv)_or (v) which requires Cal/OSHA
certlflcatlon shall not apply to persons performlng work net-subject-to-the

Gede%eeuen@%@l% in WhICh less than 100 square feet of surface area of

ACM are removed or stripped.
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Paragraph (j)(6) — Proposed Revised Lanquage

Staff proposes to change the paragraph number to (j)(7) as deemed appropriate and clarify that
the requirements of clauses (d)(1)(A)(iv), which pertain to Cal/lOSHA registration, are not
required when less than 100 square feet of surface area of ACM are removed. Labor Code,
Section 6501.5 specifically refers to asbestos work that is greater than 100 square feet so, for
the purpose of simplification, staff has removed this reference to the Labor Code. The proposed
rule language in paragraph (j)(7) is as follows:

(67) Subclause (d)(1)(B)(ii)(XIl) and clause (d)(1)(H)(ii), requiring Cal/OSHA
registration, shall not apply to persons performing work net-subject-to-the

65045 in which less than 100 square feet of surface area of ACM is removed
or stripped.

Paragraph (j)(8) — Proposed Revised Lanquage

Staff proposes to change the paragraph number to (j)(9) as deemed appropriate and change the
word “phrase” to “item” which is the proper rule order citation. In addition, staff proposes to
add scraping to the prohibited methods of removal in order to qualify for this exemption. The
proposed rule language in paragraph (j)(9) is as follows:

(89) The handling requirements of phrasesitems (d)(1)(D)(@i)(1)(2),
@@)MD)[HH(B), and (d)(@)D)()(H(6), the training requirements of
paragraphs (i)(1) and (i)(2), the reporting of training certificate requirement
of subclause (d)(1)(B)(ii)(XVI), and the on-site proof of training requirement
of subparagraph (d)(1)(G) and subdivision (i) shall not apply to the exclusive
removal of asbestos-containing packings, gaskets, resilient floor covering
and asphalt roofing products which are not friable, have not become friable,
and have not been subjected to scraping, sanding, grinding, cutting, or
abrading.

Paragraph (j)(9) — Proposed Revised Language

Staff proposes to change the paragraph number to (j)(10) as deemed appropriate and clarify
who may qualify as an owner-occupant and use this exemption to avoid complying with the
provisions of Rule 1403. Staff proposes adding a reference to the definition of a residential
single-unit dwelling, and clarifying that the owner-operator must reside at the property and
solely and personally conduct the renovation. The proposed rule language in paragraph (j)(10)
is as follows:

(910) The provisions of this rule shall not apply to an owner-occupant, as defined
in_paragraph (c)(33), of a residential single-unit dwelling, as defined in
paragraph (c)(40), who resides at the property and solely and personally
conducts a renovation activity at that dwelling.
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Paragraph (j)(11) — Proposed Revised Language

Staff proposes to change the paragraph number to (j)(12) as deemed appropriate, and clarify
this exemption by adding a reference to the definition of a residential single-unit dwelling. The
proposed rule language is as follows:

(3012) The survey requirements of subparagraph (d)(1)(A) shall not apply to
renovation activities of residential single-unit dwellings, as defined in
paragraph (c)(40), in which less than 100 square feet of surface area of ACM
are removed or stripped.
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SUMMARY OF KEY ISSUES

Staff has conducted five (5) Working Group Meetings (WGM’s) to gather information from
stakeholders and present the position for amending Rule 1403 — Asbestos Emissions from
Demolition/Renovation Activities.

The first two meetings were organized to present basic information about the health effects
from asbestos exposure, common areas of exposure to ashestos, current rule requirements, and
some common issues that District compliance staff has encountered while enforcing Rule
1403. The goal was to work with stakeholders to find areas of agreement, smooth out some of
the areas of contention, and find common ground to move forward with the amendment
process.

During WGM’s #3 and #4, staff presented draft rule language to the stakeholders in order to
garner early feedback on the initial proposals and continue ongoing discussions. The plan to
release draft rule language facilitated a lot of feedback and some of the rule language has
undergone more than a few changes. Staff has summarized key issues and how the rule
language addresses, if possible, these subjects. Staff has also committed resources to develop
an enhanced frequently asked questions (FAQ) document. These FAQ’s will assist the
regulated community in addressing many compliance questions which were not spoken to with
any particular proposed rule revision.

Key issues concerning the enforcement of Rule 1403

The common issues encountered by District staff which have resulted in proposed amendments
to Rule 1403 are as follows:

o Incomplete on-site sampling of suspected ACM including, but not limited to,
inadequate number of samples

o Incomplete survey reports lacking basic information including, but not limited to,
sampling information, asbestos consultant information, and site diagrams

o Uncertainty with lab results including, but not limited to, improper analysis

(determination of less than 1.0% asbestos without proper test method), compositing
or combining materials for analysis leading to diluted results, and inadequate chain
of custody

o Improper use of Emergency Notifications to start projects without delay when Rule
1403 and the NESHAP require a 10 business day (14 calendar days) notification
period to allow for inspection scheduling

o Notifications lacking necessary information including, but not limited to, OSHA and
Department of Toxic Substance Control (DTSC) registration numbers, asbestos
consultant information, training certificates, site owners, and on-site personnel

o Inadequate recordkeeping and the lack of availability of on-site records
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With the proposed rule language, staff has addressed many of these concerns while removing
ambiguity that has led to a misunderstanding between District staff and the regulated
community. While there are other proposed changes in the rule language, this is simply a
summary of the key issues encountered by our compliance staff.

Incomplete on-site sampling of suspected ACM

Staff has proposed language in paragraph (h)(1) to address sampling requirements. Staff has
clarified the number of samples required for homogeneous material and set minimum
quantities based upon surface area of material. While the regulated community may contend
that the sampling protocol is too burdensome or impractical, District staff asserts that these
minimum standards are consistent with current EPA guidance and necessary to assure that
ACM is uncovered in efforts to further protect public health and safety.

Incomplete survey reports

Staff has proposed language in clauses (d)(1)(A)(i) through (v) which will close some of the
uncertainty with what information is required when inspecting, surveying, sampling, and
assessing the presence of asbestos within a facility. Staff provides clarification in the rule
language that a certified asbestos consultant must perform the survey, and spells out more
clearly what types of information shall be included with a survey report.

Uncertainty with lab results

Staff has proposed rule language in paragraph (h)(2) to address the test method that must be
utilized to quantify and determine accurately the asbestos content of a sample. If any sample
is analyzed at trace levels, or less than 1.0%, with PLM, then proposed rule language will
require 400-point counting, at the minimum, to verify the asbestos content. This language is
not a novel idea, but is supported by EPA documents and guidance. While the regulated
community may find the approach as onerous, this method is in-line with the NESHAP.
Additionally, nothing precludes the regulated community from performing other methods
proven to be as accurate, if not more so, then 400-point counting. There is, also, nothing to
prohibit the regulated community from assuming or presuming any material is asbestos
containing and avoid these testing procedures; which is addressed with an exemption in
paragraph (j)(4). Staff has proposed additional rule language in subparagraph (h)(2)(D) to
clarify that the regulated community may stop the analysis of subsequent bulk samples if the
first sample bares a positive result of asbestos greater than 1.0%.

Improper use of Emergency Notifications

Staff has proposed rule language in subclause (d)(1)(B)(iv)(V) which will require either that
the owner and the contractor sign the emergency declaration letter or the owner must have the
emergency letter notarized to verify the identity of the signer. Staff proposes this rule language
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because, at times, the emergency letter is being used to bypass the 10 working day waiting
period. Emergency letters have been submitted fraudulently and even signed by persons other
than the owner/operator of the facility. Additionally, staff proposes language that the letter
must contain a legal disclaimer stating that the person signing the documents is signifying that
the information contained within is true and correct.

Notifications lacking necessary information

Staff has proposed rule language with revisions in subclauses (d)(1)(B)(ii)(I) through (XVI)
and the addition of subclauses (d)(1)(B)(ii)(XVI1) through (XVIV) to clarify precisely the
information that shall be required with the Notification.

Inadequate recordkeeping and the lack of availability of on-site records

Staff has proposed rule language with revisions in clauses (d)(1)(H)(i) through (iv) and the
addition of clauses (d)(1)(H)(v) through (vii) to clarify precisely the information that shall be
required for on-site records.

Key issues from the regulated community

During the five (5) WGM’s with stakeholders, many concerns were raised about the proposed
amendments to Rule 1403. As mentioned previously, staff addressed many of the concerns
through the FAQ document; which includes answers to compliance questions that are not
addressed by the rule amendment. Many of the topics discussed were more about a
misunderstanding, rather than a mandate to revise the rule. Below is a list of the key issues
from the regulated community:

e The proposed amendments are going to require unnecessary sampling

e The NESHAP allows for composite analysis of wall systems; which Rule 1403 will
disallow

e Previous management and enforcement of Rule 1403 allowed for shorter notification
periods for essential public services (water, electricity, and gas)

e Whenever there is a change to the start date, end date, or the quantity of asbestos abated,
the system charges a fee; which seems excessive

e Emergency notifications are denied because staff doesn’t believe it is truly an
emergency

e The proposed amendments do not allow for AHERA trained building inspectors to
perform surveys at their place of employment; which is allowed by Cal/OSHA

e Previous surveys will become invalidated when the proposed rule language is adopted

e Requiring three (3) samples for very small areas is impractical

e The start date and end dates for a project are ambiguous and should be clarified
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With the proposed rule language, staff has addressed many of these concerns, and removed
ambiguity. Many more questions have been addressed and answered in the FAQ’s. While
there are other proposed changes in the rule language, the following is a summary of the key
issues brought up by the regulated community and addressed by staff.

The proposed amendments are going to require unnecessary sampling

Staff stands by the sampling protocol and the proposed rule language to require a minimum
number of samples based upon square footage. Rule 1403 was adopted in 1989 with the
inclusion of friable and non-friable materials as regulated ACM. As stated earlier in this report,
the American Society for Testing and Materials (ASTM) has published an ASTM standard,
ASTM E2356-14 “Standard Practice for Comprehensive Building Asbestos Surveys,” where
it recommends a minimum of three (3) samples to be obtained when sampling suspected ACM.
Sections 6.1.4, 6.4.6.2, 6.4.6.3, and 6.4.6.4 consider three (3) bulk samples as the minimum
standard for sampling of suspected ACM.

Previous management and enforcement of Rule 1403 allowed for shorter notification periods
for essential public services (water, electricity, and gas)

Rule 1403 subclause (d)(1)(B)(i)(1) requires that a notification shall be submitted to the District
no later than 10 working days (14 calendar days) before any demolition or renovation activities
other than emergency demolition, emergency renovation, planned renovations involving
individual Nonscheduled Renovation Operations begin. Current staff is unaware of any
practices by previous management, but both the NESHAP and Rule 1403 require this
notification period to have opportunity for enforcement officials to perform inspections as time
allows. We are unable to be less stringent than the NESHAP in establishing requirements for
renovation/demolition activities involving asbestos.

Staff has proposed new language to define an Emergency Renovation as “any renovation that
was not planned and results from an imminent threat to public health and safety, a sudden
unexpected event that results in unsafe conditions, or encountering previously unknown ACM
during demolition or excavation.” Staff will consider waiving the 10-day notification period
if the situation meets any of these three (3) conditions independently from one another. Staff,
also, considers any situation that may result in injury or death, and must be corrected ASAP,
as something that a facility does not need to pause for notification. After the immediate threat
is contained, the owner/operator shall secure, stabilize and survey the affected facility areas
and submit and obtain an approved Procedure 5 plan, prior to any asbestos clean-up. Proposed
Amended Rule 1403 language will be included to clarify that these steps (secure, stabilize, and
survey) are also required for disturbed suspect ACM resulting from a sudden unexpected event.

If disturbed or damaged Asbestos-Containing Material (ACM) is in the public right-of-way
and cannot be adequately secured and stabilized, this is considered an immediate threat to
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public health and safety, and the abatement contractor responsible for the clean-up should call
the Asbestos Hotline at (909) 396-2336 (during SCAQMD regular business hours [Tuesday
through Friday, 7 AM to 5:30 PM]) or 1-800-CUT-SMOG (after regular SCAQMD hours),
and request to speak to an asbestos supervisor to immediately review a Procedure 5
notification.

The NESHAP allows for composite analysis of wall systems, but Rule 1403 will prohibit

Staff stands by the understanding that Rule 1403 currently requires analysis of each individual
layer of a wall system and is attempting to clarify this position with the proposed rule language
to remove all ambiguity. Currently Rule 1403 clause (d)(1)(A)(i) states that “The survey shall
include the inspection, identification, and quantification of all friable, and Class | and Class
Il non-friable asbestos-containing material, and any physical sampling of materials.” By
utilizing composite analysis of any bulk sample, the result would not meet the intention of the
currently written rule. Combining materials for analysis, which is by definition a composited
analysis, would not identify and/or quantify all homogeneous friable and Class I and Class |1
non-friable ACM. We also note that at least one other jurisdiction, the Texas Department of
Health Services, does not allow for the analysis of composited samples for wall systems for
purposes of abatement in public buildings. Finally, in their Construction Standard for Asbestos,
OSHA explicitly does not allow for composite analysis of wall systems, citing the potential
risk of asbestos exposure to joint compound even though it is a relatively small portion of the
wall system.

When the invisible asbestos fibers are inhaled, they can remain in the lungs for a long time,
increasing the risk for severe health problems such as lung cancer, mesothelioma, and
asbestosis (Cannizzo, J.V. (2004). Asbestos: a legal primer for Air Force installation attorneys.
Air Force Law Review, 54, 39-64). Suspected ACM in construction materials such as
wallboard systems, had, at one time, affected nearly 1.3 million people in the construction
industry (United States Department of Labor. OSHA Fact Sheet. Asbestos. DEP FS-3507.
01/2014 and United States Department of Labor. Fact Sheet No. OSHA 92-06. Better
Protection against Asbestos in the Workplace). Death certificates of drywall construction
workers have been found to indicate mesothelioma and excess lung cancer deaths (Boelter,
Xia, & Dell, 2014, p. 860). Staff understands that the use of joint compound containing greater
than two percent (2%) asbestos was widespread in the industry, and that in many cases is used
in a way more approximating a skim coat than merely to cover taping joints and nail holes.
With today’s active construction industry, activities related to renovation and demolition are
expected to increase proportionally, and, as a consequence, exposure to asbestos from the
disturbance, or removal, of ACM is expected to rise in turn. Therefore, SCAQMD staff
recognizes and considers wallboard systems a significant potential asbestos source warranting
regulation under the provisions of Rule 1403.
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Whenever there is a change to the start date, end date, or the quantity of asbestos abated, the
system charges a fee; which seems excessive

Fee rules and policies are set through SCAQMD Rule 301 — Permitting and Associated Fees
and cannot be addressed by an amendment to Rule 1403. Staff recognizes this is a valid
concern and will work with the rule developers when Rule 301 is opened for amendments and
put forward the regulated communities concerns about the fees.

Emergency notifications are denied because staff doesn’t believe it is truly an emergency

Staff has proposed new language to define an Emergency Renovation as “any renovation that
was not planned and results from an imminent threat to public health and safety, a sudden
unexpected event that results in unsafe conditions, or encountering previously unknown ACM
during demolition or excavation.” Staff will consider waiving the 10-day notification period
if the situation meets any of these three (3) conditions independently from one another. Staff
believes this additional rule language will help alleviate some concerns where previous
emergencies did not meet the definition; which required a sudden and unexpected event to
occur along with imminent threat to public health and safety.

The proposed amendments do not allow for AHERA trained building inspectors to perform
surveys at their place of employment; which is allowed by Cal/OSHA

Staff has contacted Cal/OSHA and clarified that employees may perform inspections, surveys,
and obtain samples if they possess a current and valid certificate from a Cal/OSHA approved
AHERA building inspector training course. Staff has proposed new rule language in clause
(d)(1)(A)(v) to correct this omission.

Previous surveys will become invalidated when the proposed rule language is adopted

Previous surveys will not become invalidated if the governing adopts the proposed rule
language. However, previous survey reports that show sample results which are less than 1.0%
must have been point counted and the minimum number of three (3) samples must have been
analyzed to be validated as a proper survey under the current rule language.

Requiring three (3) samples for very small areas is impractical

Staff is proposing new rule language for small areas of Class | & Class Il non-friable materials.
Staff has proposed new rule language in subparagraph (h)(1)(A) that only one (1) sample will
be required for each homogeneous area that is less than 16 square feet of Class | or Class Il
non-friable suspected ACM.

The start date and end dates for a project are ambiguous and should be clarified

Staff has proposed new rule language to address this ambiguity. The start date and end dates
will have clear descriptions within Subdivision (c) — definitions.
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RULE 1403 — ASBESTOS EMISSIONS FROM RENOVATION/DEMOLITION ACTIVITIES

CHAPTER 4: IMPACT ASSESSMENT OF PROPOSED AMENDED RULE 1403

e EMISSION IMPACT ASSESSMENT

e COST ANALYSIS

e INCREMENTAL COST EFFECTIVENESS

e CALIFORNIA ENVIRONMENTAL QUALITY ACT

e SOCIOECONOMIC ASSESSMENT

e COMPARATIVE ANALYSIS

e DRAFT CONCLUSIONS AND RECOMMEDATIONS
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EMISSION IMPACT ASSESSMENT

Staff does not anticipate any real quantifiable emission reductions or increases, since the
proposed amendment seeks to align Rule 1403 with the NESHAP, other California
APCDs/AQMDs, and District prior practices, will not lead to major changes in operations, and
thus will be administrative in nature.

COST ANALYSIS

The proposed amendment to Rule 1403 is not expected to have a net cost impact, since industry
will be able to continue business as usual and operate in a similar manner to the current rule.
Staff determined that any additional cost to surveys and/or increased sampling may be offset
by deciding more frequently to presume or assume the presence of asbestos and not accruing
the laboratory expense of analysis. Additionally, staff has proposed language to clarify that
lab analyses may cease after the first positive result which indicates a sample is ACM.
Therefore, the cost burden is not substantial and the associated costs are expected to be
minimal.

INCREMENTAL COST-EFFECTIVENESS

Proposed Amended Rule 1403 will not result in emission reductions and therefore no
incremental cost analysis is required under Health and Safety Code § 40920.6.

CALIFORNIA ENVIRONMENTAL QUALITY ACT

Staff has reviewed the proposed project pursuant to California Environmental Quality Act
(CEQA) Guidelines 815002(k)(1) and has concluded that the proposed project is
administrative in nature because it merely involves clarifying rule language to reflect existing
practice, which does not create any new adverse impacts to the environment. Therefore, it can
be seen with certainty that there is no possibility that the proposed project may have a
significant effect on the environment and, therefore, is exempt from CEQA pursuant to CEQA
Guidelines §15061(b)(3). Upon approval of the proposed project, a notice of exemption will
be prepared pursuant to CEQA Guidelines 815062 and sent for posting to the county clerks in
the four counties within the jurisdiction of the SCAQMD.

SOCIOECONOMIC ASSESSMENT
No socioeconomic impact assessment was performed for the proposed amendments, because

the proposed amendments are administrative in nature and will not significantly affect air
quality or emissions limitations.
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COMPARATIVE ANALYSIS

No comparative analysis is necessary. Health and Safety Code § 40727.2 states that a
comparative analysis is not required if the proposed amended rule “....does not impose a new
emission limit or standard.”

DRAFT CONCLUSIONS AND RECOMMENDATIONS

Staff recommends Rule 1403 — Asbestos Emissions from Renovation/Demolition Activities
be amended as proposed.
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RULE 1403 — ASBESTOS EMISSIONS FROM RENOVATION/DEMOLITION ACTIVITIES

CHAPTER 5: PUBLIC COMMENTS
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PUBLIC COMMENTS AND RESPONSES

Public comments and staff responses will be addressed following the Public Workshop.

Proposed Amended Rule 1401 5-1 October 31, 2018



RULE 1403 — ASBESTOS EMISSIONS FROM RENOVATION/DEMOLITION ACTIVITIES

APPENDIX - REFERENCES

e Appendix J TO § 1910.1001 - Polarized Light Microscopy of Asbestos

e Asbestos NESHAP - 40 CFR Subpart M

e Asbestos-Containing Materials in Schools (AHERA) - 40 CFR Part 763, Subpart E

e Attachment H from the 1989 Rule 1403 Staff Report: Referencing 40 CFR section
768.107 for sampling protocol

e EPA Test Method EPA/600/R-93/116: Method for the Determination of Asbestos in
Bulk Building Materials

e Federal Register Document 95-30797: Asbestos NESHAP Clarification Regarding
Analysis of Multi-Layered Systems

e Interim Method of the Determination of Asbestos in Bulk Insulation Samples - 40 CFR
Appendix E to Subpart E of Part 763

e OSHA Standards Interpretation 1926.1101: Potential for Legal/Compliance Problems
with OSHA’s Asbestos Standards dated November 5, 1996

e Texas Department of State Health Services: Analysis of Joint Compound for Asbestos
Content

e US-EPA Applicability Determination Index Control No. C-112: Point Counting dated
May 8, 1991

e US-EPA: Report No. 15-P-0168: EPA Should Update Guidance to Address the Release
of Potentially Harmful Quantities of Asbestos That Can Occur Under EPA’s Asbestos
Demolition Standard
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telephone directory for listings of local chap-
ters.

APPENDIX J TO §1910.1001—POLARIZED
LIGHT MICROSCOPY OF ASBESTOS—
NON-MANDATORY

Method number: 1D-191
Matrix: Bulk

Collection Procedure

Collect approximately 1 to 2 grams of each
type of material and place into separate 20
mL scintillation vials.

Analytical Procedure

A portion of each separate phase is ana-
lyzed by gross examination, phase-polar ex-
amination, and central stop dispersion mi-
croscopy.

Commercial manufacturers and products
mentioned in this method are for descriptive
use only and do not constitute endorsements
by USDOL-OSHA. Similar products from
other sources may be substituted.

1. Introduction

This method describes the collection and
analysis of asbestos bulk materials by light
microscopy techniques including phase-
polar illumination and central-stop disper-
sion microscopy. Some terms unique to as-
bestos analysis are defined below:

Amphibole: A family of minerals whose
crystals are formed by long, thin units which
have two thin ribbons of double chain sili-
cate with a brucite ribbon in between. The
shape of each unit is similar to an *“‘I beam”’.
Minerals important in asbestos analysis in-
clude cummingtonite-grunerite, crocidolite,
tremolite-actinolite and anthophyllite.

Asbestos: A term for naturally occurring fi-
brous minerals. Asbestos includes chrysotile,
cummingtonite-grunerite asbestos (amosite),
anthophyllite asbestos, tremolite asbestos,
crocidolite, actinolite asbestos and any of
these minerals which have been chemically
treated or altered. The precise chemical for-
mulation of each species varies with the lo-
cation from which it was mined. Nominal
compositions are listed:

Chrysotile Mgz Siz Os(OH)4
Crocidolite (Riebeckite asbestos)....Na, Fes2*
Fey3+ Sig Ozz(OH)z

Cummingtonite-Grunerite asbestos
(Amosite) (Mg, Fe)7 Sig O22(0OH)>
Tremolite-Actinolite asbestos Caz(Mg,Fe)s
Sig 022(OH)2
(Mg,Fe)7 Sig
OZZ(OH)z

Asbestos Fiber: A fiber of asbestos meeting
the criteria for a fiber. (See section 3.5.)

Aspect Ratio: The ratio of the length of a
fiber to its diameter usually defined as
“length : width”’, e.g. 3:1.

Anthophyllite asbestos
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Brucite: A sheet mineral with the composi-
tion Mg(OH)a.

Central Stop Dispersion Staining (microscope):
This is a dark field microscope technique
that images particles using only light re-
fracted by the particle, excluding light that
travels through the particle unrefracted.
This is usually accomplished with a McCrone
objective or other arrangement which places
a circular stop with apparent aperture equal
to the objective aperture in the back focal
plane of the microscope.

Cleavage Fragments: Mineral particles
formed by the comminution of minerals, es-
pecially those characterized by relatively
parallel sides and moderate aspect ratio.

Differential Counting: The term applied to
the practice of excluding certain kinds of fi-
bers from a phase contrast asbestos count
because they are not asbestos.

Fiber: A particle longer than or equal to 5
p m with a length to width ratio greater
than or equal to 3:1. This may include cleav-
age fragments. (see section 3.5 of this appen-
dix).

Phase Contrast: Contrast obtained in the
microscope by causing light scattered by
small particles to destructively interfere
with unscattered light, thereby enhancing
the visibility of very small particles and par-
ticles with very low intrinsic contrast.

Phase Contrast Microscope: A microscope
configured with a phase mask pair to create
phase contrast. The technique which uses
this is called Phase Contrast Microscopy
(PCM).

Phase-Polar Analysis: This is the use of po-
larized light in a phase contrast microscope.
It is used to see the same size fibers that are
visible in air filter analysis. Although fibers
finer than 1 p m are visible, analysis of these
is inferred from analysis of larger bundles
that are usually present.

Phase-Polar Microscope: The phase-polar
microscope is a phase contrast microscope
which has an analyzer, a polarizer, a first
order red plate and a rotating phase con-
denser all in place so that the polarized light
image is enhanced by phase contrast.

Sealing Encapsulant: This is a product
which can be applied, preferably by spraying,
onto an asbestos surface which will seal the
surface so that fibers cannot be released.

Serpentine: A mineral family consisting of
minerals with the general composition
Mgs(Si20s5(OH)s having the magnesium in
brucite layer over a silicate layer. Minerals
important in asbestos analysis included in
this family are chrysotile, lizardite,
antigorite.

1.1. History

Light microscopy has been used for well
over 100 years for the determination of min-
eral species. This analysis is carried out
using specialized polarizing microscopes as
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well as bright field microscopes. The identi-
fication of minerals is an on-going process
with many new minerals described each
year. The first recorded use of asbestos was
in Finland about 2500 B.C. where the mate-
rial was used in the mud wattle for the wood-
en huts the people lived in as well as
strengthening for pottery. Adverse health as-
pects of the mineral were noted nearly 2000
years ago when Pliny the Younger wrote
about the poor health of slaves in the asbes-
tos mines. Although known to be injurious
for centuries, the first modern references to
its toxicity were by the British Labor
Inspectorate when it banned asbestos dust
from the workplace in 1898. Asbestosis cases
were described in the literature after the
turn of the century. Cancer was first sus-
pected in the mid 1930’s and a causal link to
mesothelioma was made in 1965. Because of
the public concern for worker and public
safety with the use of this material, several
different types of analysis were applied to
the determination of asbestos content. Light
microscopy requires a great deal of experi-
ence and craft. Attempts were made to apply
less subjective methods to the analysis. X-
ray diffraction was partially successful in
determining the mineral types but was un-
able to separate out the fibrous portions
from the non-fibrous portions. Also, the min-
imum detection limit for asbestos analysis
by X-ray diffraction (XRD) is about 1%. Dif-
ferential Thermal Analysis (DTA) was no
more successful. These provide useful cor-
roborating information when the presence of
asbestos has been shown by microscopy;
however, neither can determine the dif-
ference between fibrous and non-fibrous min-
erals when both habits are present. The same
is true of Infrared Absorption (IR).

When electron microscopy was applied to
asbestos analysis, hundreds of fibers were
discovered present too small to be visible in
any light microscope. There are two dif-
ferent types of electron microscope used for
asbestos analysis: Scanning Electron Micro-
scope (SEM) and Transmission Electron Mi-
croscope (TEM). Scanning Electron Micros-
copy is useful in identifying minerals. The
SEM can provide two of the three pieces of
information required to identify fibers by
electron microscopy: morphology and chem-
istry. The third is structure as determined
by Selected Area Electron Diffraction—
SAED which is performed in the TEM. Al-
though the resolution of the SEM is suffi-
cient for very fine fibers to be seen, accuracy
of chemical analysis that can be performed
on the fibers varies with fiber diameter in fi-
bers of less than 0.2 p m diameter. The TEM
is a powerful tool to identify fibers too small
to be resolved by light microscopy and
should be used in conjunction with this
method when necessary. The TEM can pro-
vide all three pieces of information required
for fiber identification. Most fibers thicker
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than 1 p m can adequately be defined in the
light microscope. The light microscope re-
mains as the best instrument for the deter-
mination of mineral type. This is because
the minerals under investigation were first
described analytically with the light micro-
scope. It is inexpensive and gives positive
identification for most samples analyzed.
Further, when optical techniques are inad-
equate, there is ample indication that alter-
native techniques should be used for com-
plete identification of the sample.

1.2. Principle

Minerals consist of atoms that may be ar-
ranged in random order or in a regular ar-
rangement. Amorphous materials have
atoms in random order while crystalline ma-
terials have long range order. Many mate-
rials are transparent to light, at least for
small particles or for thin sections. The
properties of these materials can be inves-
tigated by the effect that the material has
on light passing through it. The six asbestos
minerals are all crystalline with particular
properties that have been identified and cat-
aloged. These six minerals are anisotropic.
They have a regular array of atoms, but the
arrangement is not the same in all direc-
tions. Each major direction of the crystal
presents a different regularity. Light pho-
tons travelling in each of these main direc-
tions will encounter different electrical
neighborhoods, affecting the path and time
of travel. The techniques outlined in this
method use the fact that light traveling
through fibers or crystals in different direc-
tions will behave differently, but predict-
ably. The behavior of the light as it travels
through a crystal can be measured and com-
pared with known or determined values to
identify the mineral species. Usually, Polar-
ized Light Microscopy (PLM) is performed
with strain-free objectives on a bright-field
microscope platform. This would limit the
resolution of the microscope to about 0.4 um.
Because OSHA requires the counting and
identification of fibers visible in phase con-
trast, the phase contrast platform is used to
visualize the fibers with the polarizing ele-
ments added into the light path. Polarized
light methods cannot identify fibers finer
than about 1 pm in diameter even though
they are visible. The finest fibers are usually
identified by inference from the presence of
larger, identifiable fiber bundles. When fibers
are present, but not identifiable by light mi-
croscopy, use either SEM or TEM to deter-
mine the fiber identity.

1.3. Advantages and Disadvantages

The advantages of light microcopy are:

(a) Basic identification of the materials
was first performed by light microscopy and
gross analysis. This provides a large base of
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published information against which to
check analysis and analytical technique.

(b) The analysis is specific to fibers. The
minerals present can exist in asbestiform, fi-
brous, prismatic, or massive varieties all at
the same time. Therefore, bulk methods of
analysis such as X-ray diffraction, IR anal-
ysis, DTA, etc. are inappropriate where the
material is not known to be fibrous.

(c) The analysis is quick, requires little
preparation time, and can be performed on-
site if a suitably equipped microscope is
available.

The disadvantages are:

(a) Even using phase-polar illumination,
not all the fibers present may be seen. This
is a problem for very low asbestos concentra-
tions where agglomerations or large bundles
of fibers may not be present to allow identi-
fication by inference.

(b) The method requires a great degree of
sophistication on the part of the
microscopist. An analyst is only as useful as
his mental catalog of images. Therefore, a
microscopist’s accuracy is enhanced by expe-
rience. The mineralogical training of the an-
alyst is very important. It is the basis on
which subjective decisions are made.

(c) The method uses only a tiny amount of
material for analysis. This may lead to sam-
pling bias and false results (high or low).
This is especially true if the sample is se-
verely inhomogeneous.

(d) Fibers may be bound in a matrix and
not distinguishable as fibers so identifica-
tion cannot be made.

1.4. Method Performance

1.4.1. This method can be used for deter-
mination of asbestos content from 0 to 100%
asbestos. The detection limit has not been
adequately determined, although for selected
samples, the limit is very low, depending on
the number of particles examined. For most-
ly homogeneous, finely divided samples, with
no difficult fibrous interferences, the detec-
tion limit is below 1%. For inhomogeneous
samples (most samples), the detection limit
remains undefined. NIST has conducted pro-
ficiency testing of laboratories on a national
scale. Although each round is reported sta-
tistically with an average, control limits,
etc., the results indicate a difficulty in es-
tablishing precision especially in the low
concentration range. It is suspected that
there is significant bias in the low range es-
pecially near 1%. EPA tried to remedy this
by requiring a mandatory point counting
scheme for samples less than 10%. The point
counting procedure is tedious, and may in-
troduce significant biases of its own. It has
not been incorporated into this method.

1.4.2. The precision and accuracy of the
quantitation tests performed in this method
are unknown. Concentrations are easier to
determine in commercial products where as-
bestos was deliberately added because the
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amount is usually more than a few percent.
An analyst’s results can be ‘‘calibrated”
against the known amounts added by the
manufacturer. For geological samples, the
degree of homogeneity affects the precision.

1.4.3. The performance of the method is an-
alyst dependent. The analyst must choose
carefully and not necessarily randomly the
portions for analysis to assure that detection
of asbestos occurs when it is present. For
this reason, the analyst must have adequate
training in sample preparation, and experi-
ence in the location and identification of as-
bestos in samples. This is usually accom-
plished through substantial on-the-job train-

ing as well as formal education in min-
eralogy and microscopy.
1.5. Interferences
Any material which is long, thin, and

small enough to be viewed under the micro-
scope can be considered an interference for
asbestos. There are literally hundreds of
interferences in workplaces. The techniques
described in this method are normally suffi-
cient to eliminate the interferences. An ana-
lyst’s success in eliminating the inter-
ferences depends on proper training.

Asbestos minerals belong to two mineral
families: the serpentines and the amphiboles.
In the serpentine family, the only common
fibrous mineral is chrysotile. Occasionally,
the mineral antigorite occurs in a fibril
habit with morphology similar to the
amphiboles. The amphibole minerals consist
of a score of different minerals of which only
five are regulated by federal standard:
amosite, crocidolite, anthophyllite asbestos,
tremolite asbestos and actinolite asbestos.
These are the only amphibole minerals that
have been commercially exploited for their
fibrous properties; however, the rest can and
do occur occasionally in asbestiform habit.

In addition to the related mineral inter-
ferences, other minerals common in building
material may present a problem for some
microscopists: gypsum, anhydrite, brucite,
quartz fibers, talc fibers or ribbons, wollas-
tonite, perlite, attapulgite, etc. Other fi-
brous materials commonly present in work-
places are: fiberglass, mineral wool, ceramic
wool, refractory ceramic fibers, kevlar,
nomex, synthetic fibers, graphite or carbon
fibers, cellulose (paper or wood) fibers, metal
fibers, etc.

Matrix embedding material can sometimes
be a negative interference. The analyst may
not be able to easily extract the fibers from
the matrix in order to use the method.
Where possible, remove the matrix before
the analysis, taking careful note of the loss
of weight. Some common matrix materials
are: vinyl, rubber, tar, paint, plant fiber, ce-
ment, and epoxy. A further negative inter-
ference is that the asbestos fibers themselves
may be either too small to be seen in Phase
contrast Microscopy (PCM) or of a very low
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fibrous quality, having the appearance of
plant fibers. The analyst’s ability to deal
with these materials increases with experi-
ence.

1.6. Uses and Occupational Exposure

Asbestos is ubiquitous in the environment.
More than 40% of the land area of the United
States is composed of minerals which may
contain asbestos. Fortunately, the actual
formation of great amounts of asbestos is
relatively rare. Nonetheless, there are loca-
tions in which environmental exposure can
be severe such as in the Serpentine Hills of
California.

There are thousands of uses for asbestos in
industry and the home. Asbestos abatement
workers are the most current segment of the
population to have occupational exposure to
great amounts of asbestos. If the material is
undisturbed, there is no exposure. Exposure
occurs when the asbestos-containing mate-
rial is abraded or otherwise disturbed during
maintenance operations or some other activ-
ity. Approximately 95% of the asbestos in
place in the United States is chrysotile.

Amosite and crocidolite make up nearly
all the difference. Tremolite and
anthophyllite make up a very small percent-
age. Tremolite is found in extremely small
amounts in certain chrysotile deposits. Ac-
tinolite exposure is probably greatest from
environmental sources, but has been identi-
fied in vermiculite containing, sprayed-on
insulating materials which may have been
certified as asbestos-free.

1.7. Physical and Chemical Properties

The nominal chemical compositions for
the asbestos minerals were given in Section
1. Compared to cleavage fragments of the
same minerals, asbestiform fibers possess a
high tensile strength along the fiber axis.
They are chemically inert, non- combustible,
and heat resistant. Except for chrysotile,
they are insoluble in Hydrochloric acid
(HCI). Chrysotile is slightly soluble in HCI.
Asbestos has high electrical resistance and
good sound absorbing characteristics. It can
be woven into cables, fabrics or other tex-
tiles, or matted into papers, felts, and mats.

1.8. Toxicology (This Section is for Informa-
tion Only and Should Not Be Taken as
OSHA Policy)

Possible physiologic results of respiratory
exposure to asbestos are mesothelioma of the
pleura or peritoneum, interstitial fibrosis,
asbestosis, pneumoconiosis, or respiratory
cancer. The possible consequences of asbes-
tos exposure are detailed in the NIOSH Cri-
teria Document or in the OSHA Asbestos
Standards 29 CFR 1910.1001 and 29 CFR
1926.1101 and 29 CFR 1915.1001.
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2. Sampling Procedure

2.1. Equipment for Sampling

(a) Tube or cork borer sampling device

(b) Knife

(c) 20 mL scintillation vial or similar vial
(d) Sealing encapsulant

2.2. Safety Precautions

Asbestos is a known carcinogen. Take care
when sampling. While in an asbestos-con-
taining atmosphere, a properly selected and
fit-tested respirator should be worn. Take
samples in a manner to cause the least
amount of dust. Follow these general guide-
lines:

(a) Do not make unnecessary dust.

(b) Take only a small amount (1 to 2 g).

(c) Tightly close the sample container.

(d) Use encapsulant to seal the spot where
the sample was taken, if necessary.

2.3. Sampling Procedure

Samples of any suspect material should be
taken from an inconspicuous place. Where
the material is to remain, seal the sampling
wound with an encapsulant to eliminate the
potential for exposure from the sample site.
Microscopy requires only a few milligrams of
material. The amount that will fill a 20 mL
scintillation vial is more than adequate. Be
sure to collect samples from all layers and
phases of material. If possible, make sepa-
rate samples of each different phase of the
material. This will aid in determining the
actual hazard. DO NOT USE ENVELOPES,
PLASTIC OR PAPER BAGS OF ANY KIND TO
COLLECT SAMPLES. The use of plastic bags
presents a contamination hazard to labora-
tory personnel and to other samples. When
these containers are opened, a bellows effect
blows fibers out of the container onto every-
thing, including the person opening the con-
tainer.

If a cork-borer type sampler is available,
push the tube through the material all the
way, so that all layers of material are sam-
pled. Some samplers are intended to be dis-
posable. These should be capped and sent to
the laboratory. If a non-disposable cork
borer is used, empty the contents into a scin-
tillation vial and send to the laboratory.
Vigorously and completely clean the cork
borer between samples.

2.4 Shipment

Samples packed in glass vials must not
touch or they might break in shipment.

(a) Seal the samples with a sample seal
over the end to guard against tampering and
to identify the sample.

(b) Package the bulk samples in separate
packages from the air samples. They may
cross-contaminate each other and will inval-
idate the results of the air samples.
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(c) Include identifying paperwork with the
samples, but not in contact with the sus-
pected asbestos.

(d) To maintain sample accountability,
ship the samples by certified mail, overnight
express, or hand carry them to the labora-
tory.

3. Analysis

The analysis of asbestos samples can be di-
vided into two major parts: sample prepara-
tion and microscopy. Because of the different
asbestos uses that may be encountered by
the analyst, each sample may need different
preparation steps. The choices are outlined
below. There are several different tests that
are performed to identify the asbestos spe-
cies and determine the percentage. They will
be explained below.

3.1. Safety

(a) Do not create unnecessary dust. Handle
the samples in HEPA-filter equipped hoods.
If samples are received in bags, envelopes or
other inappropriate container, open them
only in a hood having a face velocity at or
greater than 100 fpm. Transfer a small
amount to a scintillation vial and only han-
dle the smaller amount.

(b) Open samples in a hood, never in the
open lab area.

(c) Index of refraction oils can be toxic.
Take care not to get this material on the
skin. Wash immediately with soap and water
if this happens.

(d) Samples that have been heated in the
muffle furnace or the drying oven may be
hot. Handle them with tongs until they are
cool enough to handle.

(e) Some of the solvents used, such as THF
(tetrahydrofuran), are toxic and should only
be handled in an appropriate fume hood and
according to instructions given in the Mate-
rial Safety Data Sheet (MSDS).

3.2. Equipment

(a) Phase contrast microscope with 10x, 16x
and 40x objectives, 10x wide-field eyepieces,
G-22 Walton-Beckett graticule, Whipple
disk, polarizer, analyzer and first order red
or gypsum plate, 100 Watt illuminator, rotat-
ing position condenser with oversize phase
rings, central stop dispersion objective,
Kohler illumination and a rotating mechan-
ical stage.

(b) Stereo microscope with reflected light
illumination, transmitted light illumina-
tion, polarizer, analyzer and first order red
or gypsum plate, and rotating stage.

(c) Negative pressure hood for the stereo
microscope

(d) Muffle furnace capable of 600 °C

(e) Drying oven capable of 50—150 °C

(f) Aluminum specimen pans

(9) Tongs for handling samples in the fur-
nace
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(h) High dispersion index of refraction oils
(Special for dispersion staining.)

n = 1.550

n = 1.585

n = 1.590

n = 1.605

n = 1.620

n = 1.670

n = 1.680

n = 1.690

(i) A set of index of refraction oils from
about n=1.350 to n=2.000 in n=0.005 incre-

ments. (Standard for Becke line analysis.)

(J) Glass slides with painted or frosted ends
1x3 inches 1mm thick, precleaned.

(k) Cover Slips 22x22 mm, #1%>

() Paper clips or dissection needles

(m) Hand grinder

(n) Scalpel with both #10 and #11 blades

(0) 0.1 molar HCI

(p) Decalcifying solution (Baxter Scientific
Products) Ethylenediaminetetraacetic Acid,

TetrasodiUum .....c.oiuieiiiiiiie e 0.7 g/l
Sodium Potassium Tartrate .8.0 mg/liter
Hydrochloric Acid ..99.2 g/liter
Sodium Tartrate... ..0.14 g/liter

(g) Tetrahydrofuran (THF)

(r) Hotplate capable of 60 °C
(s) Balance

(t) Hacksaw blade

(u) Ruby mortar and pestle

3.3. Sample Pre-Preparation

Sample preparation begins with pre-prepa-
ration which may include chemical reduc-
tion of the matrix, heating the sample to
dryness or heating in the muffle furnace. The
end result is a sample which has been re-
duced to a powder that is sufficiently fine to
fit under the cover slip. Analyze different
phases of samples separately, e.g., tile and
the tile mastic should be analyzed separately
as the mastic may contain asbestos while
the tile may not.

(a) Wet samples

Samples with a high water content will not
give the proper dispersion colors and must be
dried prior to sample mounting. Remove the
lid of the scintillation vial, place the bottle
in the drying oven and heat at 100 °C to dry-
ness (usually about 2 h). Samples which are
not submitted to the lab in glass must be re-
moved and placed in glass vials or aluminum
weighing pans before placing them in the
drying oven.

(b) Samples With Organic Interference—Muffle
Furnace

These may include samples with tar as a
matrix, vinyl asbestos tile, or any other or-
ganic that can be reduced by heating. Re-
move the sample from the vial and weigh in
a balance to determine the weight of the sub-
mitted portion. Place the sample in a muffle
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furnace at 500 °C for 1 to 2 h or until all obvi-
ous organic material has been removed. Re-
trieve, cool and weigh again to determine
the weight loss on ignition. This is necessary
to determine the asbestos content of the sub-
mitted sample, because the analyst will be
looking at a reduced sample.

NoOTE: Heating above 600 °C will cause the
sample to undergo a structural change
which, given sufficient time, will convert the
chrysotile to forsterite. Heating even at
lower temperatures for 1 to 2 h may have a
measurable effect on the optical properties
of the minerals. If the analyst is unsure of
what to expect, a sample of standard asbes-
tos should be heated to the same tempera-
ture for the same length of time so that it
can be examined for the proper interpreta-
tion.

(c) Samples With Organic Interference—THF

Vinyl asbestos tile is the most common
material treated with this solvent, although,
substances containing tar will sometimes
yield to this treatment. Select a portion of
the material and then grind it up if possible.
Weigh the sample and place it in a test tube.
Add sufficient THF to dissolve the organic
matrix. This is usually about 4 to 5 mL. Re-
member, THF is highly flammable. Filter the
remaining material through a tared silver
membrane, dry and weigh to determine how
much is left after the solvent extraction.
Further process the sample to remove car-
bonate or mount directly.

(d) Samples With Carbonate Interference

Carbonate material is often found on fibers
and sometimes must be removed in order to
perform dispersion microscopy. Weigh out a
portion of the material and place it in a test
tube. Add a sufficient amount of 0.1 M HCI or
decalcifying solution in the tube to react all
the carbonate as evidenced by gas formation;
i.e., when the gas bubbles stop, add a little
more solution. If no more gas forms, the re-
action is complete. Filter the material out
through a tared silver membrane, dry and
weigh to determine the weight lost.

3.4. Sample Preparation

Samples must be prepared so that accurate
determination can be made of the asbestos
type and amount present. The following
steps are carried out in the low-flow hood (a
low-flow hood has less than 50 fpm flow):

(1) If the sample has large lumps, is hard,
or cannot be made to lie under a cover slip,
the grain size must be reduced. Place a small
amount between two slides and grind the
material between them or grind a small
amount in a clean mortar and pestle. The
choice of whether to use an alumina, ruby,
or diamond mortar depends on the hardness
of the material. Impact damage can alter the
asbestos mineral if too much mechanical
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shock occurs. (Freezer mills can completely
destroy the observable crystallinity of asbes-
tos and should not be used). For some sam-
ples, a portion of material can be shaved off
with a scalpel, ground off with a hand grind-
er or hack saw blade.

The preparation tools should either be dis-
posable or cleaned thoroughly. Use vigorous
scrubbing to loosen the fibers during the
washing. Rinse the implements with copious
amounts of water and air-dry in a dust-free
environment.

(2) If the sample is powder or has been re-
duced as in (1) above, it is ready to mount.
Place a glass slide on a piece of optical tis-
sue and write the identification on the paint-
ed or frosted end. Place two drops of index of
refraction medium n=1.550 on the slide. (The
medium n=1.550 is chosen because it is the
matching index for chrysotile. Dip the end of
a clean paper-clip or dissecting needle into
the droplet of refraction medium on the slide
to moisten it. Then dip the probe into the
powder sample. Transfer what sticks on the
probe to the slide. The material on the end of
the probe should have a diameter of about 3
mm for a good mount. If the material is very
fine, less sample may be appropriate. For
non-powder samples such as fiber mats, for-
ceps should be used to transfer a small
amount of material to the slide. Stir the ma-
terial in the medium on the slide, spreading
it out and making the preparation as uni-
form as possible. Place a cover-slip on the
preparation by gently lowering onto the
slide and allowing it to fall ““trapdoor’ fash-
ion on the preparation to push out any bub-
bles. Press gently on the cover slip to even
out the distribution of particulate on the
slide. If there is insufficient mounting oil on
the slide, one or two drops may be placed
near the edge of the coverslip on the slide.
Capillary action will draw the necessary
amount of liquid into the preparation. Re-
move excess oil with the point of a labora-
tory wiper.

Treat at least two different areas of each
phase in this fashion. Choose representative
areas of the sample. It may be useful to se-
lect particular areas or fibers for analysis.
This is useful to identify asbestos in severely
inhomogeneous samples.

When it is determined that amphiboles
may be present, repeat the above process
using the appropriate high-dispersion oils
until an identification is made or all six as-
bestos minerals have been ruled out. Note
that percent determination must be done in
the index medium 1.550 because amphiboles
tend to disappear in their matching medi-
ums.

3.5. Analytical Procedure

NoOTE: This method presumes some knowl-
edge of mineralogy and optical petrography.
The analysis consists of three parts: The
determination of whether there is asbestos
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present, what type is present and the deter-
mination of how much is present. The gen-
eral flow of the analysis is:

(1) Gross examination.

(2) Examination under polarized light on
the stereo microscope.

(3) Examination by phase-polar illumina-
tion on the compound phase microscope.

(4) Determination of species by dispersion
stain. Examination by Becke line analysis
may also be used; however, this is usually
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more cumbersome for asbestos determina-
tion.

(5) Difficult samples may need to be ana-
lyzed by SEM or TEM, or the results from
those techniques combined with light mi-
croscopy for a definitive identification. Iden-
tification of a particle as asbestos requires
that it be asbestiform. Description of par-
ticles should follow the suggestion of Camp-
bell. (Figure 1)
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Figure 1. Particle definitions showing mineral growth habits.

From the U.S. Bureau of Mines

For the purpose of regulation, the mineral
must be one of the six minerals covered and
must be in the asbestos growth habit. Large
specimen samples of asbestos generally have
the gross appearance of wood. Fibers are eas-
ily parted from it. Asbestos fibers are very
long compared with their widths. The fibers

66

have a very high tensile strength as dem-
onstrated by bending without breaking. As-
bestos fibers exist in bundles that are easily
parted, show longitudinal fine structure and
may be tufted at the ends showing ‘“‘bundle
of sticks” morphology. In the microscope
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some of these properties may not be observ-
able. Amphiboles do not always show stri-
ations along their length even when they are
asbestos. Neither will they always show tuft-
ing. They generally do not show a curved na-
ture except for very long fibers. Asbestos and
asbestiform minerals are usually character-
ized in groups by extremely high aspect ra-
tios (greater than 100:1). While aspect ratio
analysis is useful for characterizing popu-
lations of fibers, it cannot be used to identify
individual fibers of intermediate to short as-
pect ratio. Observation of many fibers is
often necessary to determine whether a sam-
ple consists of ‘“‘cleavage fragments’ or of as-
bestos fibers.

Most cleavage fragments of the asbestos
minerals are easily distinguishable from true
asbestos fibers. This is because true cleavage
fragments usually have larger diameters
than 1 pm. Internal structure of particles
larger than this usually shows them to have
no internal fibrillar structure. In addition,
cleavage fragments of the monoclinic
amphiboles show inclined extinction under
crossed polars with no compensator. Asbes-
tos fibers usually show extinction at zero de-
grees or ambiguous extinction if any at all.
Morphologically, the larger cleavage frag-
ments are obvious by their blunt or stepped
ends showing prismatic habit. Also, they
tend to be acicular rather than filiform.

Where the particles are less than 1 ym in
diameter and have an aspect ratio greater
than or equal to 3:1, it is recommended that
the sample be analyzed by SEM or TEM if
there is any question whether the fibers are
cleavage fragments or asbestiform particles.

Care must be taken when analyzing by
electron microscopy because the inter-
ferences are different from those in light mi-
croscopy and may structurally be very simi-
lar to asbestos. The classic interference is
between anthophyllite and biopyribole or in-
termediate fiber. Use the same morpho-
logical clues for electron microscopy as are
used for light microscopy, e.g. fibril split-
ting, internal longitudinal striation, fraying,
curvature, etc.

(1) Gross examination:

Examine the sample, preferably in the
glass vial. Determine the presence of any ob-
vious fibrous component. Estimate a per-
centage based on previous experience and
current observation. Determine whether any
pre- preparation is necessary. Determine the
number of phases present. This step may be
carried out or augmented by observation at
6 to 40x under a stereo microscope.

(2) After performing any necessary pre-
preparation, prepare slides of each phase as
described above. Two preparations of the
same phase in the same index medium can be
made side-by-side on the same glass for con-
venience. Examine with the polarizing stereo
microscope. Estimate the percentage of as-
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bestos based on the amount of birefringent
fiber present.

(3) Examine the slides on the phase-polar
microscopes at magnifications of 160 and
400x. Note the morphology of the fibers.
Long, thin, very straight fibers with little
curvature are indicative of fibers from the
amphibole family. Curved, wavy fibers are
usually indicative of chrysotile. Estimate
the percentage of asbestos on the phase-polar
microscope under conditions of crossed
polars and a gypsum plate. Fibers smaller
than 1.0 um in thickness must be identified
by inference to the presence of larger, identi-
fiable fibers and morphology. If no larger fi-
bers are visible, electron microscopy should
be performed. At this point, only a tentative
identification can be made. Full identifica-
tion must be made with dispersion micros-
copy. Details of the tests are included in the
appendices.

(4) Once fibers have been determined to be
present, they must be identified. Adjust the
microscope for dispersion mode and observe
the fibers. The microscope has a rotating
stage, one polarizing element, and a system
for generating dark-field dispersion micros-
copy (see Section 4.6. of this appendix). Align
a fiber with its length parallel to the polar-
izer and note the color of the Becke lines.
Rotate the stage to bring the fiber length
perpendicular to the polarizer and note the
color. Repeat this process for every fiber or
fiber bundle examined. The colors must be
consistent with the colors generated by
standard asbestos reference materials for a
positive identification. In n=1.550,
amphiboles will generally show a yellow to
straw-yellow color indicating that the fiber
indices of refraction are higher than the lig-
uid. If long, thin fibers are noted and the col-
ors are yellow, prepare further slides as
above in the suggested matching liquids list-
ed below:

Type of ashestos Index of refraction

Chrysotile ... n=1.550.
Amosite .. n=1.670 r 1.680.
Crocidolite . n=1.690.

n=1.605 nd 1.620.
n=1.605 and 1.620.
n=1.620.

Anthophyllite .
Tremolite
Actinolite ....

Where more than one liquid is suggested,
the first is preferred; however, in some cases
this liquid will not give good dispersion
color. Take care to avoid interferences in the
other liquid; e.g., wollastonite in n=1.620 will
give the same colors as tremolite. In n=1.605
wollastonite will appear yellow in all direc-
tions. Wollastonite may be determined under
crossed polars as it will change from blue to
yellow as it is rotated along its fiber axis by
tapping on the cover slip. Asbestos minerals
will not change in this way.

Determination of the angle of extinction
may, when present, aid in the determination
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of anthophyllite from tremolite. True asbes-
tos fibers usually have 0° extinction or am-
biguous extinction, while cleavage fragments
have more definite extinction.

Continue analysis until both preparations
have been examined and all present species
of asbestos are identified. If there are no fi-
bers present, or there is less than 0.1%
present, end the analysis with the minimum
number of slides (2).

(5) Some fibers have a coating on them
which makes dispersion microscopy very dif-
ficult or impossible. Becke line analysis or
electron microscopy may be performed in
those cases. Determine the percentage by
light microscopy. TEM analysis tends to
overestimate the actual percentage present.

(6) Percentage determination is an esti-
mate of occluded area, tempered by gross ob-
servation. Gross observation information is
used to make sure that the high magnifica-
tion microscopy does not greatly over- or
under- estimate the amount of fiber present.
This part of the analysis requires a great
deal of experience. Satisfactory models for
asbestos content analysis have not yet been
developed, although some models based on
metallurgical grain-size determination have
found some utility. Estimation is more eas-
ily handled in situations where the grain
sizes visible at about 160x are about the same
and the sample is relatively homogeneous.

View all of the area under the cover slip to
make the percentage determination. View
the fields while moving the stage, paying at-
tention to the clumps of material. These are
not usually the best areas to perform disper-
sion microscopy because of the interference
from other materials. But, they are the areas
most likely to represent the accurate per-
centage in the sample. Small amounts of as-
bestos require slower scanning and more fre-
quent analysis of individual fields.

Report the area occluded by asbestos as
the concentration. This estimate does not
generally take into consideration the dif-
ference in density of the different species
present in the sample. For most samples this
is adequate. Simulation studies with similar
materials must be carried out to apply
microvisual estimation for that purpose and
is beyond the scope of this procedure.

(7) Where successive concentrations have
been made by chemical or physical means,
the amount reported is the percentage of the
material in the ‘‘as submitted” or original
state. The percentage determined by micros-
copy is multiplied by the fractions remain-
ing after pre-preparation steps to give the
percentage in the original sample. For exam-
ple:

Step 1. 60% remains after heating at 550 °C
for 1 h. Step 2. 30% of the residue of step
1 remains after dissolution of carbonate
in 0.1 m HCI.
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Step 3. Microvisual estimation determines
that 5% of the sample is chrysotile asbes-
tos.

The reported result is:

R=(Microvisual result in per-
cent)x(Fraction remaining after step
2)x(Fraction remaining of original sam-
ple after step 1)

R=(5)x(.30)x(.60)=0.9%

(8) Report the percent and type of asbestos
present. For samples where asbestos was
identified, but is less than 1.0%, report ‘““As-
bestos present, less than 1.0%.”” There must
have been at least two observed fibers or
fiber bundles in the two preparations to be
reported as present. For samples where as-
bestos was not seen, report as ‘“None De-
tected.”

4. Auxiliary Information

Because of the subjective nature of asbes-
tos analysis, certain concepts and procedures
need to be discussed in more depth. This in-
formation will help the analyst understand
why some of the procedures are carried out
the way they are.

4.1. Light

Light is electromagnetic energy. It travels
from its source in packets called quanta. It
is instructive to consider light as a plane
wave. The light has a direction of travel.
Perpendicular to this and mutually perpen-
dicular to each other, are two vector compo-
nents. One is the magnetic vector and the
other is the electric vector. We shall only be
concerned with the electric vector. In this
description, the interaction of the vector and
the mineral will describe all the observable
phenomena. From a light source such a mi-
croscope illuminator, light travels in all dif-
ferent direction from the filament.

In any given direction away from the fila-
ment, the electric vector is perpendicular to
the direction of travel of a light ray. While
perpendicular, its orientation is random
about the travel axis. If the electric vectors
from all the light rays were lined up by pass-
ing the light through a filter that would only
let light rays with electric vectors oriented
in one direction pass, the light would then be
POLARIZED.

Polarized light interacts with matter in
the direction of the electric vector. This is
the polarization direction. Using this prop-
erty it is possible to use polarized light to
probe different materials and identify them
by how they interact with light.

The speed of light in a vacuum is a con-
stant at about 2.99x108 m/s. When light trav-
els in different materials such as air, water,
minerals or oil, it does not travel at this
speed. It travels slower. This slowing is a
function of both the material through which
the light is traveling and the wavelength or
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frequency of the light. In general, the more
dense the material, the slower the light trav-
els. Also, generally, the higher the fre-
quency, the slower the light will travel. The
ratio of the speed of light in a vacuum to
that in a material is called the index of re-
fraction (n). It is usually measured at 589 nm
(the sodium D line). If white light (light con-
taining all the visible wavelengths) travels
through a material, rays of longer wave-
lengths will travel faster than those of short-
er wavelengths, this separation is called dis-
persion. Dispersion is used as an identifier of
materials as described in Section 4.6.

4.2. Material Properties

Materials are either amorphous or crys-
talline. The difference between these two de-
scriptions depends on the positions of the
atoms in them. The atoms in amorphous ma-
terials are randomly arranged with no long
range order. An example of an amorphous
material is glass. The atoms in crystalline
materials, on the other hand, are in regular
arrays and have long range order. Most of
the atoms can be found in highly predictable
locations. Examples of crystalline material
are salt, gold, and the asbestos minerals.

It is beyond the scope of this method to de-
scribe the different types of crystalline ma-
terials that can be found, or the full descrip-
tion of the classes into which they can fall.
However, some general crystallography is
provided below to give a foundation to the
procedures described.

With the exception of anthophyllite, all
the asbestos minerals belong to the
monoclinic crystal type. The unit cell is the
basic repeating unit of the crystal and for
monoclinic crystals can be described as hav-
ing three unequal sides, two 90° angles and
one angle not equal to 90°. The orthorhombic
group, of which anthophyllite is a member
has three unequal sides and three 90° angles.
The unequal sides are a consequence of the
complexity of fitting the different atoms
into the unit cell. Although the atoms are in
a regular array, that array is not symmet-
rical in all directions. There is long range
order in the three major directions of the
crystal. However, the order is different in
each of the three directions. This has the ef-
fect that the index of refraction is different
in each of the three directions. Using polar-
ized light, we can investigate the index of re-
fraction in each of the directions and iden-
tify the mineral or material under investiga-
tion. The indices a, B, and y are used to iden-
tify the lowest, middle, and highest index of
refraction respectively. The x direction, as-
sociated with a is called the fast axis. Con-
versely, the z direction is associated with y
and is the slow direction. Crocidolite has a
along the fiber length making it “‘length-
fast”. The remainder of the asbestos min-
erals have the y axis along the fiber length.

69

§1910.1001

They are called ““‘length-slow”. This orienta-
tion to fiber length is used to aid in the iden-
tification of asbestos.

4.3. Polarized Light Technique

Polarized light microscopy as described in
this section uses the phase-polar microscope
described in Section 3.2. A phase contrast
microscope is fitted with two polarizing ele-
ments, one below and one above the sample.
The polarizers have their polarization direc-
tions at right angles to each other. Depend-
ing on the tests performed, there may be a
compensator between these two polarizing
elements. Light emerging from a polarizing
element has its electric vector pointing in
the polarization direction of the element.
The light will not be subsequently trans-
mitted through a second element set at a
right angle to the first element. Unless the
light is altered as it passes from one element
to the other, there is no transmission of
light.

4.4. Angle of Extinction

Crystals which have different crystal regu-
larity in two or three main directions are
said to be anisotropic. They have a different
index of refraction in each of the main direc-
tions. When such a crystal is inserted be-
tween the crossed polars, the field of view is
no longer dark but shows the crystal in
color. The color depends on the properties of
the crystal. The light acts as if it travels
through the crystal along the optical axes. If
a crystal optical axis were lined up along one
of the polarizing directions (either the polar-
izer or the analyzer) the light would appear
to travel only in that direction, and it would
blink out or go dark. The difference in de-
grees between the fiber direction and the
angle at which it blinks out is called the
angle of extinction. When this angle can be
measured, it is useful in identifying the min-
eral. The procedure for measuring the angle
of extinction is to first identify the polariza-
tion direction in the microscope. A commer-
cial alignment slide can be used to establish
the polarization directions or use
anthophyllite or another suitable mineral.
This mineral has a zero degree angle of ex-
tinction and will go dark to extinction as it
aligns with the polarization directions. When
a fiber of anthophyllite has gone to extinc-
tion, align the eyepiece reticle or graticule
with the fiber so that there is a visual cue as
to the direction of polarization in the field of
view. Tape or otherwise secure the eyepiece
in this position so it will not shift.

After the polarization direction has been
identified in the field of view, move the par-
ticle of interest to the center of the field of
view and align it with the polarization direc-
tion. For fibers, align the fiber along this di-
rection. Note the angular reading of the ro-
tating stage. Looking at the particle, rotate
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the stage until the fiber goes dark or “‘blinks
out’”. Again note the reading of the stage.
The difference in the first reading and the
second is an angle of extinction.

The angle measured may vary as the ori-
entation of the fiber changes about its long
axis. Tables of mineralogical data usually re-
port the maximum angle of extinction. As-
bestos forming minerals, when they exhibit
an angle of extinction, usually do show an
angle of extinction close to the reported
maximum, or as appropriate depending on
the substitution chemistry.

4.5. Crossed Polars with Compensator

When the optical axes of a crystal are not
lined up along one of the polarizing direc-
tions (either the polarizer or the analyzer)
part of the light travels along one axis and
part travels along the other visible axis. This
is characteristic of birefringent materials.

The color depends on the difference of the
two visible indices of refraction and the
thickness of the crystal. The maximum dif-
ference available is the difference between
the a and the y axes. This maximum dif-
ference is usually tabulated as the
birefringence of the crystal.

For this test, align the fiber at 45° to the
polarization directions in order to maximize
the contribution to each of the optical axes.
The colors seen are called retardation colors.
They arise from the recombination of light
which has traveled through the two separate
directions of the crystal. One of the rays is
retarded behind the other since the light in
that direction travels slower. On recombina-
tion, some of the colors which make up
white light are enhanced by constructive in-
terference and some are suppressed by de-
structive interference. The result is a color
dependent on the difference between the in-
dices and the thickness of the crystal. The
proper colors, thicknesses, and retardations
are shown on a Michel-Levy chart. The three
items, retardation, thickness and
birefringence are related by the following re-
lationship:

R=t(ny—Nq)

R=retardation, t=crystal thickness in pm,
and

Nna,y=indices of refraction.

Examination of the equation for asbestos
minerals reveals that the visible colors for
almost all common asbestos minerals and
fiber sizes are shades of gray and black. The
eye is relatively poor at discriminating dif-
ferent shades of gray. It is very good at dis-
criminating different colors. In order to
compensate for the low retardation, a com-
pensator is added to the light train between
the polarization elements. The compensator
used for this test is a gypsum plate of known
thickness and birefringence. Such a compen-
sator when oriented at 45° to the polarizer di-
rection, provides a retardation of 530 nm of
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the 530 nm wavelength color. This enhances
the red color and gives the background a
characteristic red to red-magenta color. If
this ‘“‘full-wave’ compensator is in place
when the asbestos preparation is inserted
into the light train, the colors seen on the fi-
bers are quite different. Gypsum, like asbes-
tos has a fast axis and a slow axis. When a
fiber is aligned with its fast axis in the same
direction as the fast axis of the gypsum
plate, the ray vibrating in the slow direction
is retarded by both the asbestos and the gyp-
sum. This results in a higher retardation
than would be present for either of the two
minerals. The color seen is a second order
blue. When the fiber is rotated 90° using the
rotating stage, the slow direction of the fiber
is now aligned with the fast direction of the
gypsum and the fast direction of the fiber is
aligned with the slow direction of the gyp-
sum. Thus, one ray vibrates faster in the fast
direction of the gypsum, and slower in the
slow direction of the fiber; the other ray will
vibrate slower in the slow direction of the
gypsum and faster in the fast direction of
the fiber. In this case, the effect is subtrac-
tive and the color seen is a first order yel-
low. As long as the fiber thickness does not
add appreciably to the color, the same basic
colors will be seen for all asbestos types ex-
cept crocidolite. In crocidolite the colors
will be weaker, may be in the opposite direc-
tions, and will be altered by the blue absorp-
tion color natural to crocidolite. Hundreds of
other materials will give the same colors as
asbestos, and therefore, this test is not defin-
itive for asbestos. The test is useful in dis-
criminating against fiberglass or other
amorphous fibers such as some synthetic fi-
bers. Certain synthetic fibers will show re-
tardation colors different than asbestos;
however, there are some forms of poly-
ethylene and aramid which will show mor-
phology and retardation colors similar to as-
bestos minerals. This test must be supple-
mented with a positive identification test
when birefringent fibers are present which
can not be excluded by morphology. This
test is relatively ineffective for use on fibers
less than 1 pm in diameter. For positive con-
firmation TEM or SEM should be used if no
larger bundles or fibers are visible.

4.6. Dispersion Staining

Dispersion microscopy or dispersion stain-
ing is the method of choice for the identi-
fication of asbestos in bulk materials. Becke
line analysis is used by some laboratories
and yields the same results as does disper-
sion staining for asbestos and can be used in
lieu of dispersion staining. Dispersion stain-
ing is performed on the same platform as the
phase-polar analysis with the analyzer and
compensator removed. One polarizing ele-
ment remains to define the direction of the
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light so that the different indices of refrac-
tion of the fibers may be separately deter-
mined. Dispersion microscopy is a dark-field
technique when used for asbestos. Particles
are imaged with scattered light. Light which
is unscattered is blocked from reaching the
eye either by the back field image mask in a
McCrone objective or a back field image
mask in the phase condenser. The most con-
venient method is to use the rotating phase
condenser to move an oversized phase ring
into place. The ideal size for this ring is for
the central disk to be just larger than the
objective entry aperture as viewed in the
back focal plane. The larger the disk, the
less scattered light reaches the eye. This will
have the effect of diminishing the intensity
of dispersion color and will shift the actual
color seen. The colors seen vary even on mi-
croscopes from the same manufacturer. This
is due to the different bands of wavelength
exclusion by different mask sizes. The mask
may either reside in the condenser or in the
objective back focal plane. It is imperative
that the analyst determine by experimen-
tation with asbestos standards what the ap-
propriate colors should be for each asbestos
type. The colors depend also on the tempera-
ture of the preparation and the exact chem-
istry of the asbestos. Therefore, some slight
differences from the standards should be al-
lowed. This is not a serious problem for com-
mercial asbestos uses. This technique is used
for identification of the indices of refraction
for fibers by recognition of color. There is no
direct numerical readout of the index of re-
fraction. Correlation of color to actual index
of refraction is possible by referral to pub-
lished conversion tables. This is not nec-
essary for the analysis of asbestos. Recogni-
tion of appropriate colors along with the
proper morphology are deemed sufficient to
identify the commercial asbestos minerals.
Other techniques including SEM, TEM, and
XRD may be required to provide additional
information in order to identify other types
of asbestos.

Make a preparation in the suspected
matching high dispersion oil, e.g., n=1.550 for
chrysotile. Perform the preliminary tests to
determine whether the fibers are
birefringent or not. Take note of the mor-
phological character. Wavy fibers are indic-
ative of chrysotile while long, straight, thin,
frayed fibers are indicative of amphibole as-
bestos. This can aid in the selection of the
appropriate matching oil. The microscope is
set up and the polarization direction is noted
as in Section 4.4. Align a fiber with the po-
larization direction. Note the color. This is
the color parallel to the polarizer. Then ro-
tate the fiber rotating the stage 90° so that
the polarization direction is across the fiber.
This is the perpendicular position. Again
note the color. Both colors must be con-
sistent with standard asbestos minerals in
the correct direction for a positive identi-
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fication of asbestos. If only one of the colors
is correct while the other is not, the identi-
fication is not positive. If the colors in both
directions are bluish-white, the analyst has
chosen a matching index oil which is higher
than the correct matching oil, e.g. the ana-
lyst has used n=1.620 where chrysotile is
present. The next lower oil (Section 3.5.)
should be used to prepare another specimen.
If the color in both directions is yellow-
white to straw-yellow-white, this indicates
that the index of the oil is lower than the
index of the fiber, e.g. the preparation is in
n=1.550 while anthophyllite is present. Select
the next higher oil (Section 3.5.) and prepare
another slide. Continue in this fashion until
a positive identification of all asbestos spe-
cies present has been made or all possible as-
bestos species have been ruled out by nega-
tive results in this test. Certain plant fibers
can have similar dispersion colors as asbes-
tos. Take care to note and evaluate the mor-
phology of the fibers or remove the plant fi-
bers in pre- preparation. Coating material on
the fibers such as carbonate or vinyl may de-
stroy the dispersion color. Usually, there
will be some outcropping of fiber which will
show the colors sufficient for identification.
When this is not the case, treat the sample
as described in Section 3.3. and then perform
dispersion staining. Some samples will yield
to Becke line analysis if they are coated or
electron microscopy can be used for identi-
fication.
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§1910.1002 Coal tar pitch volatiles; in-
terpretation of term.

As used in §1910.1000 (Table Z-1), coal
tar pitch volatiles include the fused
polycyclic hydrocarbons which vola-
tilize from the distillation residues of
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coal, petroleum (excluding asphalt),
wood, and other organic matter. As-
phalt (CAS 8052-42-4, and CAS 64742-93-
4) is not covered under the ‘“‘coal tar
pitch volatiles’ standard.

[48 FR 2768, Jan. 21, 1983]

§1910.1003 13 Carcinogens
Nitrobiphenyl, etc.).

(a) Scope and application. (1) This sec-
tion applies to any area in which the 13
carcinogens addressed by this section
are manufactured, processed, repack-
aged, released, handled, or stored, but
shall not apply to transshipment in
sealed containers, except for the label-
ing requirements under paragraphs
(©)(2), (3) and (4) of this section. The 13
carcinogens are the following:

@

4-Nitrobiphenyl, Chemical Abstracts Service
Register Number (CAS No.) 92933;
alpha-Naphthylamine, CAS No. 134327
methyl chloromethyl ether, CAS No. 107302;
3,’-Dichlorobenzidine (and its salts) CAS No.
91941;
bis-Chloromethyl ether, CAS No. 542881;
beta-Naphthylamine, CAS No. 91598;
Benzidine, CAS No. 92875;
4-Aminodiphenyl, CAS No. 92671,
Ethyleneimine, CAS No. 151564;
beta-Propiolactone, CAS No. 57578;
2-Acetylaminofluorene, CAS No. 53963;
4-Dimethylaminoazo-benezene, @ CAS
60117; and
N-Nitrosodimethylamine, CAS No. 62759.

(2) This section shall not apply to the
following:

(i) Solid or liquid mixtures con-
taining less than 0.1 percent by weight
or volume of 4-Nitrobiphenyl; methyl
chloromethyl ether; bis-chloromethyl
ether; beta-Naphthylamine; benzidine
or 4-Aminodiphenyl; and

(ii) Solid or liquid mixtures con-
taining less than 1.0 percent by weight
or volume of alpha-Naphthylamine; 3,'-
Dichlorobenzidine (and its salts);
Ethyleneimine; beta-Propiolactone; 2-
Acetylaminofluorene; 4-
Dimethylaminoazobenzene, N-
Nitrosodimethylamine.

(b) Definitions. For the purposes of
this section:

Absolute filter is one capable of retain-
ing 99.97 percent of a mono disperse
aerosol of 0.3 u m particles.

Authorized employee means an em-
ployee whose duties require him to be
in the regulated area and who has been
specifically assigned by the employer.

No.

or



REFERENCES Preliminary Draft Staff Report

Asbestos NESHAP - 40 CFR Subpart M

Proposed Amended Rule 1401 October 31, 2018



§61.140

(C) The date of each determination of
the maximum concentration point, as
described in §61.139(h), and a brief rea-
son for the determination.

(ii) For each vapor incinerator, the
date and duration of each exceedance
of the boundary parameters recorded
under §61.139(i)(6) and a brief descrip-
tion of the corrective action taken.

(iii) For each vapor incinerator, the
date and duration of each period speci-
fied as follows:

(A) Each period recorded under
§61.139(1)(7)(i) when the vent stream is
diverted from the control device or has
no flow rate;

(B) Each period recorded under
§61.139(1)(7)(i1) when the vent stream is
diverted from the control device; and

(C) Each period recorded under
§61.139(i)(7)(iii) when the vent stream is
diverted from the control device, when
the car seal is broken, when the valve
is unlocked, or when the valve position
has changed.

(iv) For each vapor incinerator, the
owner or operator shall specify the
method of monitoring chosen under
paragraph (f)(2) of this section in the
first semiannual report. Any time the
owner or operator changes that choice,
he shall specify the change in the first
semiannual report following the
change.

[66 FR 47407, Sept. 19, 1991, as amended at 64

FR 7467, Feb. 12, 1999; 656 FR 62157, Oct. 17,
2000]

Subpart M—National Emission
Standard for Asbestos

AUTHORITY: 42 U.S.C. 7401, 7412, 7414, 7416,
7601.

SOURCE: 49 FR 13661, Apr. 5, 1984, unless
otherwise noted.

§61.140 Applicability.

The provisions of this subpart are ap-
plicable to those sources specified in
§§61.142 through 61.151, 61.154, and
61.155.

[55 FR 48414, Nov. 20, 1990]

§61.141 Definitions.

All terms that are used in this sub-
part and are not defined below are
given the same meaning as in the Act
and in subpart A of this part.
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Active waste disposal site means any
disposal site other than an inactive
site.

Adequately wet means sufficiently
mix or penetrate with liquid to prevent
the release of particulates. If visible
emissions are observed coming from as-
bestos-containing material, then that
material has not been adequately
wetted. However, the absence of visible
emissions is not sufficient evidence of
being adequately wet.

Asbestos means the asbestiform vari-

eties of serpentinite (chrysotile),
riebeckite (crocidolite),
cummingtonite-grunerite,
anthophyllite, and actinolite-
tremolite.

Asbestos-containing waste materials
means mill tailings or any waste that
contains commercial asbestos and is
generated by a source subject to the
provisions of this subpart. This term
includes filters from control devices,
friable asbestos waste material, and
bags or other similar packaging con-
taminated with commercial asbestos.
As applied to demolition and renova-
tion operations, this term also includes
regulated asbestos-containing material
waste and materials contaminated
with asbestos including disposable
equipment and clothing.

Asbestos mill means any facility en-
gaged in converting, or in any inter-
mediate step in converting, asbestos
ore into commercial asbestos. Outside
storage of asbestos material is not con-
sidered a part of the asbestos mill.

Asbestos tailings means any solid
waste that contains asbestos and is a
product of asbestos mining or milling
operations.

Asbestos waste from control devices
means any waste material that con-
tains asbestos and is collected by a pol-
lution control device.

Category I mnonfriable asbestos-con-
taining material (ACM) means asbestos-
containing packings, gaskets, resilient
floor covering, and asphalt roofing
products containing more than 1 per-
cent asbestos as determined using the
method specified in appendix E, sub-
part E, 40 CFR part 763, section 1, Po-
larized Light Microscopy.
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Category II nonfriable ACM means any
material, excluding Category I nonfri-
able ACM, containing more than 1 per-
cent asbestos as determined using the
methods specified in appendix E, sub-
part E, 40 CFR part 763, section 1, Po-
larized Light Microscopy that, when
dry, cannot be crumbled, pulverized, or
reduced to powder by hand pressure.

Commercial asbestos means any mate-
rial containing asbestos that is ex-
tracted from ore and has value because
of its asbestos content.

Cutting means to penetrate with a
sharp-edged instrument and includes
sawing, but does not include shearing,
slicing, or punching.

Demolition means the wrecking or
taking out of any load-supporting
structural member of a facility to-
gether with any related handling oper-
ations or the intentional burning of
any facility.

Emergency renovation operation means
a renovation operation that was not
planned but results from a sudden, un-
expected event that, if not imme-
diately attended to, presents a safety
or public health hazard, is necessary to
protect equipment from damage, or is
necessary to avoid imposing an unrea-
sonable financial burden. This term in-
cludes operations necessitated by non-
routine failures of equipment.

Fabricating means any processing
(e.g., cutting, sawing, drilling) of a
manufactured product that contains
commercial asbestos, with the excep-
tion of processing at temporary sites
(field fabricating) for the construction
or restoration of facilities. In the case
of friction products, fabricating in-
cludes bonding, debonding, grinding,
sawing, drilling, or other similar oper-
ations performed as part of fabricating.

Facility means any institutional,
commercial, public, industrial, or resi-
dential structure, installation, or
building (including any structure, in-
stallation, or building containing con-
dominiums or individual dwelling units
operated as a residential cooperative,
but excluding residential buildings
having four or fewer dwelling units);
any ship; and any active or inactive
waste disposal site. For purposes of
this definition, any building, structure,
or installation that contains a loft
used as a dwelling is not considered a
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residential structure, installation, or
building. Any structure, installation or
building that was previously subject to
this subpart is not excluded, regardless
of its current use or function.

Facility component means any part of
a facility including equipment.

Friable asbestos material means any
material containing more than 1 per-
cent asbestos as determined using the
method specified in appendix E, sub-
part E, 40 CFR part 763, section 1, Po-
larized Light Microscopy, that, when
dry, can be crumbled, pulverized, or re-
duced to powder by hand pressure. If
the asbestos content is less than 10 per-
cent as determined by a method other
than point counting by polarized light
microscopy (PLM), verify the asbestos
content by point counting using PLM.

Fugitive source means any source of
emissions not controlled by an air pol-
lution control device.

Glove bag means a sealed compart-
ment with attached inner gloves used
for the handling of asbestos-containing
materials. Properly installed and used,
glove bags provide a small work area
enclosure typically used for small-scale
asbestos stripping operations. Informa-
tion on glove-bag installation, equip-
ment and supplies, and work practices
is contained in the Occupational Safety
and Health Administration’s (OSHA’S)
final rule on occupational exposure to
asbestos (appendix G to 29 CFR 1926.58).

Grinding means to reduce to powder
or small fragments and includes me-
chanical chipping or drilling.

In poor condition means the binding of
the material is losing its integrity as
indicated by peeling, cracking, or
crumbling of the material.

Inactive waste disposal site means any
disposal site or portion of it where ad-
ditional asbestos-containing waste ma-
terial has not been deposited within
the past year.

Installation means any building or
structure or any group of buildings or
structures at a single demolition or
renovation site that are under the con-
trol of the same owner or operator (or
owner or operator under common con-
trol).

Leak-tight means that solids or lig-
uids cannot escape or spill out. It also
means dust-tight.
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Malfunction means any sudden and
unavoidable failure of air pollution
control equipment or process equip-
ment or of a process to operate in a
normal or usual manner so that emis-
sions of asbestos are increased. Fail-
ures of equipment shall not be consid-
ered malfunctions if they are caused in
any way by poor maintenance, careless
operation, or any other preventable
upset conditions, equipment break-
down, or process failure.

Manufacturing means the combining
of commercial asbestos—or, in the case
of woven friction products, the com-
bining of textiles containing commer-
cial asbestos—with any other mate-
rial(s), including commercial asbestos,
and the processing of this combination
into a product. Chlorine production is
considered a part of manufacturing.

Natural barrier means a natural ob-
ject that effectively precludes or deters
access. Natural barriers include phys-
ical obstacles such as cliffs, lakes or
other large bodies of water, deep and
wide ravines, and mountains. Remote-
ness by itself is not a natural barrier.

Nonfriable asbestos-containing material
means any material containing more
than 1 percent asbestos as determined
using the method specified in appendix
E, subpart E, 40 CFR part 763, section 1,
Polarized Light Microscopy, that, when
dry, cannot be crumbled, pulverized, or
reduced to powder by hand pressure.

Nonscheduled renovation  operation
means a renovation operation neces-
sitated by the routine failure of equip-
ment, which is expected to occur with-
in a given period based on past oper-
ating experience, but for which an
exact date cannot be predicted.

Outside air means the air outside
buildings and structures, including, but
not limited to, the air under a bridge
or in an open air ferry dock.

Owner or operator of a demolition or
renovation activity means any person
who owns, leases, operates, controls, or
supervises the facility being demol-
ished or renovated or any person who
owns, leases, operates, controls, or su-
pervises the demolition or renovation
operation, or both.

Particulate asbestos material means
finely divided particles of asbestos or
material containing asbestos.
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Planned renovation operations means a
renovation operation, or a number of
such operations, in which some RACM
will be removed or stripped within a
given period of time and that can be
predicted. Individual nonscheduled op-
erations are included if a number of
such operations can be predicted to
occur during a given period of time
based on operating experience.

Regulated asbestos-containing material
(RACM) means (a) Friable asbestos ma-
terial, (b) Category I nonfriable ACM
that has become friable, (c) Category I
nonfriable ACM that will be or has
been subjected to sanding, grinding,
cutting, or abrading, or (d) Category II
nonfriable ACM that has a high prob-
ability of becoming or has become
crumbled, pulverized, or reduced to
powder by the forces expected to act on
the material in the course of demoli-
tion or renovation operations regulated
by this subpart.

Remove means to take out RACM or
facility components that contain or are
covered with RACM from any facility.

Renovation means altering a facility
or one or more facility components in
any way, including the stripping or re-
moval of RACM from a facility compo-
nent. Operations in which load-sup-
porting structural members are
wrecked or taken out are demolitions.

Resilient floor covering means asbes-
tos-containing floor tile, including as-
phalt and vinyl floor tile, and sheet
vinyl floor covering containing more
than 1 percent asbestos as determined
using polarized light microscopy ac-
cording to the method specified in ap-
pendix E, subpart E, 40 CFR part 763,
section 1, Polarized Light Microscopy.

Roadways means surfaces on which
vehicles travel. This term includes
public and private highways, roads,
streets, parking areas, and driveways.

Strip means to take off RACM from
any part of a facility or facility compo-
nents.

Structural member means any load-
supporting member of a facility, such
as beams and load supporting walls; or
any nonload-supporting member, such
as ceilings and nonload-supporting
walls.

Visible emissions means any emissions,
which are visually detectable without
the aid of instruments, coming from
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RACM or asbestos-containing waste
material, or from any asbestos milling,
manufacturing, or fabricating oper-
ation. This does not include condensed,
uncombined water vapor.

Waste generator means any owner or
operator of a source covered by this
subpart whose act or process produces
asbestos-containing waste material.

Waste shipment record means the ship-
ping document, required to be origi-
nated and signed by the waste gener-
ator, used to track and substantiate
the disposition of asbestos-containing
waste material.

Working day means Monday through
Friday and includes holidays that fall
on any of the days Monday through
Friday.

[49 FR 13661, Apr. 5, 1984; 49 FR 25453, June 21,
1984, as amended by 55 FR 48414, Nov. 20, 1990;
56 FR 1669, Jan. 16, 1991; 60 FR 31920, June 19,
1995]

§61.142 Standard for asbestos mills.

(a) Each owner or operator of an as-
bestos mill shall either discharge no
visible emissions to the outside air
from that asbestos mill, including fugi-
tive sources, or use the methods speci-
fied by §61.152 to clean emissions con-
taining particulate asbestos material
before they escape to, or are vented to,
the outside air.

(b) Each owner or operator of an as-
bestos mill shall meet the following re-
quirements:

(1) Monitor each potential source of
asbestos emissions from any part of the
mill facility, including air cleaning de-
vices, process equipment, and buildings
that house equipment for material
processing and handling, at least once
each day, during daylight hours, for
visible emissions to the outside air dur-
ing periods of operation. The moni-
toring shall be by visual observation of
at least 15 seconds duration per source
of emissions.

§61.142

(2) Inspect each air cleaning device at
least once each week for proper oper-
ation and for changes that signal the
potential for malfunction, including, to
the maximum extent possible without
dismantling other than opening the de-
vice, the presence of tears, holes, and
abrasions in filter bags and for dust de-
posits on the clean side of bags. For air
cleaning devices that cannot be in-
spected on a weekly basis according to
this paragraph, submit to the Adminis-
trator, and revise as necessary, a writ-
ten maintenance plan to include, at a
minimum, the following:

(i) Maintenance schedule.

(ii) Recordkeeping plan.

(3) Maintain records of the results of
visible emissions monitoring and air
cleaning device inspections using a for-
mat similar to that shown in Figures 1
and 2 and include the following:

(i) Date and time of each inspection.

(ii) Presence or absence of visible
emissions.

(iii) Condition of fabric filters, in-
cluding presence of any tears, holes,
and abrasions.

(iv) Presence of dust deposits on
clean side of fabric filters.

(v) Brief description of corrective ac-
tions taken, including date and time.

(vi) Daily hours of operation for each
air cleaning device.

(4) Furnish upon request, and make
available at the affected facility during
normal business hours for inspection
by the Administrator, all records re-
quired under this section.

(5) Retain a copy of all monitoring
and inspection records for at least 2
years.

(6) Submit semiannually a copy of
visible emission monitoring records to
the Administrator if visible emissions
occurred during the report period.
Semiannual reports shall be post-
marked by the 30th day following the
end of the six-month period.
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Air Visible

cleaning emissions

device or observed

fugitive (yes/no),
Date of Time of source corrective Daily
inspection inspection designation action operating Inspector's
(mo/day/yr) | (a.m./p.m.) or number taken hours initials

Figure 1. Record of Visible Emission Monitoring
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1. Air cleaning gevice designation or number
2. Date of inspection
3. Time of inspection
4. Is air cleaning device operating
properly (yes/no)
5. Tears, holes, or abrasions
in fabric filter (yes/no)
6. Oust on clean side of fabric filters
(yes/no)
7. Other signs of malfunctions or
potential malfunctions (yes/no)
8. Describe other malfunctions or signs of potential malfunctions.
9. Describe corrective action(s) taken.
10. Date and time corrective
action taken
11. Inspected by
(Print/Type Name) (TitTe) (Signature) (Date)
(Print/Type Name) (Title) (Signature) (Date)

Figure 2. Air Cleaning Device Inspection Checklist

[656 FR 48416, Nov. 20, 1990, as amended at 64 FR 7467, Feb. 12, 1999]

§61.143 Standard for roadways.

No person may construct or maintain
a roadway with asbestos tailings or as-
bestos-containing waste material on
that roadway, unless, for asbestos
tailings.

(a) It is a temporary roadway on an
area of asbestos ore deposits (asbestos
mine): or

(b) It is a temporary roadway at an
active asbestos mill site and is encap-
sulated with a resinous or bituminous
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binder. The encapsulated road surface
must be maintained at a minimum fre-
quency of once per year to prevent dust
emissions; or

(c) It is encapsulated in asphalt con-
crete meeting the specifications con-
tained in section 401 of Standard Speci-
fications for Construction of Roads and
Bridges on Federal Highway Projects,
FP-85, 1985, or their equivalent.

[65 FR 48419, Nov. 20, 1990; 56 FR 1669, Jan. 16,
1991]

§61.144 Standard for manufacturing.

(a) Applicability. This section applies
to the following manufacturing oper-
ations using commercial asbestos.

(1) The manufacture of cloth, cord,
wicks, tubing, tape, twine, rope,
thread, yarn, roving, lap, or other tex-
tile materials.

(2) The manufacture of cement prod-
ucts.

(3) The manufacture of fireproofing
and insulating materials.

(4) The manufacture of friction prod-
ucts.

(56) The manufacture of paper, mill-
board, and felt.

(6) The manufacture of floor tile.

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

(8) The manufacture of plastics and
rubber materials.

(9) The manufacture of chlorine uti-
lizing asbestos diaphragm technology.

(10) The manufacture of shotgun shell
wads.

(11) The manufacture of asphalt con-
crete.

(b) Standard. Each owner or operator
of any of the manufacturing operations
to which this section applies shall ei-
ther:

(1) Discharge no visible emissions to
the outside air from these operations
or from any building or structure in
which they are conducted or from any
other fugitive sources; or

(2) Use the methods specified by
§61.152 to clean emissions from these
operations containing particulate as-
bestos material before they escape to,
or are vented to, the outside air.

(3) Monitor each potential source of
asbestos emissions from any part of the
manufacturing facility, including air
cleaning devices, process equipment,
and buildings housing material proc-
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essing and handling equipment, at
least once each day during daylight
hours for visible emissions to the out-
side air during periods of operation.
The monitoring shall be by visual ob-
servation of at least 15 seconds dura-
tion per source of emissions.

(4) Inspect each air cleaning device at
least once each week for proper oper-
ation and for changes that signal the
potential for malfunctions, including,
to the maximum extent possible with-
out dismantling other than opening the
device, the presence of tears, holes, and
abrasions in filter bags and for dust de-
posits on the clean side of bags. For air
cleaning devices that cannot be in-
spected on a weekly basis according to
this paragraph, submit to the Adminis-
trator, and revise as necessary, a writ-
ten maintenance plan to include, at a
minimum, the following:

(i) Maintenance schedule.

(ii) Recordkeeping plan.

(5) Maintain records of the results of
visible emission monitoring and air
cleaning device inspections using a for-
mat similar to that shown in Figures 1
and 2 and include the following.

(i) Date and time of each inspection.

(ii) Presence or absence of visible
emissions.

(iii) Condition of fabric filters, in-
cluding presence of any tears, holes
and abrasions.

(iv) Presence of dust deposits on
clean side of fabric filters.

(v) Brief description of corrective ac-
tions taken, including date and time.

(vi) Daily hours of operation for each
air cleaning device.

(6) Furnish upon request, and make
available at the affected facility during
normal business hours for inspection
by the Administrator, all records re-
quired under this section.

(7) Retain a copy of all monitoring
and inspection records for at least 2
years.

(8) Submit semiannually a copy of
the visible emission monitoring
records to the Administrator if visible
emission occurred during the report pe-
riod. Semiannual reports shall be post-
marked by the 30th day following the
end of the six-month period.

[49 FR 13661, Apr. 5, 1984, as amended at 55
FR 48419, Nov. 20, 1990; 56 FR 1669, Jan. 16,
1991; 64 FR 7467, Feb. 12, 1999]
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§61.145 Standard for demolition and
renovation.

(a) Applicability. To determine which
requirements of paragraphs (a), (b), and
(c) of this section apply to the owner or
operator of a demolition or renovation
activity and prior to the commence-
ment of the demolition or renovation,
thoroughly inspect the affected facility
or part of the facility where the demo-
lition or renovation operation will
occur for the presence of asbestos, in-
cluding Category I and Category II
nonfriable ACM. The requirements of
paragraphs (b) and (c¢c) of this section
apply to each owner or operator of a
demolition or renovation activity, in-
cluding the removal of RACM as fol-
lows:

(1) In a facility being demolished, all
the requirements of paragraphs (b) and
(c) of this section apply, except as pro-
vided in paragraph (a)(3) of this sec-
tion, if the combined amount of RACM
is

(i) At least 80 linear meters (260 lin-
ear feet) on pipes or at least 15 square
meters (160 square feet) on other facil-
ity components, or

(ii) At least 1 cubic meter (35 cubic
feet) off facility components where the
length or area could not be measured
previously.

(2) In a facility being demolished,
only the notification requirements of
paragraphs (b)(1), (2), (3)(1) and (iv), and
(4)(i) through (vii) and (4)(ix) and (xvi)
of this section apply, if the combined
amount of RACM is

(i) Less than 80 linear meters (260 lin-
ear feet) on pipes and less than 15
square meters (160 square feet) on other
facility components, and

(ii) Less than one cubic meter (35
cubic feet) off facility components
where the length or area could not be
measured previously or there is no as-
bestos.

(3) If the facility is being demolished
under an order of a State or local gov-
ernment agency, issued because the fa-
cility is structurally unsound and in
danger of imminent collapse, only the

requirements of paragraphs (b)),
(0)(2), (b)(3)(ii), ()4 (except
(b)(4)(viii)), (b)(6), and (c)(4) through

(¢)(9) of this section apply.
(4) In a facility being renovated, in-
cluding any individual nonscheduled

§61.145

renovation operation, all the require-
ments of paragraphs (b) and (c¢c) of this
section apply if the combined amount
of RACM to be stripped, removed, dis-
lodged, cut, drilled, or similarly dis-
turbed is

(i) At least 80 linear meters (260 lin-
ear feet) on pipes or at least 15 square
meters (160 square feet) on other facil-
ity components, or

(ii) At least 1 cubic meter (35 cubic
feet) off facility components where the
length or area could not be measured
previously.

(iii) To determine whether paragraph
(a)(4) of this section applies to planned
renovation operations involving indi-
vidual nonscheduled operations, pre-
dict the combined additive amount of
RACM to be removed or stripped dur-
ing a calendar year of January 1
through December 31.

(iv) To determine whether paragraph
(a)(4) of this section applies to emer-
gency renovation operations, estimate
the combined amount of RACM to be
removed or stripped as a result of the
sudden, unexpected event that neces-
sitated the renovation.

(5) Owners or operators of demolition
and renovation operations are exempt
from the requirements of §§61.05(a),
61.07, and 61.09.

(b) Notification requirements. Each
owner or operator of a demolition or
renovation activity to which this sec-
tion applies shall:

(1) Provide the Administrator with
written notice of intention to demolish
or renovate. Delivery of the notice by
U.S. Postal Service, commercial deliv-
ery service, or hand delivery is accept-
able.

(2) Update notice, as necessary, in-
cluding when the amount of asbestos
affected changes by at least 20 percent.

(3) Postmark or deliver the notice as
follows:

(i) At least 10 working days before as-
bestos stripping or removal work or
any other activity begins (such as site
preparation that would break up, dis-
lodge or similarly disturb asbestos ma-
terial), if the operation is described in
paragraphs (a) (1) and (4) (except
(a)(4)(iii) and (a)(4)(iv)) of this section.
If the operation is as described in para-
graph (a)(2) of this section, notification
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is required 10 working days before dem-
olition begins.

(ii) At least 10 working days before
the end of the calendar year preceding
the year for which notice is being given
for renovations described in paragraph
(a)(4)(iii) of this section.

(iii) As early as possible before, but
not later than, the following working
day if the operation is a demolition or-
dered according to paragraph (a)(3) of
this section or, if the operation is a
renovation described in paragraph
(a)(4)(iv) of this section.

(iv) For asbestos stripping or removal
work in a demolition or renovation op-
eration, described in paragraphs (a) (1)
and (4) (except (a)(4)(ii) and (a)(4)(iv))
of this section, and for a demolition de-
scribed in paragraph (a)(2) of this sec-
tion, that will begin on a date other
than the one contained in the original
notice, notice of the new start date
must be provided to the Administrator
as follows:

(A) When the asbestos stripping or
removal operation or demolition oper-
ation covered by this paragraph will
begin after the date contained in the
notice,

(I) Notify the Administrator of the
new start date by telephone as soon as
possible before the original start date,
and

(2) Provide the Administrator with a
written notice of the new start date as
soon as possible before, and no later
than, the original start date. Delivery
of the updated notice by the U.S. Post-
al Service, commercial delivery serv-
ice, or hand delivery is acceptable.

(B) When the asbestos stripping or re-
moval operation or demolition oper-
ation covered by this paragraph will
begin on a date earlier than the origi-
nal start date,

(I) Provide the Administrator with a
written notice of the new start date at
least 10 working days before asbestos
stripping or removal work begins.

(2) For demolitions covered by para-
graph (a)(2) of this section, provide the
Administrator written notice of a new
start date at least 10 working days be-
fore commencement of demolition. De-
livery of updated notice by U.S. Postal
Service, commercial delivery service,
or hand delivery is acceptable.
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(C) In no event shall an operation
covered by this paragraph begin on a
date other than the date contained in
the written notice of the new start
date.

(4) Include the following in the no-
tice:

(i) An indication of whether the no-
tice is the original or a revised notifi-
cation.

(ii) Name, address, and telephone
number of both the facility owner and
operator and the asbestos removal con-
tractor owner or operator.

(iii) Type of operation: demolition or
renovation.

(iv) Description of the facility or af-
fected part of the facility including the
size (square meters [square feet] and
number of floors), age, and present and
prior use of the facility.

(v) Procedure, including analytical
methods, employed to detect the pres-
ence of RACM and Category I and Cat-
egory II nonfriable ACM.

(vi) Estimate of the approximate
amount of RACM to be removed from
the facility in terms of length of pipe
in linear meters (linear feet), surface
area in square meters (square feet) on
other facility components, or volume
in cubic meters (cubic feet) if off the
facility components. Also, estimate the
approximate amount of Category I and
Category II nonfriable ACM in the af-
fected part of the facility that will not
be removed before demolition.

(vii) Location and street address (in-
cluding building number or name and
floor or room number, if appropriate),
city, county, and state, of the facility
being demolished or renovated.

(viii) Scheduled starting and comple-
tion dates of asbestos removal work (or
any other activity, such as site prepa-
ration that would break up, dislodge,
or similarly disturb asbestos material)
in a demolition or renovation; planned
renovation operations involving indi-
vidual nonscheduled operations shall
only include the beginning and ending
dates of the report period as described
in paragraph (a)(4)(iii) of this section.

(ix) Scheduled starting and comple-
tion dates of demolition or renovation.

(x) Description of planned demolition
or renovation work to be performed
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and method(s) to be employed, includ-
ing demolition or renovation tech-
niques to be used and description of af-
fected facility components.

(xi) Description of work practices and
engineering controls to be used to com-
ply with the requirements of this sub-
part, including asbestos removal and
waste-handling emission control proce-
dures.

(xii) Name and location of the waste
disposal site where the asbestos-con-
taining waste material will be depos-
ited.

(xiii) A certification that at least one
person trained as required by para-
graph (c)(8) of this section will super-
vise the stripping and removal de-
scribed by this notification. This re-
quirement shall become effective 1
year after promulgation of this regula-
tion.

(xiv) For facilities described in para-
graph (a)(3) of this section, the name,
title, and authority of the State or
local government representative who
has ordered the demolition, the date
that the order was issued, and the date
on which the demolition was ordered to
begin. A copy of the order shall be at-
tached to the notification.

(xv) For emergency renovations de-
scribed in paragraph (a)(4)(iv) of this
section, the date and hour that the
emergency occurred, a description of
the sudden, unexpected event, and an
explanation of how the event caused an
unsafe condition, or would cause equip-
ment damage or an unreasonable finan-
cial burden.

(xvi) Description of procedures to be
followed in the event that unexpected
RACM is found or Category II nonfri-
able ACM becomes crumbled, pulver-
ized, or reduced to powder.

(xvii) Name, address, and telephone
number of the waste transporter.

(5) The information required in para-
graph (b)(4) of this section must be re-
ported using a form similiar to that
shown in Figure 3.

(c) Procedures for asbestos emission
control. BEach owner or operator of a
demolition or renovation activity to
whom this paragraph applies, accord-
ing to paragraph (a) of this section,
shall comply with the following proce-
dures:

§61.145

(1) Remove all RACM from a facility
being demolished or renovated before
any activity begins that would break
up, dislodge, or similarly disturb the
material or preclude access to the ma-
terial for subsequent removal. RACM
need not be removed before demolition
if:

(i) It is Category I nonfriable ACM
that is not in poor condition and is not
friable.

(ii) It is on a facility component that
is encased in concrete or other simi-
larly hard material and is adequately
wet whenever exposed during demoli-
tion; or

(iii) It was not accessible for testing
and was, therefore, not discovered until
after demolition began and, as a result
of the demolition, the material cannot
be safely removed. If not removed for
safety reasons, the exposed RACM and
any asbestos-contaminated debris must
be treated as asbestos-containing waste
material and adequately wet at all
times until disposed of.

(iv) They are Category II nonfriable
ACM and the probability is low that
the materials will become crumbled,
pulverized, or reduced to powder during
demolition.

(2) When a facility component that
contains, is covered with, or is coated
with RACM is being taken out of the
facility as a unit or in sections:

(i) Adequately wet all RACM exposed
during cutting or disjoining operations;
and

(ii) Carefully lower each unit or sec-
tion to the floor and to ground level,
not dropping, throwing, sliding, or oth-
erwise damaging or disturbing the
RACM.

(3) When RACM is stripped from a fa-
cility component while it remains in
place in the facility, adequately wet
the RACM during the stripping oper-
ation.

(i) In renovation operations, wetting
is not required if:

(A) The owner or operator has ob-
tained prior written approval from the
Administrator based on a written ap-
plication that wetting to comply with
this paragraph would unavoidably dam-
age equipment or present a safety haz-
ard; and

(B) The owner or operator uses of the
following emission control methods:
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(I) A local exhaust ventilation and
collection system designed and oper-
ated to capture the particulate asbes-
tos material produced by the stripping
and removal of the asbestos materials.
The system must exhibit no visible
emissions to the outside air or be de-
signed and operated in accordance with
the requirements in §61.152.

(2) A glove-bag system designed and
operated to contain the particulate as-
bestos material produced by the strip-
ping of the asbestos materials.

(3) Leak-tight wrapping to contain
all RACM prior to dismantlement.

(ii) In renovation operations where
wetting would result in equipment
damage or a safety hazard, and the
methods allowed in paragraph (c¢)(3)(i)
of this section cannot be used, another
method may be used after obtaining
written approval from the Adminis-
trator based upon a determination that
it is equivalent to wetting in control-
ling emissions or to the methods al-
lowed in paragraph (c)(3)(i) of this sec-
tion.

(iii) A copy of the Administrator’s
written approval shall be kept at the
worksite and made available for in-
spection.

(4) After a facility component cov-
ered with, coated with, or containing
RACM has been taken out of the facil-
ity as a unit or in sections pursuant to
paragraph (c¢)(2) of this section, it shall
be stripped or contained in leak-tight
wrapping, except as described in para-
graph (c)(5) of this section. If stripped,
either:

(i) Adequately wet the RACM during
stripping; or

(ii) Use a local exhaust ventilation
and collection system designed and op-
erated to capture the particulate asbes-
tos material produced by the stripping.
The system must exhibit no visible
emissions to the outside air or be de-
signed and operated in accordance with
the requirements in §61.152.

(6) For large facility components
such as reactor vessels, large tanks,
and steam generators, but not beams
(which must be handled in accordance
with paragraphs (¢)(2), (3), and (4) of
this section), the RACM is not required
to be stripped if the following require-
ments are met:
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(i) The component is removed, trans-
ported, stored, disposed of, or reused
without disturbing or damaging the
RACM.

(ii) The component is encased in a
leak-tight wrapping.

(iii) The leak-tight wrapping is la-
beled according to §61.149(d)(1)({), (ii),
and (iii) during all loading and unload-
ing operations and during storage.

(6) For all RACM, including material
that has been removed or stripped:

(i) Adequately wet the material and
ensure that it remains wet until col-
lected and contained or treated in prep-
aration for disposal in accordance with
§61.150; and

(ii) Carefully lower the material to
the ground and floor, not dropping,
throwing, sliding, or otherwise dam-
aging or disturbing the material.

(iii) Transport the material to the
ground via leak-tight chutes or con-
tainers if it has been removed or
stripped more than 50 feet above
ground level and was not removed as
units or in sections.

(iv) RACM contained in leak-tight
wrapping that has been removed in ac-
cordance with paragraphs (c)(4) and
(©)(3)(1)(B)(3) of this section need not be
wetted.

(7) When the temperature at the
point of wetting is below 0 °C (32 °F):

(i) The owner or operator need not
comply with paragraph (¢)(2)(i) and the
wetting provisions of paragraph (c)(3)
of this section.

(ii) The owner or operator shall re-
move facility components containing,
coated with, or covered with RACM as
units or in sections to the maximum
extent possible.

(iii) During periods when wetting op-
erations are suspended due to freezing
temperatures, the owner or operator
must record the temperature in the
area containing the facility compo-
nents at the beginning, middle, and end
of each workday and keep daily tem-
perature records available for inspec-
tion by the Administrator during nor-
mal business hours at the demolition
or renovation site. The owner or oper-
ator shall retain the temperature
records for at least 2 years.

(8) Effective 1 year after promulga-
tion of this regulation, no RACM shall
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be stripped, removed, or otherwise han-
dled or disturbed at a facility regulated
by this section unless at least one on-
site representative, such as a foreman
or management-level person or other
authorized representative, trained in
the provisions of this regulation and
the means of complying with them, is
present. Every 2 years, the trained on-
site individual shall receive refresher
training in the provisions of this regu-
lation. The required training shall in-
clude as a minimum: applicability; no-
tifications; material identification;
control procedures for removals includ-
ing, at least, wetting, local exhaust
ventilation, negative pressure enclo-
sures, glove-bag procedures, and High
Efficiency Particulate Air (HEPA) fil-

§61.145

ters; waste disposal work practices; re-
porting and recordkeeping; and asbes-
tos hazards and worker protection. Evi-
dence that the required training has
been completed shall be posted and
made available for inspection by the
Administrator at the demolition or
renovation site.

(9) For facilities described in para-
graph (a)(3) of this section, adequately
wet the portion of the facility that
contains RACM during the wrecking
operation.

(10) If a facility is demolished by in-
tentional burning, all RACM including
Category I and Category II nonfriable
ACM must be removed in accordance
with the NESHAP before burning.
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NOTIFICATION OF DEMOLITION AND RENOVATION

Operator Project ¢ Postmark Date Received Notification #

I. TYPE OF NOTIFICATION ( O=Original ReRevised C=Cancellad )1

II. FACILITY INFORMATICON ( Identify owner, removal contractor, and other operator )

OWNER NAME:

Address:

Citya I State: ips
Contact: Tels
REMOVAL CONTRACTOR:

Acdress:

City: J States zips
Contacts Tel:
OTHER OPERATOR:

Addressr

Citye lel“l 2ips
Contact: Tels

IXII. TYPE OF OPERATION ( D=Demo O=Ordered Demo R=Renovation E=Emer.Renovation )i

IV. IS ASBESTOS PRESENT? ( Yes/No )

V. FACILITY CESCRIPTION ( Incluce building name, number and floor or room number )

Bldg Rame:

Addrees

Cityr I States J Countyt

Site Locatiom:

Building Sizes ] ¥ of Ploors: [ Aje in Years:

Present User l Prior Use:

VI. PROCEDURE, INCLUDING ANALYTICAL METHOD, IF APPROPRIATE, USED TO CSTECT THE PRESENCE
OF ASBESTOS MATERIAL:

VII. APPROXIMATE AMOUNT OF Monfriable
ASBESTOS, INCLUDING: Asbestos
Material Not Indicate Unit of
1. Regulated ACM to be removed RACM To Be Removed Measurement Below
2. Category I ACM Not Removed To Be
3. Category II ACK Not Removed Removed Cat I Cat II URIT
Pipes LaFft: n ms
Surfece Area sqrts Sq ma
Vol RACM Off Facility Component CuFt: Cu ms
VIII. SCHEDULED DATES ASBESTOS REMOVAL (MM/DD/YY) Start: Complete:
IX. SCHEDULED DATES DEMO/RENOVATION (MM/DD/YY) starts Cooplete:

Continued on page two
Figure 3. Notification of Demolition and Renovation
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§61.146

NOTIFICATION OF DEMOLITION AND RENOVATION ({continued)

X. DESCRIPTION OF PLANNED DEMOLITION OR RENOVATION WORK, AND METHOD(S) TO BE USED:
XI. DESCRIPTION OF WORK PRACTICES AND ENGINEERING CONTROLS TO BE USED TO PREVENT
EMISSIONS OF ASBESTOS AT THE DEMOLITION AND RENOVATION SITE:
XII. WASTE TRANSPORTER #1
Name:
Address
City: State: Zips
Contact Person: Telephone:
WASTE TRANSPORTER #2
Name: |
Address: |
Citys l State: Zip:
Contact Person: Telephone:
XIIXI. WASTE DISPOSAL SITE
Name:
Location:
City: I State: l zips
Telephone:
XIV. IF DEMOLITION ORDERED BY A GOVERNMENT AGENCY, PLEASE IDENTIFY THE AGENCY BELOW:
Namet l Titles
Authority:

Date

of Order (MMJDD/YY): l Date Ordered to Begin (MM/DD/YY):

Xv.

POR EMERGENCY RENOVATIONS

Date

and Hour of Emergency (MM/DD/YY):

Description of the Sudden, Unexpected Bvent:

Bxplanation of how the event caused unsafe conditions or would cause equipment damage
©r an unreasonable financial burden:

XVI.

DESCRIPTION OF PROCEDURES TO BE FOLLOWED IN THE EVENT THAT UNEXPECTED ASBESTOS IS
FOUND OR PREVIOUSLY NONFRIABLE ASBESTOS MATERIAL BECOMES CRUMBLED, PULVERIZED,

OR REDUCED TO POWDER.

XVI. I CERTIFY THAT AN INDIVIDUAL TRAINED IN THE PROVISIONS OF THIS REGULATION (40 CFR
PART 61, SUBPART M) WILL BE ON-SITE DURING THE DEMOLITION OR RENOVATION AND EVIDENC
THAT THE REQUIRED TRAINING HAS BEEN ACCOMPLISHED BY THIS PERSON WILL BE AVAILABLE
FOR INSPECTION DURING NORMAL BUSINESS HOURS. (Required 1 year after promulgation)
(signature of Owner/Operator) {Date)
XVII. I CERTIFY THAT THE ABOVE INFORMATION IS CORRECT.
(Signature of Owner/Operator) (Date)
Figure 3. Notification of Demolition and Renovation
[656 FR 48419, Nov. 20, 1990; 56 FR 1669, Jan. 16, 1991]

§61.146 Standard for spraying.

The owner or operator of an oper-
ation in which asbestos-containing ma-
terials are spray applied shall comply
with the following requirements:

(a) For spray-on application on build-
ings, structures, pipes, and conduits, do
not use material containing more than
1 percent asbestos as determined using
the method specified in appendix E,
subpart E, 40 CFR part 763, section 1,
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Polarized Light Microscopy, except as
provided in paragraph (c) of this sec-
tion.

(b) For spray-on application of mate-
rials that contain more than 1 percent
asbestos as determined using the meth-
od specified in appendix E, subpart E,
40 CFR part 763, section 1, Polarized
Light Microscopy, on equipment and
machinery, except as provided in para-
graph (c) of this section:

(1) Notify the Administrator at least
20 days before beginning the spraying
operation. Include the following infor-
mation in the notice:

(i) Name and address of owner or op-
erator.

(ii) Location of spraying operation.

(iii) Procedures to be followed to
meet the requirements of this para-
graph.

(2) Discharge no visible emissions to
the outside air from spray-on applica-
tion of the asbestos-containing mate-
rial or use the methods specified by
§61.152 to clean emissions containing
particulate asbestos material before
they escape to, or are vented to, the
outside air.

(c) The requirements of paragraphs
(a) and (b) of this section do not apply
to the spray-on application of mate-
rials where the asbestos fibers in the
materials are encapsulated with a bitu-
minous or resinous binder during
spraying and the materials are not fri-
able after drying.

(d) Owners or operators of sources
subject to this paragraph are exempt
from the requirements of §§61.05(a),
61.07 and 61.09.

[49 FR 13661, Apr. 5, 1984. Redesignated and
amended at 55 FR 48424, Nov. 20, 1990; 60 FR
31920, June 19, 1995]

§61.147 Standard for fabricating.

(a) Applicability. This section applies
to the following fabricating operations
using commercial asbestos:

(1) The fabrication of cement build-
ing products.

(2) The fabrication of friction prod-
ucts, except those operations that pri-
marily install asbestos friction mate-
rials on motor vehicles.

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

(b) Standard. Each owner or operator
of any of the fabricating operations to
which this section applies shall either:

(1) Discharge no visible emissions to
the outside air from any of the oper-
ations or from any building or struc-
ture in which they are conducted or
from any other fugitive sources; or

(2) Use the methods specified by
§61.152 to clean emissions containing
particulate asbestos material before
they escape to, or are vented to, the
outside air.

(3) Monitor each potential source of
asbestos emissions from any part of the
fabricating facility, including air
cleaning devices, process equipment,
and buildings that house equipment for
material processing and handling, at
least once each day, during daylight
hours, for visible emissions to the out-
side air during periods of operation.
The monitoring shall be by visual ob-
servation of at least 15 seconds dura-
tion per source of emissions.

(4) Inspect each air cleaning device at
least once each week for proper oper-
ation and for changes that signal the
potential for malfunctions, including,
to the maximum extent possible with-
out dismantling other than opening the
device, the presence of tears, holes, and
abrasions in filter bags and for dust de-
posits on the clean side of bags. For air
cleaning devices that cannot be in-
spected on a weekly basis according to
this paragraph, submit to the Adminis-
trator, and revise as necessary, a writ-
ten maintenance plan to include, at a
minimum, the following:

(i) Maintenance schedule.

(ii) Recordkeeping plan.

(5) Maintain records of the results of
visible emission monitoring and air
cleaning device inspections using a for-
mat similar to that shown in Figures 1
and 2 and include the following:

(i) Date and time of each inspection.

(ii) Presence or absence of visible
emissions.

(iii) Condition of fabric filters, in-
cluding presence of any tears, holes,
and abrasions.

(iv) Presence of dust deposits on
clean side of fabric filters.

(v) Brief description of corrective ac-
tions taken, including date and time.
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(vi) Daily hours of operation for each
air cleaning device.

(6) Furnish upon request and make
available at the affected facility during
normal business hours for inspection
by the Administrator, all records re-
quired under this section.

(7) Retain a copy of all monitoring
and inspection records for at least 2

years.
(8) Submit semiannually a copy of
the visible emission monitoring

records to the Administrator if visible
emission occurred during the report pe-
riod. Semiannual reports shall be post-
marked by the 30th day following the
end of the six-month period.

[49 FR 13661, Apr. 5, 1984. Redesignated and
amended at 55 FR 48424, Nov. 20, 1991; 64 FR
7467, Feb. 12, 1999]

§61.148 Standard for insulating mate-
rials.

No owner or operator of a facility
may install or reinstall on a facility
component any insulating materials
that contain commercial asbestos if
the materials are either molded and
friable or wet-applied and friable after
drying. The provisions of this section
do not apply to spray-applied insu-
lating materials regulated under
§61.146.

[55 FR 48424, Nov. 20, 1990]

§61.149 Standard for waste disposal
for asbestos mills.

Each owner or operator of any source
covered under the provisions of §61.142
shall:

(a) Deposit all asbestos-containing
waste material at a waste disposal site
operated in accordance with the provi-
sions of §61.154; and

(b) Discharge no visible emissions to
the outside air from the transfer of
control device asbestos waste to the
tailings conveyor, or use the methods
specified by §61.152 to clean emissions
containing particulate asbestos mate-
rial before they escape to, or are vent-
ed to, the outside air. Dispose of the as-
bestos waste from control devices in
accordance with §61.150(a) or paragraph
(c) of this section; and

(c) Discharge no visible emissions to
the outside air during the collection,
processing, packaging, or on-site trans-
porting of any asbestos-containing

§61.149

waste material, or use one of the dis-
posal methods specified in paragraphs
(c) (1) or (2) of this section, as follows:

(1) Use a wetting agent as follows:

(i) Adequately mix all asbestos-con-
taining waste material with a wetting
agent recommended by the manufac-
turer of the agent to effectively wet
dust and tailings, before depositing the
material at a waste disposal site. Use
the agent as recommended for the par-
ticular dust by the manufacturer of the
agent.

(ii) Discharge no visible emissions to
the outside air from the wetting oper-
ation or use the methods specified by
§61.152 to clean emissions containing
particulate asbestos material before
they escape to, or are vented to, the
outside air.

(iii) Wetting may be suspended when
the ambient temperature at the waste
disposal site is less than —9.5 °C (15 °F),
as determined by an appropriate meas-
urement method with an accuracy of 1
°C (2 °F). During periods when wetting
operations are suspended, the tempera-
ture must be recorded at least at hour-
ly intervals, and records must be re-
tained for at least 2 years in a form
suitable for inspection.

(2) Use an alternative emission con-
trol and waste treatment method that
has received prior written approval by
the Administrator. To obtain approval
for an alternative method, a written
application must be submitted to the
Administrator demonstrating that the
following criteria are met:

(i) The alternative method will con-
trol asbestos emissions equivalent to
currently required methods.

(ii) The suitability of the alternative
method for the intended application.

(iii) The alternative method will not
violate other regulations.

(iv) The alternative method will not
result in increased water pollution,
land pollution, or occupational haz-
ards.

(d) When waste is transported by ve-
hicle to a disposal site:

(1) Mark vehicles used to transport
asbestos-containing waste material
during the loading and unloading of the
waste so that the signs are visible. The
markings must:
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(i) Be displayed in such a manner and
location that a person can easily read
the legend.

(ii) Conform to the requirements for
51 cm x 36 cm (20 in x 14 in) upright for-
mat signs specified in 29 CFR
1910.145(d)(4) and this paragraph; and

(iii) Display the following legend in
the lower panel with letter sizes and
styles of a visibility at least equal to
those specified in this paragraph.

Legend
DANGER
ASBESTOS DUST HAZARD
CANCER AND LUNG DISEASE HAZARD
Authorized Personnel Only
Notation
2.5 cm (1 inch) Sans Serif, Gothic or Block
2.5 cm (1 inch) Sans Serif, Gothic or Block
1.9 cm (34 inch) Sans Serif, Gothic or Block
14 Point Gothic

Spacing between any two lines must be
a least equal to the height of the upper
of the two lines.

(2) For off-site disposal, provide a
copy of the waste shipment record, de-
scribed in paragraph (e)(1) of this sec-
tion, to the disposal site owner or oper-
ator at the same time as the asbestos-
containing waste material is delivered
to the disposal site.

(e) For all asbestos-containing waste
material transported off the facility
site:

(1) Maintain asbestos waste shipment
records, using a form similar to that
shown in Figure 4, and include the fol-
lowing information:

(i) The name, address, and telephone
number of the waste generator.

(ii) The name and address of the
local, State, or EPA Regional agency
responsible for administering the as-
bestos NESHAP program.

(iii) The quantity of the asbestos-
containing waste material in cubic me-
ters (cubic yards).

(iv) The name and telephone number
of the disposal site operator.

(v) The name and physical site loca-
tion of the disposal site.

40 CFR Ch. | (7-1-11 Edition)

(vi) The date transported.

(vii) The name, address, and tele-
phone number of the transporter(s).

(viii) A certification that the con-
tents of this consignment are fully and
accurately described by proper ship-
ping name and are classified, packed,
marked, and labeled, and are in all re-
spects in proper condition for transport
by highway according to applicable
international and government regula-
tions.

(2) For waste shipments where a copy
of the waste shipment record, signed by
the owner or operator of the designated
disposal site, is not received by the
waste generator within 35 days of the
date the waste was accepted by the ini-
tial transporter, contact the trans-
porter and/or the owner or operator of
the designated disposal site to deter-
mine the status of the waste shipment.

(3) Report in writing to the local,
State, or EPA Regional office respon-
sible for administering the asbestos
NESHAP program for the waste gener-
ator if a copy of the waste shipment
record, signed by the owner or operator
of the designated waste disposal site, is
not received by the waste generator
within 45 days of the date the waste
was accepted by the initial transporter.
Include in the report the following in-
formation:

(i) A copy of the waste shipment
record for which a confirmation of de-
livery was not received, and

(ii) A cover letter signed by the waste
generator explaining the efforts taken
to locate the asbestos waste shipment
and the results of those efforts.

(4) Retain a copy of all waste ship-
ment records, including a copy of the
waste shipment record signed by the
owner or operator of the designated
waste disposal site, for at least 2 years.

(f) Furnish upon request, and make
available for inspection by the Admin-
istrator, all records required under this
section.
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1. Work site name ana mailing address Owner's name Owner's
telephone no.
2. Operator's name and address Operator's
telephone no.
3. Waste disposal site (WDS) name, WDS
mailing address, and physical site phone no.
location
4. Name, and address of responsible agency
S~
3
L]
&15. Description of materials 6. Containers |7. Totgl qugntity
g No. Type m? (yd?)
S
8. Special handling instructions and additional information
9. OPERATOR'S CERTIFICATION: I hereby declare that the contents of this
consignment are fully and accurately described above by proper shipping
name and are classified, packed, marked, and labeled, and are in all
respects in proper condition for transport by highway according to
applicable international and government regulations.
Printed/typed name & title Signature Month Day Year
10. Transporter 1 (Acknowledgment of receipt of materials)
Printed/typea name & title Signature Month Day Year
1 9
g Address and telephone no.
o
Z’ll. Transporter 2 (Acknowledgment of receipt of materials)
-]
= Printed/typed name & title Signature Month Day Year
Address and telephone no.
3|12, Discrepancy indication space
:.’ 13. Waste disposal site
s owner or operator: Certification of receipt of asbestos materials
S covered by this manifest except as noted in item 12,
» Printed/typed name & title Signature Month Day Year
(=]
(Continued

Figure 4. Waste Shipment Record
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Waste Generator Section (Items 1-9)

INSTRUCTIONS

1.

NOTE:

Enter the name of the facility at which asbestos waste is generated and
the address where the facility is located. In the appropriate spaces,

also enter the name of the owner of the facility and the owner's phone

number.

If a demolition or renovation, enter the name and address of the company
and authorized agent responsible for performing the asbestos removal.
In the appropriate spaces, also enter the phone number of the operator.

Enter the name, address, and physical site location of the waste

disposal site (WDS) that will be receiving the asbestos materials. In
the appropriate spaces, also enter the phone number of the WDS. Enter
“on-site" if the waste will be disposed of on the generator's property.

Provide the name and address of the local, State, or EPA Regional office
responsible for administering the asbestos NESHAP program.

Indicate the types of asbestos waste materials generated. If from a
demolition or renovation, indicate the amount of asbestos that is

- Friable asbestos material
- Nonfriable asbestos material

Enter the number of containers used to transport the asbestos materials
listed in item 5. Also enter one of the following container codes used
in transporting each type of asbestos material (specify any other type
of container used 1f not listed below):

DM - Metal drums, barrels
DP - Plastic drums, barrels
BA - 6 mil plastic bags or wrapping

Enter the quantities of each type of asbestos material removed in units
of cubic meters (cubic yards).

Use this space to indicate special transportation, treatment, storage
or disposal or Bill of Lading information. If an alternate waste
disposal site is designated, note it here. Emergency response
telephone numbers or similar information may be included here.

The authorized agent of the waste generator must read and then sign
and date this certification. The date is the datel of receipt by
transporter.

The waste generator must retain a copy of this form.

(continued)

Figure 4. Waste Shipment Record
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Transporter Section (Items 10 & 11)

Disposal Site Section (Items 12 & 13)

Enter name, address, and telephone number of each transporter
Print or type the full name and title of
person accepting responsibility and acknowledging receipt of
materials as listed on this waste shipment record for transport.

10. & 11,
used, ff applicable.
Enter date of receipt and signature.
NOTE: The transporter must retain a copy of this form.

The authorized representative of the WDS must note in this space any
discrepancy between waste described on this manifest and waste actually

rejected materials should be l1isted and destination of those materials
A site that converts asbestos-containing waste material to

The date is the date of signature and receipt of

12.
received as well as any improperly enclosed or contained waste.
provided.
nonasbestos material {s considered a WDS.

13. The signature (by hand) of the authorized WDS agent indicates
acceptance and agreement with statements on this manifest except as
noted in item 12,
shipment.

NOTE: The WOS must retain a completed copy of this form.

also send a completed copy to the operator listed in item 2,

Any

The WDS must

Figure 4.

§61.150 Standard for waste disposal
for manufacturing, fabricating,
demolition, renovation, and spray-
ing operations.

Each owner or operator of any source
covered under the provisions of
§§61.144, 61.145, 61.146, and 61.147 shall
comply with the following provisions:

(a) Discharge no visible emissions to
the outside air during the collection,
processing (including incineration),
packaging, or transporting of any as-
bestos-containing waste material gen-
erated by the source, or use one of the
emission control and waste treatment
methods specified in paragraphs (a) (1)
through (4) of this section.

(1) Adequately wet asbestos-con-
taining waste material as follows:

(i) Mix control device asbestos waste
to form a slurry; adequately wet other
asbestos-containing waste material;
and

(ii) Discharge no visible emissions to
the outside air from collection, mixing,
wetting, and handling operations, or
use the methods specified by §61.1562 to
clean emissions containing particulate

Waste Shipment Record

asbestos material before they escape
to, or are vented to, the outside air;
and

(iii) After wetting, seal all asbestos-
containing waste material in leak-
tight containers while wet; or, for ma-
terials that will not fit into containers
without additional breaking, put mate-
rials into leak-tight wrapping; and

(iv) Label the containers or wrapped
materials specified in paragraph
(a)(1)(iii) of this section using warning
labels specified by Occupational Safety
and Health Standards of the Depart-
ment of Labor, Occupational Safety
and Health Administration (OSHA)
under 29 CFR  1910.1001(j)(4) or
1926.1101(k)(8). The labels shall be
printed in letters of sufficient size and
contrast so as to be readily visible and
legible.

(v) For asbestos-containing waste
material to be transported off the facil-
ity site, label containers or wrapped
materials with the name of the waste
generator and the location at which
the waste was generated.
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(2) Process asbestos-containing waste
material into nonfriable forms as fol-
lows:

(i) Form all asbestos-containing
waste material into nonfriable pellets
or other shapes;

(ii) Discharge no visible emissions to
the outside air from collection and
processing operations, including incin-
eration, or use the method specified by
§61.152 to clean emissions containing
particulate asbestos material before
they escape to, or are vented to, the
outside air.

(3) For facilities demolished where
the RACM is not removed prior to dem-
olition according to §§61.145(c)(1) (i),
(ii), (iii), and (iv) or for facilities de-
molished according to §61.145(c)(9), ade-
quately wet asbestos-containing waste
material at all times after demolition
and keep wet during handling and load-
ing for transport to a disposal site. As-
bestos-containing waste materials cov-
ered by this paragraph do not have to
be sealed in leak-tight containers or
wrapping but may be transported and
disposed of in bulk.

(4) Use an alternative emission con-
trol and waste treatment method that
has received prior approval by the Ad-
ministrator according to the procedure
described in §61.149(c)(2).

(5) As applied to demolition and ren-
ovation, the requirements of paragraph
(a) of this section do not apply to Cat-
egory I nonfriable ACM waste and Cat-
egory II nonfriable ACM waste that did
not become crumbled, pulverized, or re-
duced to powder.

(b) All asbestos-containing waste ma-
terial shall be deposited as soon as is
practical by the waste generator at:

(1) A waste disposal site operated in
accordance with the provisions of
§61.154, or

(2) An EPA-approved site that con-
verts RACM and asbestos-containing
waste material into nonasbestos (as-
bestos-free) material according to the
provisions of §61.155.

(3) The requirements of paragraph (b)
of this section do not apply to Cat-
egory I nonfriable ACM that is not
RACM.

(c) Mark vehicles used to transport
asbestos-containing waste material
during the loading and unloading of
waste so that the signs are visible. The
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markings must conform to the require-
ments of §§61.149(d)(1) (i), (ii), and (iii).

(d) For all asbestos-containing waste
material transported off the facility
site:

(1) Maintain waste shipment records,
using a form similar to that shown in
Figure 4, and include the following in-
formation:

(i) The name, address, and telephone
number of the waste generator.

(ii) The name and address of the
local, State, or EPA Regional office re-
sponsible for administering the asbes-
tos NESHAP program.

(iii) The approximate quantity in
cubic meters (cubic yards).

(iv) The name and telephone number
of the disposal site operator.

(v) The name and physical site loca-
tion of the disposal site.

(vi) The date transported.

(vii) The name, address, and tele-
phone number of the transporter(s).

(viii) A certification that the con-
tents of this consignment are fully and
accurately described by proper ship-
ping name and are classified, packed,
marked, and labeled, and are in all re-
spects in proper condition for transport
by highway according to applicable
international and government regula-
tions.

(2) Provide a copy of the waste ship-
ment record, described in paragraph
(d)(A) of this section, to the disposal
site owners or operators at the same
time as the asbestos-containing waste
material is delivered to the disposal
site.

(3) For waste shipments where a copy
of the waste shipment record, signed by
the owner or operator of the designated
disposal site, is not received by the
waste generator within 35 days of the
date the waste was accepted by the ini-
tial transporter, contact the trans-
porter and/or the owner or operator of
the designated disposal site to deter-
mine the status of the waste shipment.

(4) Report in writing to the local,
State, or EPA Regional office respon-
sible for administering the asbestos
NESHAP program for the waste gener-
ator if a copy of the waste shipment
record, signed by the owner or operator
of the designated waste disposal site, is
not received by the waste generator
within 45 days of the date the waste
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was accepted by the initial transporter.
Include in the report the following in-
formation:

(i) A copy of the waste shipment
record for which a confirmation of de-
livery was not received, and

(i1) A cover letter signed by the waste
generator explaining the efforts taken
to locate the asbestos waste shipment
and the results of those efforts.

(5) Retain a copy of all waste ship-
ment records, including a copy of the
waste shipment record signed by the
owner or operator of the designated
waste disposal site, for at least 2 years.

(e) Furnish upon request, and make
available for inspection by the Admin-
istrator, all records required under this
section.

[65 FR 48429, Nov. 20, 1990; 56 FR 1669, Jan. 16,
1991, as amended at 68 FR 54793, Sept. 18,
2003]

§61.151 Standard for inactive waste
disposal sites for asbestos mills and
manufacturing and fabricating op-
erations.

Each owner or operator of any inac-
tive waste disposal site that was oper-
ated by sources covered under §61.142,
61.144, or 61.147 and received deposits of
asbestos-containing waste material
generated by the sources, shall:

(a) Comply with one of the following:

(1) Either discharge no visible emis-
sions to the outside air from an inac-
tive waste disposal site subject to this
paragraph; or

(2) Cover the asbestos-containing
waste material with at least 15 centi-
meters (6 inches) of compacted non-
asbestos-containing material, and grow
and maintain a cover of vegetation on
the area adequate to prevent exposure
of the asbestos-containing waste mate-
rial. In desert areas where vegetation
would be difficult to maintain, at least
8 additional centimeters (3 inches) of
well-graded, nonasbestos crushed rock
may be placed on top of the final cover
instead of vegetation and maintained
to prevent emissions; or

(3) Cover the asbestos-containing
waste material with at least 60 centi-
meters (2 feet) of compacted non-
asbestos-containing material, and
maintain it to prevent exposure of the
asbestos-containing waste; or

§61.151

(4) For inactive waste disposal sites
for asbestos tailings, a resinous or pe-
troleum-based dust suppression agent
that effectively binds dust to control
surface air emissions may be used in-
stead of the methods in paragraphs (a)
1), (2), and (3) of this section. Use the
agent in the manner and frequency rec-
ommended for the particular asbestos
tailings by the manufacturer of the
dust suppression agent to achieve and
maintain dust control. Obtain prior
written approval of the Administrator
to use other equally effective dust sup-
pression agents. For purposes of this
paragraph, any used, spent, or other
waste oil is not considered a dust sup-
pression agent.

(b) Unless a natural barrier ade-
quately deters access by the general
public, install and maintain warning
signs and fencing as follows, or comply
with paragraph (a)(2) or (a)(3) of this
section.

(1) Display warning signs at all en-
trances and at intervals of 100 m (328
ft) or less along the property line of the
site or along the perimeter of the sec-
tions of the site where asbestos-con-
taining waste material was deposited.
The warning signs must:

(i) Be posted in such a manner and lo-
cation that a person can easily read
the legend; and

(ii) Conform to the requirements for
51 cmx36 cm (20"x14”) upright format
signs specified in 29 CFR 1910.145(d)(4)
and this paragraph; and

(iii) Display the following legend in
the lower panel with letter sizes and
styles of a visibility at least equal to
those specified in this paragraph.

Legend Notation
Asbestos Waste Disposal 2.5 cm (1 inch) Sans Serif,
Site. Gothic or Block
Do Not Create Dust ............... 1.9 cm (%4 inch) Sans Serif,
Gothic or Block
Breathing Asbestos is Haz- 14 Point Gothic.

ardous to Your Health.

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

(2) Fence the perimeter of the site in
a manner adequate to deter access by
the general public.
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(3) When requesting a determination
on whether a mnatural barrier ade-
quately deters public access, supply in-
formation enabling the Administrator
to determine whether a fence or a nat-
ural barrier adequately deters access
by the general public.

(c) The owner or operator may use an
alternative control method that has re-
ceived prior approval of the Adminis-
trator rather than comply with the re-
quirements of paragraph (a) or (b) of
this section.

(d) Notify the Administrator in writ-
ing at least 45 days prior to excavating
or otherwise disturbing any asbestos-
containing waste material that has
been deposited at a waste disposal site
under this section, and follow the pro-
cedures specified in the notification. If
the excavation will begin on a date
other than the one contained in the
original notice, notice of the new start
date must be provided to the Adminis-
trator at least 10 working days before
excavation begins and in no event shall
excavation begin earlier than the date
specified in the original notification.
Include the following information in
the notice:

(1) Scheduled starting and comple-
tion dates.

(2) Reason for disturbing the waste.

(3) Procedures to be used to control
emissions during the excavation, stor-
age, transport, and ultimate disposal of
the excavated asbestos-containing
waste material. If deemed necessary,
the Administrator may require changes
in the emission control procedures to
be used.

(4) Location of any temporary stor-
age site and the final disposal site.

(e) Within 60 days of a site becoming
inactive and after the effective date of
this subpart, record, in accordance
with State law, a notation on the deed
to the facility property and on any
other instrument that would normally
be examined during a title search; this
notation will in perpetuity notify any
potential purchaser of the property
that:

(1) The land has been used for the dis-
posal of asbestos-containing waste ma-
terial;

(2) The survey plot and record of the
location and quantity of asbestos-con-
taining waste disposed of within the
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disposal site required in §61.154(f) have
been filed with the Administrator; and

(3) The site is subject to 40 CFR part
61, subpart M.

[49 FR 13661, Apr. 5, 1984, as amended at 53
FR 36972, Sept. 23, 1988. Redesignated and
amended at 55 FR 48429, Nov. 20, 1990]

§61.152 Air-cleaning.

(a) The owner or operator who uses
air cleaning, as specified in §§61.142(a),
61.144(b)(2), 61.145(c)(3)(1)(B)(1),
61.145(c)(4)(ii), 61.145(c)(11)(i),
61.146(b)(2), 61.147(b)(2), 61.149(b),
61.149(c)(1)(ii), 61.150(a)(1)(ii),
61.150(a)(2)(ii), and 61.155(e) shall:

(1) Use fabric filter collection de-
vices, except as noted in paragraph (b)
of this section, doing all of the fol-
lowing:

(i) Ensuring that the airflow perme-
ability, as determined by ASTM Meth-
od D737-75, does not exceed 9 m3/min/m2
(30 ft3min/ft2) for woven fabrics or 113/
min/m2(35 ft3/min/ft2) for felted fabrics,
except that 12 m3/min/m?2 (40 ft3min/ft2)
for woven and 14 m3/min/m2 (45 ft 3min/
ft2) for felted fabrics is allowed for fil-
tering air from asbestos ore dryers; and

(ii) Ensuring that felted fabric weighs
at least 475 grams per square meter (14
ounces per square yard) and is at least
1.6 millimeters (one-sixteenth inch)
thick throughout; and

(iii) Avoiding the use of synthetic
fabrics that contain fill yarn other
than that which is spun.

(2) Properly install, use, operate, and
maintain all air-cleaning equipment
authorized by this section. Bypass de-
vices may be used only during upset or
emergency conditions and then only
for so long as it takes to shut down the
operation generating the particulate
asbestos material.

(3) For fabric filter collection devices
installed after January 10, 1989, provide
for easy inspection for faulty bags.

(b) There are the following excep-
tions to paragraph (a)(1):

(1) After January 10, 1989, if the use
of fabric creates a fire or explosion haz-
ard, or the Administrator determines
that a fabric filter is not feasible, the
Administrator may authorize as a sub-
stitute the use of wet collectors de-
signed to operate with a unit con-
tacting energy of at least 9.95

120



Environmental Protection Agency

kilopascals (40 inches water gage pres-
sure).

(2) Use a HEPA filter that is certified
to be at least 99.97 percent efficient for
0.3 micron particles.

(3) The Administrator may authorize
the use of filtering equipment other
than described in paragraphs (a)(1) and
(b)(1) and (2) of this section if the
owner or operator demonstrates to the
Administrator’s satisfaction that it is
equivalent to the described equipment
in filtering particulate asbestos mate-
rial.

[49 FR 13661, Apr. 5, 1984; 49 FR 25453, June 21,
1984, as amended at 51 FR 8199, Mar. 10, 1986.
Redesignated and amended at 55 FR 48430,
Nov. 20, 1990]

§61.153 Reporting.

(a) Any new source to which this sub-
part applies (with the exception of
sources subject to §§61.143, 61.145,
61.146, and 61.148), which has an initial
startup date preceding the effective
date of this revision, shall provide the
following information to the Adminis-
trator postmarked or delivered within
90 days of the effective date. In the
case of a new source that does not have
an initial startup date preceding the ef-
fective date, the information shall be
provided, postmarked or delivered,
within 90 days of the initial startup
date. Any owner or operator of an ex-
isting source shall provide the fol-
lowing information to the Adminis-
trator within 90 days of the effective
date of this subpart unless the owner or
operator of the existing source has pre-
viously provided this information to
the Administrator. Any changes in the
information provided by any existing
source shall be provided to the Admin-
istrator, postmarked or delivered,
within 30 days after the change.

(1) A description of the emission con-
trol equipment used for each process;
and

(i) If the fabric device uses a woven
fabric, the airflow permeability in m3/
min/m2 and; if the fabric is synthetic,
whether the fill yarn is spun or not
spun; and

(ii) If the fabric filter device uses a
felted fabric, the density in g/m2, the
minimum thickness in inches, and the
airflow permeability in m3/min/m2.
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(2) If a fabric filter device is used to
control emissions,

(i) The airflow permeability in ms3/
min/m2 (ft3/min/ft2) if the fabric filter
device uses a woven fabric, and, if the
fabric is synthetic, whether the fill
yarn is spun or not spun; and

(ii) If the fabric filter device uses a
felted fabric, the density in g/m2 (oz/
yd2?), the minimum thickness in milli-
meters (inches), and the airflow perme-
ability in m3/min/m2 (ft3/min/ft2).

(3) If a HEPA filter is used to control
emissions, the certified efficiency.

(4) For sources subject to §§61.149 and
61.150:

(i) A brief description of each process
that generates asbestos-containing
waste material; and

(ii) The average volume of asbestos-
containing waste material disposed of,
measured in m3/day (yd3/day); and

(iii) The emission control methods
used in all stages of waste disposal; and

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

(5) For sources subject to §§61.151 and
61.154:

(i) A brief description of the site; and

(ii) The method or methods used to
comply with the standard, or alter-
native procedures to be used.

(b) The information required by para-
graph (a) of this section must accom-
pany the information required by
§61.10. Active waste disposal sites sub-
ject to §61.154 shall also comply with
this provision. Roadways, demolition
and renovation, spraying, and insu-
lating materials are exempted from the
requirements of §61.10(a). The informa-
tion described in this section must be
reported using the format of appendix
A of this part as a guide.

(Sec. 114. Clean Air Act as amended (42
U.S.C. 7414))

[49 FR 13661, Apr. 5, 1984. Redesignated and
amended at 55 FR 48430, Nov. 20, 1990; 56 FR
1669, Jan. 16, 1991]

§61.154 Standard for active waste dis-
posal sites.

Each owner or operator of an active
waste disposal site that receives asbes-
tos-containing waste material from a
source covered under §61.149, 61.150, or
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61.155 shall meet the requirements of
this section:

(a) Either there must be no visible
emissions to the outside air from any
active waste disposal site where asbes-
tos-containing waste material has been
deposited, or the requirements of para-
graph (c¢) or (d) of this section must be
met.

(b) Unless a natural barrier ade-
quately deters access by the general
public, either warning signs and fenc-
ing must be installed and maintained
as follows, or the requirements of para-
graph (c)(1) of this section must be
met.

(1) Warning signs must be displayed
at all entrances and at intervals of 100
m (330 ft) or less along the property
line of the site or along the perimeter
of the sections of the site where asbes-
tos-containing waste material is depos-
ited. The warning signs must:

(i) Be posted in such a manner and lo-
cation that a person can easily read
the legend; and

(ii) Conform to the requirements of 51
cm x 36 cm (20”x14”) upright format
signs specified in 29 CFR 1910.145(d)(4)
and this paragraph; and

(iii) Display the following legend in
the lower panel with letter sizes and
styles of a visibility at least equal to
those specified in this paragraph.

Legend Notation

Asbestos Waste Disposal 2.5 cm (1 inch) Sans Serif,
Site. Gothic or Block.

Do Not Create Dust ............... 1.9 cm (%4 inch) Sans Serif,
Gothic or Block.
Breathing Asbestos is Haz- 14 Point Gothic.

ardous to Your Health.

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

(2) The perimeter of the disposal site
must be fenced in a manner adequate
to deter access by the general public.

(3) Upon request and supply of appro-
priate information, the Administrator
will determine whether a fence or a
natural barrier adequately deters ac-
cess by the general public.

(c) Rather than meet the no visible
emission requirement of paragraph (a)
of this section, at the end of each oper-
ating day, or at least once every 24-
hour period while the site is in contin-
uous operation, the asbestos-con-
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taining waste material that has been
deposited at the site during the oper-
ating day or previous 24-hour period
shall:

(1) Be covered with at least 15 centi-
meters (6 inches) of compacted non-
asbestos-containing material, or

(2) Be covered with a resinous or pe-
troleum-based dust suppression agent
that effectively binds dust and controls
wind erosion. Such an agent shall be
used in the manner and frequency rec-
ommended for the particular dust by
the dust suppression agent manufac-
turer to achieve and maintain dust
control. Other equally effective dust
suppression agents may be used upon
prior approval by the Administrator.
For purposes of this paragraph, any
used, spent, or other waste o0il is not
considered a dust suppression agent.

(d) Rather than meet the no visible
emission requirement of paragraph (a)
of this section, use an alternative emis-
sions control method that has received
prior written approval by the Adminis-
trator according to the procedures de-
scribed in §61.149(c)(2).

(e) For all asbestos-containing waste
material received, the owner or oper-
ator of the active waste disposal site
shall:

(1) Maintain waste shipment records,
using a form similar to that shown in
Figure 4, and include the following in-
formation:

(i) The name, address, and telephone
number of the waste generator.

(ii) The name, address, and telephone
number of the transporter(s).

(iii) The quantity of the asbestos-
containing waste material in cubic me-
ters (cubic yards).

(iv) The presence of improperly en-
closed or uncovered waste, or any as-
bestos-containing waste material not
sealed in leak-tight containers. Report
in writing to the local, State, or EPA
Regional office responsible for admin-
istering the asbestos NESHAP program
for the waste generator (identified in
the waste shipment record), and, if dif-
ferent, the local, State, or EPA Re-
gional office responsible for admin-
istering the asbestos NESHAP program
for the disposal site, by the following
working day, the presence of a signifi-
cant amount of improperly enclosed or
uncovered waste. Submit a copy of the
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waste shipment record along with the
report.

(v) The date of the receipt.

(2) As soon as possible and no longer
than 30 days after receipt of the waste,
send a copy of the signed waste ship-
ment record to the waste generator.

(3) Upon discovering a discrepancy
between the quantity of waste des-
ignated on the waste shipment records
and the quantity actually received, at-
tempt to reconcile the discrepancy
with the waste generator. If the dis-
crepancy is not resolved within 15 days
after receiving the waste, immediately
report in writing to the local, State, or
EPA Regional office responsible for ad-
ministering the asbestos NESHAP pro-
gram for the waste generator (identi-
fied in the waste shipment record), and,
if different, the local, State, or EPA
Regional office responsible for admin-
istering the asbestos NESHAP program
for the disposal site. Describe the dis-
crepancy and attempts to reconcile it,
and submit a copy of the waste ship-
ment record along with the report.

(4) Retain a copy of all records and
reports required by this paragraph for
at least 2 years.

(f) Maintain, until closure, records of
the location, depth and area, and quan-
tity in cubic meters (cubic yards) of as-
bestos-containing waste material with-
in the disposal site on a map or dia-
gram of the disposal area.

(g) Upon closure, comply with all the
provisions of §61.151.

(h) Submit to the Administrator,
upon closure of the facility, a copy of
records of asbestos waste disposal loca-
tions and quantities.

(i) Furnish upon request, and make
available during normal business hours
for inspection by the Administrator,
all records required under this section.

(j) Notify the Administrator in writ-
ing at least 45 days prior to excavating
or otherwise disturbing any asbestos-
containing waste material that has
been deposited at a waste disposal site
and is covered. If the excavation will
begin on a date other than the one con-
tained in the original notice, notice of
the new start date must be provided to
the Administrator at least 10 working
days before excavation begins and in no
event shall excavation begin earlier
than the date specified in the original
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notification. Include the following in-
formation in the notice:

(1) Scheduled starting and comple-
tion dates.

(2) Reason for disturbing the waste.

(3) Procedures to be used to control
emissions during the excavation, stor-
age, transport, and ultimate disposal of
the excavated asbestos-containing
waste material. If deemed necessary,
the Administrator may require changes
in the emission control procedures to
be used.

(4) Location of any temporary stor-
age site and the final disposal site.

(Secs. 112 and 301(a) of the Clean Air Act as
amended (42 U.S.C. 7412, 7601(a))

[49 FR 13661, Apr. 5, 1990. Redesignated and
amended at 55 FR 48431, Nov. 20, 1990; 56 FR
1669, Jan. 16, 1991]

§61.155 Standard for operations that
convert asbestos-containing waste
material into nonasbestos (asbestos-
free) material.

Each owner or operator of an oper-
ation that converts RACM and asbes-

tos-containing waste material into
nonasbestos (asbestos-free) material
shall:

(a) Obtain the prior written approval
of the Administrator to construct the
facility. To obtain approval, the owner
or operator shall provide the Adminis-
trator with the following information:

(1) Application to construct pursuant
to §61.07.

(2) In addition to the information re-
quirements of §61.07(b)(3), a

(i) Description of waste feed handling
and temporary storage.

(ii) Description of process operating
conditions.

(iii) Description of the handling and
temporary storage of the end product.

(iv) Description of the protocol to be
followed when analyzing output mate-
rials by transmission electron micros-
copy.

(3) Performance test protocol, includ-
ing provisions for obtaining informa-
tion required under paragraph (b) of
this section.

(4) The Administrator may require
that a demonstration of the process be
performed prior to approval of the ap-
plication to construct.

(b) Conduct a start-up performance
test. Test results shall include:
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(1) A detailed description of the types
and quantities of nonasbestos material,
RACM, and asbestos-containing waste
material processed, e.g., asbestos ce-
ment products, friable asbestos insula-
tion, plaster, wood, plastic, wire, etc.
Test feed is to include the full range of
materials that will be encountered in
actual operation of the process.

(2) Results of analyses, using polar-
ized light microscopy, that document
the asbestos content of the wastes
processed.

(3) Results of analyses, using trans-
mission electron microscopy, that doc-
ument that the output materials are
free of asbestos. Samples for analysis
are to be collected as 8-hour composite
samples (one 200-gram (7-ounce) sample
per hour), beginning with the initial in-
troduction of RACM or asbestos-con-
taining waste material and continuing
until the end of the performance test.

(4) A description of operating param-
eters, such as temperature and resi-
dence time, defining the full range over
which the process is expected to oper-
ate to produce nonasbestos (asbestos-
free) materials. Specify the limits for
each operating parameter within which
the process will produce nonasbestos
(asbestos-free) materials.

(5) The length of the test.

(c) During the initial 90 days of oper-
ation,

(1) Continuously monitor and log the
operating parameters identified during
start-up performance tests that are in-
tended to ensure the production of non-
asbestos (asbestos-free) output mate-
rial.

(2) Monitor input materials to ensure
that they are consistent with the test
feed materials described during start-
up performance tests in paragraph
(b)(1) of this section.

(3) Collect and analyze samples,
taken as 10-day composite samples (one
200-gram (7-ounce) sample collected
every 8 hours of operation) of all out-
put material for the presence of asbes-
tos. Composite samples may be for
fewer than 10 days. Transmission elec-
tron microscopy (TEM) shall be used to
analyze the output material for the
presence of asbestos. During the initial
90-day period, all output materials
must be stored on-site until analysis
shows the material to be asbestos-free
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or disposed of as asbestos-containing
waste material according to §61.150.

(d) After the initial 90 days of oper-
ation,

(1) Continuously monitor and record
the operating parameters identified
during start-up performance testing
and any subsequent performance test-
ing. Any output produced during a pe-
riod of deviation from the range of op-
erating conditions established to en-
sure the production of nonasbestos (as-
bestos-free) output materials shall be:

(i) Disposed of as asbestos-containing
waste material according to §61.150, or

(i1) Recycled as waste feed during
process operation within the estab-
lished range of operating conditions, or

(iii) Stored temporarily on-site in a
leak-tight container until analyzed for
asbestos content. Any product material
that is not asbestos-free shall be either
disposed of as asbestos-containing
waste material or recycled as waste
feed to the process.

(2) Collect and analyze monthly com-
posite samples (one 200-gram (7-ounce)
sample collected every 8 hours of oper-
ation) of the output material. Trans-
mission electron microscopy shall be
used to analyze the output material for
the presence of asbestos.

(e) Discharge no visible emissions to
the outside air from any part of the op-
eration, or use the methods specified
by §61.152 to clean emissions con-
taining particulate asbestos material
before they escape to, or are vented to,
the outside air.

(f) Maintain records on-site and in-
clude the following information:

(1) Results of start-up performance
testing and all subsequent performance
testing, including operating param-
eters, feed characteristic, and analyses
of output materials.

(2) Results of the composite analyses
required during the initial 90 days of
operation under §61.155(c).

(3) Results of the monthly composite
analyses required under §61.155(d).

(4) Results of continuous monitoring
and logs of process operating param-
eters required under §61.155 (¢) and (d).

(56) The information on waste ship-
ments received as required in §61.154(e).

(6) For output materials where no
analyses were performed to determine
the presence of asbestos, record the
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name and location of the purchaser or
disposal site to which the output mate-
rials were sold or deposited, and the
date of sale or disposal.

(7) Retain records required by para-
graph (f) of this section for at least 2
years.

(g) Submit the following reports to
the Administrator:

(1) A report for each analysis of prod-
uct composite samples performed dur-
ing the initial 90 days of operation.

(2) A quarterly report, including the
following information concerning ac-
tivities during each consecutive 3-
month period:

(i) Results of analyses of monthly
product composite samples.

(ii) A description of any deviation
from the operating parameters estab-
lished during performance testing, the
duration of the deviation, and steps
taken to correct the deviation.

(iii) Disposition of any product pro-
duced during a period of deviation, in-
cluding whether it was recycled, dis-
posed of as asbestos-containing waste
material, or stored temporarily on-site
until analyzed for asbestos content.
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(iv) The information on waste dis-
posal activities as required in §61.154(f).

(h) Nonasbestos (asbestos-free) out-
put material is not subject to any of
the provisions of this subpart. Output
materials in which asbestos is de-
tected, or output materials produced
when the operating parameters devi-
ated from those established during the
start-up performance testing, unless
shown by TEM analysis to be asbestos-
free, shall be considered to be asbestos-
containing waste and shall be handled
and disposed of according to §§61.150
and 61.154 or reprocessed while all of
the established operating parameters
are being met.

[55 FR 48431, Nov. 20, 1990]

§61.156 Cross-reference to other as-
bestos regulations.

In addition to this subpart, the regu-
lations referenced in Table 1 also apply
to asbestos and may be applicable to
those sources specified in §§61.142
through 61.151, 61.154, and 61.155 of this
subpart. These cross-references are pre-
sented for the reader’s information and
to promote compliance with the cited
regulations.

TABLE 1—CROSS-REFERENCE TO OTHER ASBESTOS REGULATIONS

Agency CFR citation Comment
EPA 40 CFR part 763, subpart E .............. Requires schools to inspect for asbestos and implement response actions
and submit asbestos management plans to States. Specifies use of ac-
credited inspectors, air sampling methods, and waste disposal proce-
dures.

40 CFR part 427 Effluent standards for asbestos manufacturing source categories.

40 CFR part 763, subpart G ... Protects public employees performing asbestos abatement work in States
not covered by OSHA asbestos standard.

OSHA 29 CFR 1910.1001 Worker protection measures-engineering controls, worker training, labeling,
respiratory protection, bagging of waste, permissible exposure level.

29 CFR 1926.1101 ...ccooiiriiccieene Worker protection measures for all construction work involving asbestos,
including demolition and renovation-work practices, worker training, bag-
ging of waste, permissible exposure level.

MSHA 30 CFR part 56, subpart D ................ Specifies exposure limits, engineering controls, and respiratory protection
measures for workers in surface mines.

30 CFR part 57, subpart D ................ Specifies exposure limits, engineering controls, and respiratory protection
measures for workers in underground mines.

DOT 49 CFR parts 171 and 172 ............... Regulates the transportation of asbestos-containing waste material. Re-
quires waste containment and shipping papers.

[55 FR 48432, Nov. 20, 1990, as amended at 60 FR 31920, June 19, 1995; 68 FR 54793, Sept. 18, 2003;

69 FR 43324, July 20, 2004]

§61.157 Delegation of authority.

(a) In delegating implementation and
enforcement authority to a State
under section 112(d) of the Act, the au-
thorities contained in paragraph (b) of

this section shall be retained by the
Administrator and not transferred to a
State.

(b) Authorities that will not be dele-
gated to States:
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(1) Section 61.149(c)(2)
(2) Section 61.150(a)(4)
(3) Section 61.151(c)
(4) Section 61.152(b)(3)
(5) Section 61.154(d)
(6) Section 61.155(a).

[65 FR 48433, Nov. 20, 1990]

APPENDIX A TO SUBPART M OF PART
61—INTERPRETIVE RULE GOVERNING
ROOF REMOVAL OPERATIONS

1. Applicability of the Asbestos NESHAP

1.1. Asbestos-containing material (ACM) is
material containing more than one percent
asbestos as determined using the methods
specified in appendix E, subpart E, 40 CFR
part 763, section 1, Polarized Light Micros-
copy. The NESHAP classifies ACM as either
“friable” or ‘‘nonfriable”. Friable ACM is
ACM that, when dry, can be crumbled, pul-
verized or reduced to powder by hand pres-
sure. Nonfriable ACM is ACM that, when dry,
cannot be crumbled, pulverized or reduced to
powder by hand pressure.

1.2. Nonfriable ACM is further classified as
either Category I ACM or Category II ACM.
Category I ACM and Category II ACM are
distinguished from each other by their po-
tential to release fibers when damaged. Cat-
egory I ACM includes asbestos-containing
gaskets, packings, resilient floor coverings,
resilient floor covering mastic, and asphalt
roofing products containing more than one
percent asbestos. Asphalt roofing products
which may contain asbestos include built-up
roofing; asphalt-containing single ply mem-
brane systems; asphalt shingles; asphalt-con-
taining underlayment felts; asphalt-con-
taining roof coatings and mastics; and as-
phalt-containing base flashings. ACM roofing
products that use other bituminous or res-
inous binders (such as coal tars or pitches)
are also considered to be Category I ACM.
Category II ACM includes all other nonfri-
able ACM, for example, asbestos-cement (A/
C) shingles, A/C tiles, and transite boards or
panels containing more than one percent as-
bestos. Generally speaking, Category II ACM
is more likely to become friable when dam-
aged than is Category I ACM. The applica-
bility of the NESHAP to Category I and II
ACM depends on: (1) the condition of the ma-
terial at the time of demolition or renova-
tion, (2) the nature of the operation to which
the material will be subjected, (3) the
amount of ACM involved.

1.3. Asbestos-containing material regulated
under the NESHAP is referred to as ‘‘regu-
lated asbestos-containing material’”’ (RACM).
RACM is defined in §61.141 of the NESHAP
and includes: (1) friable asbestos-containing
material; (2) Category I nonfriable ACM that
has become friable; (3) Category I nonfriable
ACM that has been or will be sanded, ground,
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cut, or abraded; or (4) Category II nonfriable
ACM that has already been or is likely to be-
come crumbled, pulverized, or reduced to
powder. If the coverage threshold for RACM
is met or exceeded in a renovation or demoli-
tion operation, then all friable ACM in the
operation, and in certain situations, nonfri-
able ACM in the operation, are subject to the
NESHAP.

A. Threshold Amounts of Asbestos-
Containing Roofing Material

1.A.1. The NESHAP does not cover roofing
projects on single family homes or on resi-
dential buildings containing four or fewer
dwelling units. 40 CFR 61.141. For other roof-
ing renovation projects, if the total asbestos-
containing roof area undergoing renovation
is less than 160 ft2, the NESHAP does not
apply, regardless of the removal method to
be used, the type of material (Category I or
II), or its condition (friable versus nonfri-
able). 40 CFR 61.145(a)(4). However, EPA
would recommend the use of methods that
damage asbestos-containing roofing material
as little as possible. EPA has determined
that where a rotating blade (RB) roof cutter
or equipment that similarly damages the
roofing material is used to remove Category
I nonfriable asbestos-containing roofing ma-
terial, the removal of 5580 ft2 of that mate-
rial will create 160 ft2 of RACM. For the pur-
poses of this interpretive rule, ‘“‘RB roof cut-
ter’” means an engine-powered roof cutting
machine with one or more rotating cutting
blades the edges of which are blunt. (Equip-
ment with blades having sharp or tapered
edges, and/or which does not use a rotating
blade, is used for ‘‘slicing’’ rather than ‘‘cut-
ting”’ the roofing material; such equipment
is not included in the term ‘“RB roof cut-
ter’’.) Therefore, it is EPA’s interpretation
that when an RB roof cutter or equipment
that similarly damages the roofing material
is used to remove Category I nonfriable as-
bestos-containing roofing material, any
project that is 5580 ft2 or greater is subject to
the NESHAP; conversely, it is EPA’s inter-
pretation that when an RB roof cutter or
equipment that similarly damages the roof-
ing material is used to remove Category I
nonfriable asbestos-containing roofing mate-
rial in a roof removal project that is less
than 5580 ft2, the project is not subject to the
NESHAP, except that notification is always
required for demolitions. EPA further con-
strues the NESHAP to mean that if slicing
or other methods that do not sand, grind, cut
or abrade will be used on Category I nonfri-
able ACM, the NESHAP does not apply, re-
gardless of the area of roof to be removed.

1.A.2. For asbestos cement (A/C) shingles
(or other Category II roofing material), if the
area of the roofing material to be removed is
at least 160 ft2 and the removal methods will
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crumble, pulverize, reduce to powder, or con-
taminate with RACM (from other ACM that
has been crumbled, pulverized or reduced to
powder) 160 ft2 or more of such roofing mate-
rial, the removal is subject to the NESHAP.
Conversely, if the area of the A/C shingles (or
other Category II roofing materials) to be re-
moved is less than 160 ft2, the removal is not
subject to the NESHAP regardless of the re-
moval method used, except that notification
is always required for demolitions. 40 CFR
61.145(a). However, EPA would recommend
the use of methods that damage asbestos-
containing roofing material as little as pos-
sible. If A/C shingles (or other Category II
roofing materials) are removed without 160
ft2 or more of such roofing material being
crumbled, pulverized, reduced to powder, or
contaminated with RACM (from other ACM
that has been crumbled, pulverized or re-
duced to powder), the operation is not sub-
ject to the NESHAP, even where the total
area of the roofing material to be removed
exceeds 160 ft2; provided, however, that if the
renovation includes other operations involv-
ing RACM, the roof removal operation is
covered if the total area of RACM from all
renovation activities exceeds 160 ft2. See the
definition of regulated asbestos-containing
material (RACM), 40 CFR 61.141.

1.A.3. Only roofing material that meets the
definition of ACM can qualify as RACM sub-
ject to the NESHAP. Therefore, to determine
if a removal operation that meets or exceeds
the coverage threshold is subject to the
NESHAP, any suspect roofing material (i.e.
roofing material that may be ACM) should
be tested for asbestos. If any such roofing
material contains more than one percent as-
bestos and if the removal operation is cov-
ered by the NESHAP, then EPA must be no-
tified and the work practices in §61.145(c)
must be followed. In EPA’s view, if a re-
moval operation involves at least the thresh-
old level of suspect material, a roofing con-
tractor may choose not to test for asbestos if
the contractor follows the notification and
work practice requirements of the NESHAP.

B. A/C Shingle Removal (Category II ACM
Removal)

1.B.1. A/C shingles, which are Category II
nonfriable ACM, become regulated ACM if
the material has a high probability of be-
coming or has become crumbled, pulverized
or reduced to powder by the forces expected
to act on the material in the course of demo-
lition or renovation operations. 40 CFR
61.141. However, merely breaking an A/C
shingle (or any other category II ACM) that
is not friable may not necessarily cause the
material to become RACM. A/C shingles are
typically nailed to buildings on which they
are attached. EPA believes that the extent of
breakage that will normally result from
carefully removing A/C shingles and low-
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ering the shingles to the ground will not re-
sult in crumbling, pulverizing or reducing
the shingles to powder. Conversely, the ex-
tent of breakage that will normally occur if
the A/C shingles are dropped from a building
or scraped off of a building with heavy ma-
chinery would cause the shingles to become
RACM. EPA therefore construes the
NESHAP to mean that the removal of A/C
shingles that are not friable, using methods
that do not crumble, pulverize, or reduce the
A/C shingles to powder (such as pry bars,
spud bars and shovels to carefully pry the
material), is not subject to the NESHAP pro-
vided that the A/C shingles are properly han-
dled during and after removal, as discussed
in this paragraph and the asbestos NESHAP.
This interpretation also applies to other Cat-
egory II nonfriable asbestos-containing roof-
ing materials.

C. Cutting vs. Slicing and Manual Methods
for Removal of Category I ACM

1.C.1. Because of damage to the roofing ma-
terial, and the potential for fiber release,
roof removal operations using rotating blade
(RB) roof cutters or other equipment that
sand, grind, cut or abrade the roof material
are subject to the NESHAP. As EPA inter-
prets the NESHAP, the use of certain man-
ual methods (using equipment such as axes,
hatchets, or knives, spud bars, pry bars, and
shovels, but not saws) or methods that slice,
shear, or punch (using equipment such as a
power slicer or power plow) does not con-
stitute ‘‘cutting, sanding, grinding or abrad-
ing.” This is because these methods do not
destroy the structural matrix or integrity of
the material such that the material is crum-
bled, pulverized or reduced to powder. Hence,
it is EPA’s interpretation that when such
methods are used, assuming the roof mate-
rial is not friable, the removal operation is
not subject to the regulation.

1.C.2. Power removers or power tear-off
machines are typically used to pry the roof-
ing material up from the deck after the roof
membrane has been cut. It is EPA’s interpre-
tation that when these machines are used to
pry roofing material up, their use is not reg-
ulated by the NESHAP.

1.C.3. As noted previously, the NESHAP
only applies to the removal of asbestos-con-
taining roofing materials. Thus, the
NESHAP does not apply to the use of RB
cutters to remove non-asbestos built up roof-
ing (BUR). On roofs containing some asbes-
tos-containing and some non-asbestos-con-
taining materials, coverage under the
NESHAP depends on the methods used to re-
move each type of material in addition to
other coverage thresholds specified above.
For example, it is not uncommon for exist-
ing roofs to be made of non-asbestos BUR
and base flashings that do contain asbestos.
In that situation, EPA construes the
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NESHAP to be inapplicable to the removal of
the non-asbestos BUR using an RB cutter so
long as the RB cutter is not used to cut 5580
ft2 or more of the asbestos-containing base
flashing or other asbestos-containing mate-
rial into sections. In addition, the use of
methods that slice, shear, punch or pry could
then be used to remove the asbestos
flashings and not trigger coverage under the
NESHAP.

I1. Notification

2.1. Notification for a demolition is always
required under the NESHAP. However, EPA
believes that few roof removal jobs con-
stitute ‘‘demolitions” as defined in the
NESHAP (§61.141). In particular, it is EPA’s
view that the removal of roofing systems
(i.e., the roof membrane, insulation, sur-
facing, coatings, flashings, mastic, shingles,
and felt underlayment), when such removal
is not a part of a demolition project, con-
stitutes a ‘“‘renovation’ under the NESHAP.
If the operation is a renovation, and Cat-
egory I roofing material is being removed
using either manual methods or slicing, noti-
fication is not required by the NESHAP. If
Category II material is not friable and will
be removed without crumbling, pulverizing,
or reducing it to powder, no notification is
required. Also, if the renovation involves less
than the threshold area for applicability as
discussed above, then no notification is re-
quired. However, if a roof removal meets the
applicability and threshold requirements
under the NESHAP, then EPA (or the dele-
gated agency) must be notified in advance of
the removal in accordance with the require-
ments of §61.145(b), as follows:

e Notification must be given in writing at
least 10 working days in advance and must
include the information in §61.145(b)(4), ex-
cept for emergency renovations as discussed
below.

e The notice must be updated as necessary,
including, for example, when the amount of
asbestos-containing roofing material re-
ported changes by 20 percent or more.

e EPA must be notified if the start date of
the roof removal changes. If the start date of
a roof removal project is changed to an ear-
lier date, EPA must be provided with a writ-
ten notice of the new start date at least 10
working days in advance. If the start date
changes to a later date, EPA must be noti-
fied by telephone as soon as possible before
the original start date and a written notice
must be sent as soon as possible.

e For emergency renovations (as defined in
§61.141), where work must begin immediately
to avoid safety or public health hazards,
equipment damage, or unreasonable finan-
cial burden, the notification must be post-
marked or delivered to EPA as soon as pos-
sible, but no later than the following work
day.
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II1. Emission Control Practices

A. Requirements To Adequately Wet and
Discharge No Visible Emission

3.A.1. The principal controls contained in
the NESHAP for removal operations include
requirements that the affected material be
adequately wetted, and that asbestos waste
be handled, collected, and disposed of prop-
erly. The requirements for disposal of waste
materials are discussed separately in section
IV below. The emission control requirements
discussed in this section III apply only to
roof removal operations that are covered by
the NESHAP as set forth in Section I above.

3.A.2. For any operation subject to the
NESHAP, the regulation (§§61.145(c)(2)(1), (3),
(6)(1)) requires that RACM be adequately wet
(as defined in §61.141) during the operation
that damages or disturbs the asbestos mate-
rial until collected for disposal.

3.A.3. When using an RB roof cutter (or any
other method that sands, grinds, cuts or ab-
rades the roofing material) to remove Cat-
egory I asbestos-containing roofing material,
the emission control requirements of
§61.145(c) apply as discussed in Section I
above. EPA will consider a roof removal
project to be in compliance with the ‘“‘ade-
quately wet’’ and ‘‘discharge no visible emis-
sion” requirements of the NESHAP if the RB
roof cutter is equipped and operated with the
following: (1) a blade guard that completely
encloses the blade and extends down close to
the roof surface; and (2) a device for spraying
a fine mist of water inside the blade guard,
and which device is in operation during the
cutting of the roof.

B. Exemptions From Wetting Requirements

3.B.1. The NESHAP provides that, in cer-
tain instances, wetting may not be required
during the cutting of Category 1 asbestos
roofing material with an RB roof cutter. If
EPA determines in accordance with
§61.145(c)(3)(1), that wetting will unavoidably
damage the building, equipment inside the
building, or will present a safety hazard
while stripping the ACM from a facility com-
ponent that remains in place, the roof re-
moval operation will be exempted from the
requirement to wet during cutting. EPA
must have sufficient written information on
which to base such a decision. Before pro-
ceeding with a dry removal, the contractor
must have received EPA’s written approval.
Such exemptions will be made on a case-by-
case basis.

3.B.2. It is EPA’s view that, in most in-
stances, exemptions from the wetting re-
quirements are not necessary. Where EPA
grants an exemption from wetting because of
the potential for damage to the building,
damage to equipment within the building or
a safety hazard, the NESHAP specifies alter-
native control methods (§61.145(c)(3)(1)(B)).
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Alternative control methods include (a) the
use of local exhaust ventilation systems that
capture the dust, and do not produce visible
emissions, or (b) methods that are designed
and operated in accordance with the require-
ments of §61.152, or (c) other methods that
have received the written approval of EPA.
EPA will consider an alternative emission
control method in compliance with the
NESHAP if the method has received written
approval from EPA and the method is being
implemented consistent with the approved
procedures (§61.145(c)(3)(ii) or §61.152(b)(3)).

3.B.3. An exemption from wetting is also
allowed when the air or roof surface tem-
perature at the point of wetting is below
freezing, as specified in §61.145(c)(7). If freez-
ing temperatures are indicated as the reason
for not wetting, records must be kept of the
temperature at the beginning, middle and
end of the day on which wetting is not per-
formed and the records of temperature must
be retained for at least 2 years. 42 CFR
§61.145(c)(7)(dii). It is EPA’s interpretation
that in such cases, no written application to,
or written approval by the Administrator is
needed for using emission control methods
listed in §61.145(c)(3)(i)(B), or alternative
emission control methods that have been
previously approved by the Administrator.
However, such written application or ap-
proval is required for alternative emission
control methods that have not been pre-
viously approved. Any dust and debris col-
lected from cutting must still be kept wet
and placed in containers. All of the other re-
quirements for notification and waste dis-
posal would continue to apply as described
elsewhere in this notice and the Asbestos
NESHAP.

C. Waste Collection and Handling

3.C.1. It is EPA’s interpretation that waste
resulting from slicing and other methods
that do not cut, grind, sand or abrade Cat-
egory I nonfriable asbestos-containing roof-
ing material is not subject to the NESHAP
and can be disposed of as nonasbestos waste.
EPA further construes the NESHAP to pro-
vide that if Category II roofing material
(such as A/C shingles) is removed and dis-
posed of without crumbling, pulverizing, or
reducing it to powder, the waste from the re-
moval is not subject to the NESHAP waste
disposal requirements. EPA also interprets
the NESHAP to be inapplicable to waste re-
sulting from roof removal operations that do
not meet or exceed the coverage thresholds
described in section I above. Of course, other
State, local, or Federal regulations may
apply.

3.C.2. It is EPA’s interpretation that when
an RB roof cutter, or other method that
similarly damages the roofing material, is
used to cut Category I asbestos containing
roofing material, the damaged material from
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the cut (the sawdust or debris) is considered
asbestos containing waste subject to §61.150
of the NESHAP, provided the coverage
thresholds discussed above in section 1 are
met or exceeded. This sawdust or debris
must be disposed of at a disposal site oper-
ated in accordance with the NESHAP. It is
also EPA’s interpretation of the NESHAP
that if the remainder of the roof is free of
the sawdust and debris generated by the cut-
ting, or if such sawdust or debris is collected
as discussed below in paragraphs 3.C.3, 3.C.4,
3.C.5 and 3.C.6, the remainder of the roof can
be disposed of as nonasbestos waste because
it is considered to be Category I nonfriable
material (as long as the remainder of the
roof is in fact nonasbestos material or if it is
Category I asbestos material and the re-
moval methods do not further sand, grind,
cut or abrade the roof material). EPA fur-
ther believes that if the roof is not cleaned of
such sawdust or debris, i.e., it is contami-
nated, then it must be treated as asbestos-
containing waste material and be handled in
accordance with §61.150.

3.C.3. In order to be in compliance with the
NESHAP while using an RB roof cutter (or
device that similarly damages the roofing
material) to cut Category 1 asbestos con-
taining roofing material, the dust and debris
resulting from the cutting of the roof should
be collected as soon as possible after the cut-
ting operation, and kept wet until collected
and placed in leak-tight containers. EPA be-
lieves that where the blade guard completely
encloses the blade and extends down close to
the roof surface and is equipped with a de-
vice for spraying a fine mist of water inside
the blade guard, and the spraying device is in
operation during the cutting, most of the
dust and debris from cutting will be confined
along the cut. The most efficient methods to
collect the dust and debris from cutting are
to immediately collect or vacuum up the
damaged material where it lies along the cut
using a filtered vacuum cleaner or debris col-
lector that meets the requirements of 40 CFR
61.152 to clean up as much of the debris as
possible, or to gently sweep up the bulk of
the debris, and then use a filtered vacuum
cleaner that meets the requirements of 40
CFR 61.152 to clean up as much of the re-
mainder of the debris as possible. On smooth
surfaced roofs (nonaggregate roofs), sweep-
ing up the debris and then wet wiping the
surface may be done in place of using a fil-
tered vacuum cleaner. It is EPA’s view that
if these decontamination procedures are fol-
lowed, the remaining roofing material does
not have to be collected and disposed of as
asbestos waste. Additionally, it is EPA’s
view that where such decontamination pro-
cedures are followed, if the remaining por-
tions of the roof are non-asbestos or Cat-
egory I nonfriable asbestos material, and if
the remaining portions are removed using re-
moval methods that slice, shear, punch or
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pry, as discussed in section 1.C above, then
the remaining portions do not have to be col-
lected and disposed of as asbestos waste and
the NESHAP’s no visible emissions and ade-
quately wet requirements are not applicable
to the removal of the remaining portions. In
EPA’s interpretation, the failure of a filtered
vacuum cleaner or debris collector to collect
larger chunks or pieces of damaged roofing
material created by the RB roof cutter does
not require the remaining roofing material
to be handled and disposed of as asbestos
waste, provided that such visible chunks or
pieces of roofing material are collected (e.g.
by gentle sweeping) and disposed of as asbes-
tos waste. Other methods of decontamina-
tion may not be adequate, and should be ap-
proved by the local delegated agency.

3.C.4. In EPA’s interpretation, if the debris
from the cutting is not collected imme-
diately, it will be necessary to lightly mist
the dust or debris, until it is collected, as
discussed above, and placed in containers.
The dust or debris should be lightly misted
frequently enough to prevent the material
from drying, and to prevent airborne emis-
sions, prior to collection as described above.
It is EPA’s interpretation of the NESHAP
that if these procedures are followed, the re-
maining roofing material does not have to be
collected and disposed of as asbestos waste,
as long as the remaining roof material is in
fact nonasbestos material or if it is Category
I asbestos material and the removal methods
do not further sand, grind, cut or abrade the
roof material.

3.C.5. It is EPA’s interpretation that, pro-
vided the roofing material is not friable
prior to the cutting operation, and provided
the roofing material has not been made fri-
able by the cutting operation, the appear-
ance of rough, jagged or damaged edges on
the remaining roofing material, due to the
use of an RB roof cutter, does not require
that such remaining roofing material be han-
dled and disposed of as asbestos waste. In ad-
dition, it is also EPA’s interpretation that if
the sawdust or debris generated by the use of
an RB roof cutter has been collected as dis-
cussed in paragraphs 3.C.3, 3.C.4 and 3.C.6,
the presence of dust along the edge of the re-
maining roof material does not render such
material ‘‘friable’ for purposes of this inter-
pretive rule or the NESHAP, provided the
roofing material is not friable prior to the
cutting operation, and provided that the re-
maining roofing material near the cutline
has not been made friable by the cutting op-
eration. Where roofing material near the
cutline has been made friable by the use of
the RB cutter (i.e. where such remaining
roofing material near the cutline can be
crumbled, pulverized or reduced to powder
using hand pressure), it is EPA’s interpreta-
tion that the use of an encapsulant will en-
sure that such friable material need not be
treated or disposed of as asbestos containing
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waste material. The encapsulant may be ap-
plied to the friable material after the roofing
material has been collected into stacks for
subsequent disposal as nonasbestos waste. It
is EPA’s view that if the encapsulation pro-
cedure set forth in this paragraph is followed
in operations where roofing material near
the cutline has been rendered friable by the
use of an RB roof cutter, and if the decon-
tamination procedures set forth in paragraph
3.C.3 have been followed, the NESHAP’s no
visible emissions and adequately wet re-
quirements would be met for the removal,
handling and disposal of the remaining roof-
ing material.

3.C.6. As one way to comply with the
NESHAP, the dust and debris from cutting
can be placed in leak-tight containers, such
as plastic bags, and the containers labeled
using warning labels required by OSHA (29
CFR 1926.58). In addition, the containers
must have labels that identify the waste gen-
erator (such as the name of the roofing con-
tractor, abatement contractor, and/or build-
ing owner or operator) and the location of
the site at which the waste was generated.

IV. Waste Disposal

A. Disposal Requirements

4.A.1. Section 61.150(b) requires that, as
soon as is practical, all collected dust and
debris from cutting as well as any contami-
nated roofing squares, must be taken to a
landfill that is operated in accordance with
§61.154 or to an EPA-approved site that con-
verts asbestos waste to nonasbestos material
in accordance with §61.1565. During the load-
ing and unloading of affected waste, asbestos
warning signs must be affixed to the vehi-
cles.

B. Waste Shipment Record

4.B.1. For each load of asbestos waste that
is regulated under the NESHAP, a waste
shipment record (WSR) must be maintained
in accordance with §61.150(d). Information
that must be maintained for each waste load
includes the following:

e Name, address, and telephone number of
the waste generator

e Name and address of the local, State, or
EPA regional office responsible for admin-
istering the asbestos NESHAP program

e Quantity of waste in cubic meters (or
cubic yards)

e Name and telephone number of the dis-
posal site operator

e Name and physical site location of the
disposal site

e Date transported

e Name, address, and telephone number of
the transporter(s)

e Certification that the contents meet all
government regulations for transport by
highways.
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4.B.2. The waste generator is responsible
for ensuring that a copy of the WSR is deliv-
ered to the disposal site along with the waste
shipment. If a copy of the WSR signed by the
disposal site operator is not returned to the
waste generator within 35 days, the waste
generator must contact the transporter and/
or the disposal site to determine the status
of the waste shipment. 40 CFR 61.150(d)(3). If
the signed WSR is not received within 45
days, the waste generator must report, in
writing, to the responsible NESHAP program
agency and send along a copy of the WSR. 40
CFR 61.150(d)(4). Copies of WSRs, including
those signed by the disposal site operator,
must be retained for at least 2 years. 40 CFR
61.150(d)(5).

V. Training

5.1. For those roof removals that are sub-
ject to the NESHAP, at least one on-site su-
pervisor trained in the provisions of the
NESHAP must be present during the re-
moval of the asbestos roofing material. 40
CFR 61.145(c)(8). In EPA’s view, this person
can be a job foreman, a hired consultant, or
someone who can represent the building
owner or contractor responsible for the re-
moval. In addition to the initial training re-
quirement, a refresher training course is re-
quired every 2 years. The NESHAP training
requirements became effective on November
20, 1991.

5.2. Asbestos training courses developed
specifically to address compliance with the
NESHAP in roofing work, as well as courses
developed for other purposes can satisfy this
requirement of the NESHAP, as long as the
course covers the areas specified in the regu-
lation. EPA believes that Asbestos Hazard
Emergency Response Act (AHERA) training
courses will, for example, satisfy the
NESHAP training requirements. However,
nothing in this interpretive rule or in the
NESHAP shall be deemed to require that
roofing contractors or roofing workers per-
forming operations covered by the NESHAP
must be trained or accredited under AHERA,
as amended by the Asbestos School Hazard
Abatement Reauthorization Act (ASHARA).
Likewise, state or local authorities may
independently impose additional training, li-
censing, or accreditation requirements on
roofing contractors performing operations
covered by the NESHAP, but such additional
training, licensing or accreditation is not
called for by this interpretive rule or the fed-
eral NESHAP.

5.3. For removal of Category I asbestos
containing roofing material where RB roof
cutters or equipment that similarly damages
the asbestos-containing roofing material are
used, the NESHAP training requirements
(§61.145(c)(8)) apply as discussed in Section I
above. It is EPA’s intention that removal of
Category I asbestos-containing roofing mate-

§61.161

rial using hatchets, axes, knives, and/or the
use of spud bars, pry bars and shovels to lift
the roofing material, or similar removal
methods that slice, punch, or shear the roof
membrane are not subject to the training re-
quirements, since these methods do not
cause the roof removal to be subject to the
NESHAP. Likewise, it is EPA’s intention
that roof removal operations involving Cat-
egory II nonfriable ACM are not subject to
the training requirements where such oper-
ations are not subject to the NESHAP as dis-
cussed in section I above.

[569 FR 31158, June 17, 1994, as amended at 60
FR 31920, June 19, 1995]

Subpart N—National Emission
Standard for Inorganic Ar-
senic Emissions From Glass
Manufacturing Plants

SOURCE: 51 FR 28025, Aug. 4, 1986, unless
otherwise noted.

§61.160 Applicability and designation
of source.

(a) The source to which this subpart
applies is each glass melting furnace
that uses commercial arsenic as a raw
material. This subpart does not apply
to pot furnaces.

(b) Rebricking is not considered con-
struction or modification for the pur-
poses of §61.05(a).

§61.161 Definitions.

The terms used in this subpart are
defined in the Clean Air Act, in §61.02,
or in this section as follows:

Arsenic-containing glass type means
any glass that is distinguished from
other glass solely by the weight per-
cent of arsenic added as a raw material
and by the weight percent of arsenic in
the glass produced. Any two or more
glasses that have the same weight per-
cent of arsenic in the raw materials as
well as in the glass produced shall be
considered to belong to one arsenic-
containing glass type, without regard
to the recipe used or any other charac-
teristics of the glass or the method of
production.

By-pass the control device means to
operate the glass melting furnace with-
out operating the control device to
which that furnace’s emissions are di-
rected routinely.

Commercial arsenic means any form of
arsenic that is produced by extraction
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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.

PART 763—ASBESTOS

Subparts A-D [Reserved]

Subpart E—Asbestos-Containing Materials
in Schools

Sec.

763.80 Scope and purpose.

763.83 Definitions.

763.84 General local education agency re-
sponsibilities.

763.85 Inspection and reinspections.

763.86 Sampling.

763.87 Analysis.

763.88 Assessment.

763.90 Response actions.

763.91 Operations and maintenance.

763.92 Training and periodic surveillance.

763.93 Management plans.

763.94 Recordkeeping.

763.95 Warning labels.

763.97 Compliance and enforcement.

763.98 Waiver; delegation to State.

763.99 Exclusions.

APPENDIX A TO SUBPART E—INTERIM TRANS-
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MANDATORY—AND MANDATORY SECTION TO
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ACTIONS

APPENDIX B TO SUBPART E [RESERVED]

APPENDIX C TO SUBPART E—ASBESTOS MODEL
ACCREDITATION PLAN

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

APPENDIX E TO SUBPART E—INTERIM METHOD
OF THE DETERMINATION OF ASBESTOS IN
BULK INSULATION SAMPLES

Subpart F [Reserved]

Subpart G—Asbestos Worker Protection

763.120 What is the purpose of this subpart?

763.121 Does this subpart apply to me?

763.122 What does this subpart require me to
do?

763.123 May a State implement its own as-
bestos worker protection plan?

§763.80

Subpart H [Reserved]

Subpart I—Prohibition of the Manufacture,
Importation, Processing, and Distribu-
fion in Commerce of Certain Asbestos-
Containing Products; Labeling Require-
ments

763.160 Scope.

763.163 Definitions.

763.165 Manufacture and importation prohi-
bitions.

763.167 Processing prohibitions.

763.169 Distribution in commerce prohibi-
tions.

763.171 Labeling requirements.

763.173 Exemptions.

763.175 Enforcement.

763.176 Inspections.

763.178 Recordkeeping.

763.179 Confidential business
claims.

AUTHORITY: 15 U.S.C. 2605, 2607(c), 2643, and
2646.

information

Subparts A-D [Reserved]

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
recordkeeping requirements. Local
education agencies may contractually
delegate their duties under this rule,
but they remain responsible for the
proper performance of those duties.

761



§763.83

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 Il 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,
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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
contain fibers. Damage may be further
illustrated by occasional punctures,
gouges or other signs of physical injury
to ACM; occasional water damage on
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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 um 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.

§763.83

(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
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,
changes in occupancy, or recurrent
damage.

means cir-
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(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.
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(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
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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(Q).

(9)(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-
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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
(&) (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) ldentify 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) ldentify 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.
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(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.

(@) 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-
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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
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.

is acces-
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§763.90 Response actions.

(@) 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 Ilocal 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.

(©)(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).

§763.90

(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'/mmg).
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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‘fmm?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/cm3) of
air). The method is available for public
inspection at the Non-Confidential In-
formation Center (NCIC) (7407), Office
of Pollution Prevention and Toxics,
U.S. Environmental Protection Agen-
cy, Room B-607 NEM, 401 M St., SW.,
Washington, DC 20460, between the
hours of 12 p.m. and 4 p.m. weekdays
excluding legal holidays or at the Na-
tional Archives and Records Adminis-
tration (NARA). For information on
the availability of this material at
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NARA, call 202-741-6030, or go to: http://
www.archives.gov/federal register/

code of federal regulations/
ibr__locations.html. This incorporation
by reference was approved by the Di-
rector of the Federal Register in ac-
cordance 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 FED-
ERAL REGISTER.

(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; 69 FR 18803,
Apr. 9, 2004]

§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. Local education
agencies must comply with either the
OSHA Asbestos Construction Standard
at 29 CFR 1926.1101, or the Asbestos
Worker Protection Rule at 40 CFR
763.120, whichever is applicable.

(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
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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.

(if) 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.

§763.92

(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.

[52 FR 41846, Oct. 30, 1987, as amended at 65
FR 69216, Nov. 15, 2000]

§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
training of at least 2 hours, whether or
not they are required to work with
ACBM. New custodial and maintenance
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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.

(i) 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 560/0PPTS-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, 1200 Pennsyl-
vania Ave., NW., 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, C, and 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
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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; 65 FR 69216, Nov. 15,
2000]

§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
the school to the Agency designated by
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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

§763.93

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
§763.84 to ensure that the duties of the
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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 Il 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 Il of the Act or is accredited by
an EPA-approved course under section
206(c) of Title Il 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
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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 Il 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 Il of
the Act, or is accredited by an EPA-ap-
proved course developed under section
206(c) of Title Il 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.

(9)(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-
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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.

(g9) 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.

(@) 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:
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(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) AIll 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 Il of the Act.
(1) Section 207(a) of Title Il 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 Il 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 Il of the Act.

(iii) Fail to develop a management
plan pursuant to regulations under sec-
tion 203(i) of Title Il of the Act.

(2) Section 207(a) of Title Il 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 | 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 Il or any
rule promulgated or order issued under
Title Il. Therefore, any person who vio-
lates any requirement of this subpart
is in violation of section 15 of Title | of
the Act.

(2) Section 15(3) of Title I of the Act
(15 U.S.C. 2614) makes it unlawful for
any person to fail or refuse to establish
or maintain records, submit reports,
notices or other information, or permit
access to or copying of records, as re-
quired by this Act or a rule thereunder.
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(3) Section 15(4) (15 U.S.C. 2614) of
Title | 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 | of the Act.

(4) Section 16(a) of Title | of the Act
(15 U.S.C. 2615) provides that any per-
son who violates any provision of sec-
tion 15 of Title | 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 | of the Act
for failing or refusing to comply with
any rule promulgated or order issued
under Title Il 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 | of
the Act.

(d) Injunctive relief. The Agency may
obtain injunctive relief under section
208(b) of Title Il 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 | of
the Act to restrain any violation of
section 15 of Title | of the Act or to
compel the taking of any action re-
quired by or under Title | of the Act.

(e) Citizen complaints. Any citizen who
wishes to file a complaint pursuant to
section 207(d) of Title Il of the Act
should direct the complaint to the Gov-
ernor of the State or the EPA Asbestos
Ombudsman, 1200 Pennsylvania Ave.,
NW., Washington, DC 20460. The citizen
complaint should be in writing and
identified as a citizen complaint pursu-
ant to section 207(d) of Title Il of
TSCA. The EPA Asbestos Ombudsman
or the Governor shall investigate and
respond to the complaint within a rea-
sonable period of time if the allega-
tions provide a reasonable basis to be-
lieve that a violation of the Act has oc-
curred.

(f) Inspections. EPA may conduct in-
spections and review management
plans under section 11 of Title | of the
Act (15 U.S.C. 2610) to ensure compli-
ance.

§763.98

§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. In addition, if the state choos-
es to receive electronic documents, the
state program must include, at a min-
imum, the requirements of 40 CFR part
3—(Electronic reporting).

(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.

(i) 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
Subpart E of this part, and that, if the
state chooses to receive electronic doc-
uments, the state program includes, at
a minimum, the requirements of 40
CFR part 3—(Electronic reporting).

(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
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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 and any electronic reporting re-
quirements are at least as stringent as
40 CFR part 3—(Electronic reporting).

(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
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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
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.

§763.99

(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.

[52 FR 41846, Oct. 30, 1987, as amended at 70
FR 59889, Oct. 13, 2005]

§763.99 Exclusions.

(@) 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,
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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
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,
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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
(@) (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
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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
an accredited inspector under para-
graphs (&) (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 OF PART
763—INTERIM TRANSMISSION ELEC-
TRON MICROSCOPY ANALYTICAL
METHODS—MANDATORY AND NON-
MANDATORY—AND MANDATORY SEC-
TION 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.

I1. 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-
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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/mm?2 in an
area of 0.057 mmz2 (nominally 10 200-mesh grid
openings) and a maximum of 53 structures/
mm?2 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 pm 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/mma2.

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.
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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. Slcm3—Structures per cubic centimeter.

23. S/Imm2—Structures per square milli-
meter.

24. TEM—Transmission electron micro-
scope.

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 11.J.).
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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/mmz2 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 um or mixed cellulose
ester having a pore size less than or equal to
0.45 pm.

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

I--SAMPLING CASSETTE CONFIGURATION

Inlet Plug

Cassette Cap

Extension Cowl
or
Retainer Ring

7
\

< 0.4 um pore PC filter or
< 0.45 um pore MCE filter

{5 um MCE Diffuser |

Jl Support Pad ]

Cassette Base

Outlet Plug

7. Reloading of used cassettes is not per- 9. Maintain a log of all pertinent sampling
mitted.

information.
8. Orient the cassette downward at ap-
proximately 45 degrees from the horizontal.
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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 111.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.
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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 | specifies volume
ranges to be used:
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TABLE 1--NUMBER OF 200 MESH EM GRID OPENINGS
(0.0057 MMZ) THAT NEED TO BE ANALYZED TO
MAINTAIN SENSITIVITY OF 0.005 STRUCTURES/CC
BASED ON VOLUME AND EFFECTIVE FILTER AREA

Effective Filter Area Effective Filter Area
385 sq mm 855 sg mm
Volume (liters) | # of grid openingy Volume (liters} {# of grid openings
560 24 1,250 24
600 23 1,300 23
700 19 1,400 21
800 17 1,600 19
900 15 1,800 17
1,000 14 2,000 15
1,100 12 2,200 14
| 1,200 11 2,400 13
| 1,300 10 2,600 12
Recommended 1,400 10 2,800 11 |
Volume 1,500 9 3,000 10 |
Range 1,600 8 3,200 9 Recommended
| 1,700 8 3,400 9 Volume
1,800 8 3,600 8 Range
1,900 7 3,800 8 |
2,000 7 4,000 8
2,100 6 4,200 7
2,200 6 4,400 7
2,300 6 4,600 7
2,400 6 4,800 6
2,500 5 5,000 6
2,600 5 5,200 6
2,700 5 5,400 6
2,800 5 5,600 5
2,900 5 5,800 5
3,000 5 6,000 5
3,100 4 6,200 5
3.200 4 6,400 5
3,300 4 6,600 5
3,400 4 6,800 4
3.500 4 7,000 4
3.600 4 7,200 4
3,700 4 7,400 4
3,800 4 7.600 4
Note minimum volumes required:
25 mm : 560 liters
37 mm : 1250 liters
Filter diameter of 25 mm = effective area of 385 sq mm
Fitter diameter of 37 mm = effective area of 855 sq mm

20. Ensure that the sampler is turned up- 22. Ensure that the samples are stored in a
right before interrupting the pump flow. secure and representative location.

21. Check that all samples are clearly la- 23. Do not change containers if portions of
beled and that all pertinent information has these filters are taken for other purposes.
been enclosed before transfer of the samples 24. A summary of Sample Data Quality Ob-
to the laboratory. jectives is shown in the following Table II:
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TABLE II--SUMMARY OF SAMPLING AGENCY DATA QUALITY OBJECTIVES

This table summarizes the data quality objectives from the performance of this method in terms of precision, accuracy,
completencss, representativeness, and comparability. These objectives are assured by the periodic control checks and reference

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

Conformance
Unit Operation QC Check Frequency Expectation
Sampling materials  Sealed blank 1 per 1/O site 95%
Sample procedures Field blanks 2 per 1/O site 95%
Pump calibration Before and after each field serics 0%
Sample custody Review of chain-ofcustody record Each sample 95% complete
Sample shipment Review of sending report Each sample 95% complete

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/mm?2 in an area of 0.057 mm2 (nominally
10 200-mesh grid openings) and a single prep-
aration with a maximum of 53 s/mm?2 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 I11.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 11.3.)

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 pm (10 percent) layer
of collapsed surface will be removed.

iii. Procedures as described in Unit Ill. 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
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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 um is detected
shall be recorded on the count sheet. These
will be designated asbestos structures and
will be classified as fibers, bundles, clusters,
or matrices. Record as individual fibers any
contiguous grouping having 0, 1, or 2 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:

787



Pt. 763, Subpt. E, App. A 40 CFR Ch. | (7-1-07 Edition)

FIGURE 2--COUNTING GUIDELINES USED IN
DETERMINING ASBESTOS STRUCTURES

Count as 1 fiber; 1 Structure; no intersections.

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

Count as 3 structures if space between fibers is greater than width of 1 fiber
diameter or if the number of intersections is equal to or less than 2.

—

Count bundles as 1 structure; 3 or more parallel fibrils less
than 1 fiber diameter separation.

/?,4\
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Count clusters as 1 structure; fibers having greater than or equal to

3 intersections.

# = A =

Count matrix as 1 structure.

ooy AL gL

DO NOT COUNT AS STRUCTURES:

(s

Fiber protrusion
<5:1 Aspect Ratio

=

Fiber protrusion
<0.5 micrameter

No fiber protusion

—— <0.5 micrameter in length
om <5:1 Aspect Ratio

i. Fiber. A structure having a minimum
length greater than or equal to 0.5 pm and an
aspect ratio (length to width) of 5:1 or 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 pm and for fibers equal
to or greater than 5 pm 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 ss/mmz2 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/mm?2
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.

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

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

10. Classification Rules.

a. Fiber. A structure having a minimum
length greater than or equal to 0.5 pm and an
aspect ratio (length to width) of 5:1 or 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.
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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
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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 I11:

TABLE III--SUMMARY OF LABORATORY DATA QUALITY OBJECTIVES

QC Check

Unit Operation
Sample receiving Review of receiving report
Sample custody Review of chain-of-custody record
Sample preparation  Supplies and reagents

Grid opening size

Special clean area monitoring

Conformance
. Frequency  Expeclation

Each sample 95% complete

Each sample 95% complete

On receipt Meet specs. or reject
20 openings/20 grids/lot 100%

of 1000 or 1 opening/sample

After cleaning or service Meet specs or reclean

Laboratory blank 1 per prep series or 10% Meet specs. or
reanalyze series
Plasma etch blank 1 per 20 samples 75%
Multiple preps (3 per sample) Each sample One with cover of 15
complete grid sgs.
Sample analysis System check Each day Each day
Alignment check Each day Each day
Magnification calibration with low and high Each month or after service 95%
standards
ED calibration by gold standard Weekly 95%
EDS calibration by copper line Daily 95%
Performance check Laboratory blank (measure of cleanliness) Prep 1 per series or 10% Meet specs or
read 1 per 25 samples reanalyze series
Replicate counting (measure of precision) 1 per 100 samples 1.5 x Poisson Std. Dev.
Duplicate analysis (measure of reproducibility) 1 per 100 samples 2 x Poisson Std. Dev.
Known samples of typical materials Training and for com- 100%
(working standards) parison with unknowns
Analysis of NBS SRM 1876 and/or RM 8410 1 per analyst per year 1.5 x Poisson Std. Dev.
(measure of accuracy and comparability)
Data entry review (data validation and measure Each sample 95%
of completeness)
Record and verify ID electron diffraction pattern 1 per 5 samples 80% accuracy
of structure
Caiculations and Hand caiculation of automated data reduction 1 per 100 samples 85%
data reduction procedure or independent recalculation of hangd-

calculated data

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/mma2 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 111 under Unit I1.1.

8. Ensure qualified operator performance
by evaluation of replicate analysis and
standard sample comparisons as set forth in
Table 111 under Unit I1.1.

9. Validate all data entries.

10. Recalculate a percentage of all com-
putations and automatic data reduction
steps as specified in Table 111 under Unit I1.1.

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,
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“Proposed Analytical Method for Determina-
tion of Asbestos in Air.”

8. Chatfield, E.J., Chatfield Tech. Cons.,
Ltd., Clark, T., PEIl 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.

I11. 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/cms3.

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/mm?2 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 pm 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/mmz.

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. Slcm3—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 Ill.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
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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 I11.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 Il of Unit I1.B.

4. Sampling materials.

a. Sample for airborne asbestos following
an abatement action using commercially
available cassettes.

b. Use either a cowling or a filter-retaining
middle piece. Conductive material may 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
HLA).

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 um or mixed cel-
lulose ester having a pore size of less than or
equal to 0.45 pym.

g. Place these filters in series with a
backup filter with a pore size of 5.0 um (to
serve as a diffuser) and a support pad. See
the following Figure 1:
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FIGURE I--SAMPLING CASSETTE CONFIGURATION

Inlet Plug

Cassette Cap

Extension Cowl
or
Retainer Ring

< 0.4 um pore PC filter or
<0.45 um pore MCE filter

—{ 5 um MCE Diffuser ]

Jl Support Pad ]

Cassette Base

Outlet Plug

h. When polycarbonate filters are used, po- i. Seal the cassettes to prevent leakage
sition the highly reflective face such that around the filter edges or between cassette
the incoming particulate is received on this part joints. A mechanical press may be use-
surface. 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 I11.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.
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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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FIGURE 2--SAMPLING LOG FORM

Sample Pump Start Middle End Flow

Number Location of Sample LD. Time Time Time Rate

Inspector: Date:

h. Initiate a chain of custody procedure at j. Continue sampling until at least the
the start of each sampling, if this is re- minimum volume is collected, as specified in
quested by the client. the following Table I:

i. Maintain a close check of all aspects of
the sampling operation on a regular basis.
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TABLE 1--NUMBER OF 200 MESH EM GRID OPENINGS
(0.0057 MMZ) THAT NEED TO BE ANALYZED TO
MAINTAIN SENSITIVITY OF 0.005 STRUCTURES/CC
BASED ON VOLUME AND EFFECTIVE FILTER AREA

Effective Filter Area

Effective Filter Area

385 sq mm 855 sq mm
Volume (liters) | # of grid openingg Volume (liters) | # of grid openingg
560 24 1,250 24
600 23 1,300 23
700 19 1,400 21
800 17 1,600 19
900 15 1,800 17
1,000 14 2,000 15
1,100 12 2,200 14
| 1,200 11 2,400 13
J 1,300 10 2,600 12
Recommended 1,400 10 2,800 1 |
Volume 1,500 9 3,000 10 |
Range 1,600 8 3,200 9 Recommended
} 1,700 8 3,400 9 Volume
| 1,800 8 3,600 8 Range
1,900 7 3,800 8 |
2,000 7 4,000 8 ‘ ]
2,100 6 4,200 7
2,200 6 4,400 7
2,300 6 4,600 7
2,400 6 4,800 6
2,500 5 5,000 6
2,600 5 5,200 6
2,700 5 5,400 6
2,800 5 5,600 5
2,900 5 5,800 5
3,000 5 6,000 5
3,100 4 6,200 5
3,200 4 6,400 5
3,300 4 6,600 5
3,400 4 6,800 4
3,500 4 7.000 4
3,600 4 7,200 4
3,700 4 7.400 4
3,800 4 7.600 4

Note minimum volumes required:
25 mm : 560 liters
37 mm : 1250 liters

Filter diameter of 25 mm = effective area of 385 sq mm
Filter diameter of 37 mm = effective area of 855 sq mm

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.

I. 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 I11.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
ft3 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
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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 111.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/mmz2 in an
area of 0.057 mm2 (nominally 10 200-mesh grid
openings) and a maximum of 53 s/mmz2 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.
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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.)

FIGURE 3--SAMPLE RECEIVING FORM

Date of package delivery Package shipped from

Carrier Shipping bill retained

*Condition of package on receipt.

*Condition of custody seal

Number of samples received Shipping manifest attached
Purchase Order No. Project I.D.
Comments
Sampling Sampled
Medium YVolume Receiving
No. Description PC MCE  Liters ID # igned #

13
(Use as many additional sheets as needed.)

Comments

Date of acceptance into sample bank

Signature of chain-of-custody recipient

Disposition of samples,

*Note: If the package has sustained substantial damage or the custody seal is broken, stop and contact the project
manager and the shipper.
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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/mm?2 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‘fmm2 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 I11.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 111.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
II.F.7.

d. Examples of techniques used to prepare
mixed cellulose ester filters are described in
Unit I11.F.8.

e. Prepare multiple grids for each sample.
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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
uL 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.

Jj. 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.

0. 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.

g. 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 I11.L.).

7. TEM specimen
polycarbonate 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
mmx50 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
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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 cmx0.5 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 I11.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 Il1.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
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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 pm (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 mmx5 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 111.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 Al at 1.48 KeV and
Cu at 8.04 KeV, as well as the manufacturer’s
procedures.
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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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Lab Sample No.
Client Sample No.

Instrument 1.D.
Magnification

FIGURE 4--COUNT SHEET
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Filter Type Operator
Filter Area Date
Grid LD, Comments

Grid Opening (GO) Area

Acc. Voliage No. GO to be Analyzed
o) Structure | Structurs Length ED Observation EDAX
No. Type* < Sum 25um Chrys. Amph. Nonasb. _ [Neg. ID
ED Ob: ti
GO Structure | Structure Length servation EDAX
No. Type* < Sum 25um Chrys. Amph. Nonasb. _ {Neg. 1D
*B = Bundle NFD = No fibers detected
C = Cluster N = No diffraction obtained
F = Fiber
M = Matrix

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,
screen magnification for analysis.

then

15,000-20,000X  grid preparation.

805

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

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-
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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. ldentify 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 pm 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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FIGURE 5--COUNTING GUIDELINES USED IN
DETERMINING ASBESTOS STRUCTURES

Count as 1 fiber; 1 Structure; no intersections.

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

— =

Count as 3 structures if space between fibers is greater than width of 1 fiber
diameter or if the number of intersections is equal to or less than 2.

= S

Count bundles as 1 structure; 3 or more parallel fibrils less
than 1 fiber diameter separation.
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Count clusters as 1 structure; fibers having greater than or equal to

== AN

3 intersections.

Count matrix as 1 structure.

Gy L

DO NOT COUNT AS STRUCTUPES:

(s

Fiber protrusion
<5:1 Aspect Ratio

No fiber protusion

Fiber protrusion
<0.5 micrometer

—— <0.5 micrameter in length

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 pm and for fibers greater than or
equal to 5 pm in length. Not required, but
useful, may be to record the fiber length in
1 pum intervals. (ldentify each structure
morphologically and analyze it as it enters
the “window’’.)

<5:1 Aspect Ratio

(1) Fiber. A structure having a minimum
length greater than 0.5 pm and an aspect
ratio (length to width) of 5:1 or greater and
substantially parallel sides. Note the 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/mm?2 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,
tremolite, and actinolite]: Amphibole asbes-
tos 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
unobtainable ED patterns, a nonasbestos
EDXA, or a nonasbestos morphology.
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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
(EDXA).

i. Required of all amphiboles which would
cause the analysis results to exceed the 70 s/
mm?2 concentration. (Generally speaking, the
first 4 amphiboles would require EDXA.)

ii. Can be used alone to confirm chrysotile
after the 70 s/mm?2 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/mm?2 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.

I. 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.

X-Ray Analysis
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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 um or greater than or equal to 5 um.

(3) Structure Type. Positive identification
of asbestos fibers is required by the method.
At least one diffraction pattern of each fiber
type from every five samples must be 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/mmz2 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 pm 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
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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.

|. Reporting

The following information must be re-
ported to the client. See the following Table
I
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TABLE II--EXAMPLE LABORATORY LETTERHEAD

Laboratory Client FILTER MEDIA DATA Analyzed 2 Sample
LD. 1D. Type Diameter, mm | Effective Area,mm 4| Pore Size, um Area, mm Volume, cc
INDIVIDUAL ANALYTICAL RESULTS
Laboratory Client # Asbestos Analytical CONCENTRATION
LD. LD. Structures Sensitivity, sfcc | Structures/mm? Structures/cc

The analysis was carried out to the approved TEM method. This laboratory is in compliance with the quality
specified by the method.

Authorized Signature
1. Concentration in structures per square 5. Volume of air samples (which was ini-
millimeter and structures per cubic centi- tially provided by client).
meter. 6. Average grid size opening.
2. Analytical sensitivity used for the anal- 7. Number of grids analyzed.

ysis.
3. Number of asbestos structures.
4. Area 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 I11.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
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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-
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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 I11:

813



Pt. 763, Subpt. E, App. A

ni ration

Sample receiving
Sample custody

Sample preparation

Sample analysis

Performance check

Calculations and
data reduction

1. When the samples arrive at the labora-
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TABLE III--SUMMARY OF LABORATORY
DATA QUALITY OBJECTIVES

Conformance
OC Check Frequency X, jion
Review of receiving report Each sample 95% complete
Review of chain-of-custody record Each sample 95% complete
Supplies and reagents On receipt Meet specs. or reject
Grid opening size 20 openings/20 grids/lot 100%

Special clean area monitoring
Laboratory blank

Plasma etch blank
Multiple preps (3 per sample)

System check
Alignment check

Magnification calibration with low and high
standards

ED calibration by gold standard
EDS calibration by copper line

Laboratory blank (measure of cleanliness)

Replicate counting (measure of precision)
Duplicate analysis (measure of reproducibility)

Known samples of typical materials
(working standards)

Analysis of NBS SRM 1876 and/or RM 8410
(measure of accuracy and comparability)

Data entry review (data validation and measure
of completeness)

Record and verify ID electron diffraction pattern
of structure

Hand calculation of automated data reduction
procedure or independent recalculation of hand-
calculated data

5. Provide

of 1000 or 1 opening/sample

After cleaning or service

1 per prep series or 10%

1 per 20 samples
Each sample

Each day
Each day

Each month or after service

Weekly
Daily
Prep 1 per series or 10%
read 1 per 25 samples
1 per 100 samples
1 per 100 samples

Training and for com-
parison with unknowns
1 per analyst per year

Each sample

1 per 5 samples

1 per 100 samples

Meet specs or reclean

Meet specs. or
reanalyze serics

5%

One with cover of 15
complete grid sqs.

Each day
Each day
95%

95%
95%

Meet specs or
teanalyze series

1.5 x Poisson Std. Dev.
2 x Poisson Std. Dev.
100%

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

85%

laboratory blanks with each

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.

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 111 of Unit I11.K.

10. Ensure qualified operator performance
by evaluation of replicate counting, dupli-
cate analysis, and standard sample compari-
sons as set forth in Table 111 of Unit I11.K.

11. Validate all data entries.

12. Recalculate a percentage of all com-
putations and automatic data reduction
steps as specified in Table IlI.

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 I11.L.

L. References

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

1. “Guidelines for Controlling Asbestos-
Containing Materials in Buildings,”” EPA 560/
5-85-024, June 1985.

2. ““Measuring Airborne Asbestos Following
an Abatement Action,” USEP/Office of Pol-
lution 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-
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tron Microscopy Using Polycarbonate Mem-
brane Filters.” WERL SOP 87-1, March 5,
1987.

9. NIOSH. Method 7402 for Asbestos Fibers,
December 11, 1986 Draft.

10. Yamate, G., S.C. Agarwall, R.D. Gib-
bons, IIT Research Institute, ‘“Methodology
for the Measurement of Airborne Asbestos by
Electron Microscopy.”” Draft report, USEPA
Contract 68-02-3266, July 1984.

11. Guidance to the Preparation of Quality
Assurance Project Plans. USEPA, Office of
Pollution Prevention and Toxics, 1984.

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 abatementareaisnogreater
than 70 s/mmz2 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/mm?2 is based on the experience
of the panel of microscopists who consider
one structure in 10 grid openings (each grid
opening with an area of 0.0057 mm?2) to 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/mmz2.

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-

40 CFR Ch. | (7-1-07 Edition)

centration on the blank fil-
tersthatislessthanor equal to 70 s‘'mm?2 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

L=

Y, - %
0.8(1/n, + 144)2

where Y, 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, n, 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/mmz2, 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 millimeter of filterisgreater than
70 ssimm2, analyze the three blanks.

4. If the arithmetic mean concentration of
structures per square millimeter on the
blank filters is greater than 70 s/mmz2, 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/
mmz2, 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 OF PART 763
[RESERVED]

APPENDIX C TO SUBPART E OF PART
763—ASBESTOS MODEL ACCREDITA-
TION PLAN

1. 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

(1) Electronic reporting
A. Definitions

For purposes of Appendix C:

1. “Friable asbestos-containing material
(ACM)’’ means any material containing more
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
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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.
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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.
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
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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 res