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Appendix C to Subpart E of Part 763 -- Asbestos Model Accreditation Plan

I. Asbestos Model Accreditation Plan for States

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

(A) Definitions

(B) Initial Training

(C) Examinations

(D) Continuing Education

(E) Qualifications

(F) Recordkeeping Requirements for Training Providers

(G) Deaccreditation

(H) Reciprocity A. Definitions

For purposes of Appendix C:

1. "Friable asbestos-containing material (ACM)" means any materialiwogtanore than one percent asbestos
which has been applied on ceilings, walls, structural members, piping, duct work, or any ithiea pa
building, which when dry, may be crumbled, pulverized, or reduced to powder by hand pressure. The term
includes non-friable asbestos-containing material after such previously nale-friaterial becomes damaged

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 frisDM that is in or on interior
structural members or other parts of a school or public and commercial building.



3. "Inspection” means an activity undertaken in a school building, or a public and commerdiagbtol
determine the presence or location, or to assess the condition of, friable or non-$baktescontaining
building material (ACBM) or suspected ACBM, whether by visual or physical exaian, or by collecting
samples of such material. This term includes reinspections of friable and rie-#nawn or assumed ACBM
which has been previously identified. The term does not include the following:

a. Periodic surveillance of the type described in 40 CFR 763.92(b) solely for the purposedafgemor
reporting a change in the condition of known or assumed ACBM;

b. Inspections performed by employees or agents of Federal, State, or local goveotethefurshe purpose
of determining compliance with applicable statutes or regulations; or

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

4. "Major fiber release episode” means any uncontrolled or unintentional disturbancBMf A€Sulting in a
visible emission, which involves the falling or dislodging of more than 3 square or lie¢af faable ACBM.

5. "Minor fiber release episode” means any uncontrolled or unintentional disturbance M A€3BIting in a
visible emission, which involves the falling or dislodging of 3 square or linear feetsoofiériable ACBM.

6. "Public and commercial building” means the interior space of any building which isaima lsuilding,
except that the term does not include any residential apartment building of femv&0thaits or detached
single-family homes. The term includes, but is not limited to: industrial and bffitdings, residential
apartment buildings and condominiums of 10 or more dwelling units, government-owned buildingsscolle
museums, airports, hospitals, churches, preschools, stores, warehouses and fa@odesphte includes
exterior hallways connecting buildings, porticos, and mechanical systems used tocamnigirior space.

7. "Response action” means a method, including removal, encapsulation, enclosure, repairatod aper
maintenance, that protects human health and the environment from friable ACBM.

8. "Small-scale, short-duration activities (SSSD)" are tasks such as, bumibed Ko:

a. Removal of asbestos-containing insulation on pipes.

b. Removal of small quantities of asbestos-containing insulation on beams or abovs.ceiling
c. Replacement of an asbestos-containing gasket on a valve.

d. Installation or removal of a small section of drywall.

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

SSSD can be further defined by the following considerations:

f. Removal of small quantities of ACM only if required in the performance of anothatanance activity not
intended as asbestos abatement.

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



h. Minor repairs to damaged thermal system insulation which do not require removal.
I. Repairs to a piece of asbestos-containing wallboard.

j. Repairs, involving encapsulation, enclosure, or removal, to small amounts of friableAgMrequired in
the performance of emergency or routine maintenance activity and not intendedssakdgstos abatement.
Such work may not exceed amounts greater than those which can be contained in a sibgkatedfaini-
enclosure. Such an enclosure shall conform spatially and geometrically to tieetbeairk area, in order to
perform its intended containment function. B. Initial Training

Training requirements for purposes of accreditation are specified both in terequioéd subjects of
instruction and in terms of length of training. Each initial training course hasaipesescurriculum and
number of days of training. One day of training equals 8 hours, including breaks and lunch. Coucd®mstr
must be provided by EPA or State-approved instructors. EPA or State instructor appribbel Ishsed upon a
review of the instructors academic credentials and/or field experiencbestas abatement.

Beyond the initial training requirements, individual States may wish to consegering additional days of
training for purposes of supplementing hands-on activities or for reviewing releatentegjulations. States
also may wish to consider the relative merits of a worker apprenticeship progidiner Rhey might consider
more stringent minimum qualification standards for the approval of training ire8uBPA recommends that
the enrollment in any given course be limited to 25 students so that adequate opportusiitiesiagividual
hands-on experience.

States have the option to provide initial training directly or approve other entitiderttdraining. The
following requirements are for the initial training of persons required to haved#tetion under TSCA Title 1.

Training requirements for each of the five accredited disciplines are outlired. lidrsons in each discipline
perform a different job function and distinct role. Inspectors identify and assessthigon of ACBM, or
suspect ACBM. Management planners use data gathered by inspectors to assgssdlod dazard posed by
ACBM in schools to determine the scope and timing of appropriate response actions negclaabier Project
designers determine how asbestos abatement work should be conducted. Lastly, workers and
contractor/supervisors carry out and oversee abatement work. In addition, a recomnagmdgcttrrriculum

Is also presented for a sixth discipline, which is not federally-accrediteafthioject Monitor." Each
accredited discipline and training curriculum is separate and distinct fromhtirs.oA person seeking
accreditation in any of the five accredited MAP disciplines cannot attend two ocomoses concurrently, but
may attend such courses sequentially.

In several instances, initial training courses for a specific discipling dkers, inspectors) require hands-on
training. For asbestos abatement contractor/supervisors and workers, hands-onstrauishghclude working
with asbestos-substitute materials, fitting and using respirators, use diagsyeonning 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 activihegspect to friable

ACBM in a school or public and commercial building: (1) A response action other than a 88813 &) a
maintenance activity that disturbs friable ACBM other than a SSSD activi{§) arresponse action for a major
fiber release episode. All persons seeking accreditation as asbestos abatakers shall complete at least a
4-day training course as outlined below. The 4-day worker training course shall includede
demonstrations, at least 14 hours of hands-on training, individual respirator fit testirsg eview, and an
examination. Hands-on training must permit workers to have actual experiencenpegftarsks associated with



asbestos abatement. A person who is otherwise accredited as a contractorgsupeayerform in the role of
a worker without possessing separate accreditation as a worker.

Because of cultural diversity associated with the asbestos workforce, EdtAmeads that States adopt
specific standards for the approval of foreign language courses for abatemens vieifefurther
recommends the use of audio-visual materials to complement lectures, where afgropri

The training course shall adequately address the following topics:

(a) Physical characteristics of asbestédentification of asbestos, aerodynamic characteristics, typical uses, and
physical appearance, and a summary of abatement control options.

(b) Potential health effects related to asbestos expodure nature of asbestos-related diseases; routes of
exposure; dose-response relationships and the lack of a safe exposure level; grstic\aférct between
cigarette smoking and asbestos exposure; the latency periods for asbestdshisdases; a discussion of the
relationship of asbestos exposure to asbestosis, lung cancer, mesothelioma, as@fath=srorgans.

(c) Employee personal protective equipméliasses and characteristics of respirator types; limitations of
respirators; proper selection, inspection; donning, use, maintenance, and storage [grémechs@rators;
methods for field testing of the facepiece-to-face seal (positive and negadssrire fit checks); qualitative and
guantitative fit testing procedures; variability between field and laboratotgqtion factors that alter
respiratory fit (e.g., facial hair); the components of a proper respiratory fowatpcogram; selection and use of
personal protective clothing; use, storage, and handling of non-disposable clothing; artibnegrdaering
personal protective equipment.

(d) State-of-the-art work practiceBroper work practices for ashestos abatement activities, including
descriptions of proper construction; maintenance of barriers and decontamination ersyisams;
positioning of warning signs; lock-out of electrical and ventilation systems; pnap&ing techniques for
minimizing fiber release; use of wet methods; use of negative pressure esdrdilation equipment; use of
high-efficiency particulate air (HEPA) vacuums; proper clean-up and disposabtpres; work practices for
removal, encapsulation, enclosure, and repair of ACM; emergency procedures for siedtas;rebtential
exposure situations; transport and disposal procedures; and recommended and prohibitedtigesk prac

(e) Personal hygieneEntry and exit procedures for the work area; use of showers; avoidance of eating,
drinking, smoking, and chewing (gum or tobacco) in the work area; and potential exposures, @undly as f
exposure.

() Additional safety hazard$iazards encountered during abatement activities and how to deal with them,
including electrical hazards, heat stress, air contaminants other than advesdad explosion hazards,
scaffold and ladder hazards, slips, trips, and falls, and confined spaces.

(9) Medical monitoring OSHA and EPA Worker Protection Rule requirements for physical examinations,
including a pulmonary function test, chest X-rays, and a medical history for each eeaploy

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

() Relevant Federal, State, and local regulatory requirements, procedures, and staWdeindsarticular
attention directed at relevant EPA, OSHA, and State regulations concerningsisii@dement workers.

() Establishment of respiratory protection programs



(k) Course reviewA review of key aspects of the training course.
2. Contractor/Supervisors

A person must be accredited as a contractor/supervisor to supervise any of the fallkdiviigs with respect
to friable ACBM in a school or public and commercial building: (1) A response action b#meatSSSD
activity, (2) a maintenance activity that disturbs friable ACBM other thar&DS38tivity, or (3) a response
action for a major fiber release episode. All persons seeking accreditat&lreatoa abatement
contractor/supervisors shall complete at least a 5-day training course asdhbédlow. The training course
must include lectures, demonstrations, at least 14 hours of hands-on training, individtethbirefiptiesting,
course review, and a written examination. Hands-on training must permit supexvisave tactual experience
performing tasks associated with asbestos abatement.

EPA recommends the use of audiovisual materials to complement lectures, whepeiaigpr

Asbestos abatement supervisors include those persons who provide supervision and directi@ngo wor
performing response actions. Supervisors may include those individuals with the pdiatmifdreman,
working foreman, or leadman pursuant to collective bargaining agreements. Ainleastpervisor is required
to be at the worksite at all times while response actions are being conductedog\sloekers must have
access to accredited supervisors throughout the duration of the project.

The contractor/supervisor training course shall adequately address the follopiasg t

(a) The physical characteristics of asbestos and asbestos-containing matdealtsication of asbestos,
aerodynamic characteristics, typical uses, physical appearance, a reli@xaaf assessment considerations,
and a summary of abatement control options.

(b) Potential health effects related to asbestos expodure nature of asbestos-related diseases; routes of
exposure; dose-response relationships and the lack of a safe exposure leve§nsyrewgeen cigarette
smoking and asbestos exposure; and latency period for diseases.

(c) Employee personal protective equipméZliasses and characteristics of respirator types; limitations of
respirators; proper selection, inspection, donning, use, maintenance, and storage priocads@sators;
methods for field testing of the facepiece-to-face seal (positive and negadssrire fit checks); qualitative and
guantitative fit testing procedures; variability between field and laboratotgqtion factors that alter
respiratory fit (e.g., facial hair); the components of a proper respiratory fowatpcogram; selection and use of
personal protective clothing; and use, storage, and handling of non-disposable clothing; atidnmegul
covering personal protective equipment.

(d) State-of-the-art work practiceProper work practices for ashestos abatement activities, including
descriptions of proper construction and maintenance of barriers and decontaminationeesgfients;
positioning of warning signs; lock-out of electrical and ventilation systems; pnap&ing techniques for
minimizing fiber release; use of wet methods; use of negative pressure esdrdilation equipment; use of
HEPA vacuums; and proper clean-up and disposal procedures. Work practices for removailagiocaps
enclosure, and repair of ACM; emergency procedures for unplanned releases; potpasiate situations;
transport and disposal procedures; and recommended and prohibited work practices. Nesnabsltted
techniques and methodologies may be discussed.

(e) Personal hygieneEntry and exit procedures for the work area; use of showers; and avoidance of eating,
drinking, smoking, and chewing (gum or tobacco) in the work area. Potential exposures, soly as fa
exposure, shall also be included.



() Additional safety hazard$lazards encountered during abatement activities and how to deal with them,
including electrical hazards, heat stress, air contaminants other than advesdad explosion hazards,
scaffold and ladder hazards, slips, trips, and falls, and confined spaces.

(9) Medical monitoring OSHA and EPA Worker Protection Rule requirements for physical examinations,
including a pulmonary function test, chest X-rays and a medical history for each eenploy

(h) Air monitoring Procedures to determine airborne concentrations of asbestos fibers, includingides ot

aggressive air sampling, sampling equipment and methods, reasons for air monyjoemgf samples and
interpretation of results.

EPA recommends that transmission electron microscopy (TEM) be used forsan&iysal air clearance
samples, and that sample analyses be performed by laboratories accreditedatiptiad INstitute of
Standards and Technologys (NIST) National Voluntary Laboratory Accreditatamrdm (NVLAP).

() Relevant Federal, State, and local regulatory requirements, procedures, and standards, including:

() Requirements of TSCA Title Il

(i) National Emission Standards for Hazardous Air Pollutants (40 CFR part 61), Subg&eneral
Provisions) and M (National Emission Standard for Asbestos).

(i) OSHA standards for permissible exposure to airborne concentrations afogsli®esrs and respiratory
protection (29 CFR 1910.134).

(iv) OSHA Asbestos Construction Standard (29 CFR 1926.58). (vV)EPA Worker Protection RulER4ai€
763, Subpart G).

() Respiratory Protection Programs and Medical Monitoring Programs

(k) Insurance and liability issue€ontractor issues; workers compensation coverage and exclusions; third-
party liabilities and defenses; insurance coverage and exclusions.

() Recordkeeping for asbestos abatement praj&sdsords required by Federal, State, and local regulations;
records recommended for legal and insurance purposes.

(m) Supervisory techniques for asbestos abatement activiigrervisory practices to enforce and reinforce the
required work practices and discourage unsafe work practices.

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

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

3. Inspector

All persons who inspect for ACBM in schools or public and commercial buildings must ledisedr All
persons seeking accreditation as an inspector shall complete at least aaoydourse as outlined below.

The course shall include lectures, demonstrations, 4 hours of hands-on training, individtsbregpiesting,
course review, and a written examination.



EPA recommends the use of audiovisual materials to complement lectures, whepeiajgpotHands-on
training should include conducting a simulated building walk-through inspection and redgitagiing. The
inspector training course shall adequately address the following topics:

(a) Background information on asbestddentification of asbestos, and examples and discussion of the uses ant
locations of asbestos in buildings; physical appearance of asbestos.

(b) Potential health effects related to asbestos expodure nature of asbestos-related diseases; routes of
exposure; dose-response relationships and the lack of a safe exposure level; gistic\aféact between
cigarette smoking and asbestos exposure; the latency periods for asbedshisdases; a discussion of the
relationship of asbestos exposure to asbestosis, lung cancer, mesothelioma, as@fatearorgans.

(c) Functions/qualifications and role of inspectoRiscussions of prior experience and qualifications for
inspectors and management planners; discussions of the functions of an accrediteat mspempared to
those of an accredited management planner; discussion of inspection process includingyiot&CM and
physical assessment.

(d) Legal liabilities and defenseResponsibilities of the inspector and management planner; a discussion of
comprehensive general liability policies, claims-made, and occurrence podicigronmental and pollution
liability policy clauses; state liability insurance requirements; bondidgtze relationship of insurance
availability to bond availability.

(e) Understanding building systeniBhe interrelationship between building systems, including: an overview of
common building physical plan layout; heat, ventilation, and air conditioning (HVAChsygpes, physical
organization, and where asbestos is found on HVAC components; building mechanical, shsietypes and
organization, and where to look for asbestos on such systems; inspecting elegstecas sincluding

appropriate safety precautions; reading blueprints and as-built drawings.

() Public/employee/building occupant relatiomotifying employee organizations about the inspection; signs
to warn building occupants; tact in dealing with occupants and the press; scheduling dibimspeeninimize
disruptions; and education of building occupants about actions being taken.

(g) Pre-inspection planning and review of previous inspection rec&dseduling the inspection and obtaining
access; building record review; identification of probable homogeneous areas fronmidua as-built
drawings; consultation with maintenance or building personnel; review of previous iaspsampling, and
abatement records of a building; the role of the inspector in exclusions for previo@siyngerinspections.

(h) Inspecting for friable and non-friable ACM and assessing the condition of friable R@idedures to
follow in conducting visual inspections for friable and non-friable ACM; types of buildetgnmals that may
contain asbestos; touching materials to determine friability; open returemimps and their importance in
HVAC systems; assessing damage, significant damage, potential danthgetential significant damage;
amount of suspected ACM, both in total quantity and as a percentage of the total arefagaypage;
accessibility; materials potential for disturbance; known or suspectedscaiildamage or significant damage;
and deterioration as assessment factors.

(i) Bulk sampling/documentation of asbeststailed discussion of the "Simplified Sampling Scheme for
Friable Surfacing Materials (EPA 560/5-85-030a October 1985)"; techniques to emsplieg#an a randomly
distributed manner for other than friable surfacing materials; sampling of iablefmaterials; techniques for
bulk sampling; inspectors sampling and repair equipment; patching or repair of daomagampling;
discussion of polarized light microscopy; choosing an accredited laboratory toedbaliysamples; quality
control and quality assurance procedures. EPAS recommendation that all bulk sanitgdssdcfrom school or



public and commercial buildings be analyzed by a laboratory accredited under the Mddidistered by
NIST.

() Inspector respiratory protection and personal protective equipn@asses and characteristics of respirator
types; limitations of respirators; proper selection, inspection; donning, use, maaicee and storage procedures
for respirators; methods for field testing of the facepiece-to-facemestiye and negative-pressure fit checks);
gualitative and quantitative fit testing procedures; variability betweeahdied laboratory protection factors that
alter respiratory fit (e.g., facial hair); the components of a proper respipatdection program; selection and
use of personal protective clothing; use, storage, and handling of non-disposable clothing.

(k) Recordkeeping and writing the inspection repbetbeling of samples and keying sample identification to
sampling location; recommendations on sample labeling; detailing of ACM inveptmtggraphs of selected
sampling areas and examples of ACM condition; information required for inclusion irattegement plan
required for school buildings under TSCA Title Il, section 203 (i)(1). EPA recommendst#hes develop and
require the use of standardized forms for recording the results of inspections in scipadibc or commercial
buildings, and that the use of these forms be incorporated into the curriculum of training edholuct
accreditation.

() Regulatory reviewThe following topics should be covered: National Emission Standards for Hazardous Air
Pollutants (NESHAP; 40 CFR part 61, Subparts A and M); EPA Worker Protection Rule R40a@~ 63,

Subpart G); OSHA Asbestos Construction Standard (29 CFR 1926.58); OSHA respiratenreqtsr(29 CFR
1910.134); the Asbestos-Containing Materials in School Rule (40 CFR part 763, Subpart Bylefplata

and local regulations, and differences between Federal and State requiremeath&happly, and the effects,

if any, on public and nonpublic schools or commercial or public buildings.

(m) Field trip. This includes a field exercise, including a walk-through inspection; on-site dstas®ut
information gathering and the determination of sampling locations; on-site pracpbysical assessment;
classroom discussion of field exercise.

(n) Course reviewA review of key aspects of the training course.
4. Management Planner

All persons who prepare management plans for schools must be accredited. All peisogsasereditation as
management planners shall complete a 3-day inspector training course as outlinexhdl@2eday
management planner training course. Possession of current and valid inspectdatioorstiall be a
prerequisite for admission to the management planner training course. The mamau@nmer course shall
include lectures, demonstrations, course review, and a written examination.

EPA recommends the use of audiovisual materials to complement lectures, whepeiaigpr

TSCA Title 1l does not require accreditation for persons performing the manaigelaxener role in public and
commercial buildings. Nevertheless, such persons may find this training and tatioretiielpful in preparing
them to design or administer asbestos operations and maintenance programs for pubfitzardial
buildings.

The management planner training course shall adequately address the followstg topic

(a) Course overviewThe role and responsibilities of the management planner; operations and maintenance
programs; setting work priorities; protection of building occupants.



(b) Evaluation/interpretation of survey resul®eview of TSCA Title Il requirements for inspection and
management plans for school buildings as given in section 203(i)(1) of TSCA Titietpretation of field
data and laboratory results; comparison of field inspectors data sheet withdapoeaults and site survey.

(c) Hazard assessmemmplification of the difference between physical assessment and hazasiresseshe
role of the management planner in hazard assessment; explanation of signifitage ddamage, potential
damage, and potential significant damage; use of a description (or decisionde&rassessment of ACM;
assessment of friable ACM; relationship of accessibility, vibration sguisesof adjoining space, and air
plenums and other factors to hazard assessment.

(d) Legal implications Liability; insurance issues specific to planners; liabilities assstiatth interim control
measures, in-house maintenance, repair, and removal; use of results from previfarshegenspections.

(e) Evaluation and selection of control optior@verview of encapsulation, enclosure, interim operations and
maintenance, and removal; advantages and disadvantages of each method; responseseiheds/idea
decision tree or other appropriate method; work practices for each response agiog;astd prioritizing of
work in both vacant and occupied buildings; the need for containment barriers and decontamiregmomser
actions.

() Role of other professionalblse of industrial hygienists, engineers, and architects in developing technical
specifications for response actions; any requirements that may existhide@rsign-off of plans; team
approach to design of high-quality job specifications.

(g) Developing an operations and maintenance (O&M) pRurpose of the plan; discussion of applicable EPA
guidance documents; what actions should be taken by custodial staff; proper cleaning @spstshm

cleaning and HEPA vacuuming; reducing disturbance of ACM; scheduling O&M for off-hresctieduling or
canceling renovation in areas with ACM; boiler room maintenance; disposal of AdMuse procedures for
ACM -- bridging and penetrating encapsulants; pipe fittings; metal sleevgsginybthloride (PVC), canvas,
and wet wraps; muslin with straps, fiber mesh cloth; mineral wool, and insulatiegcehiscussion of
employee protection programs and staff training; case study in developing an O&Meuatopment,
implementation process, and problems that have been experienced).

(h) Regulatory reviewFocusing on the OSHA Asbestos Construction Standard found at 29 CFR 1926.58; the
National Emission Standard for Hazardous Air Pollutants (NESHAP) found at 40 CHRL pSubparts A
(General Provisions) and M (National Emission Standard for Asbestos); EPA Vodtection Rule found at

40 CFR part 763, Subpart G; TSCA Title II; applicable State regulations.

(i) Recordkeeping for the management plankkse of field inspectors data sheet along with laboratory results;
on-going recordkeeping as a means to track asbestos disturbance; procedures foepaegrddéeA

recommends that States require the use of standardized forms for purposes of e@tnalgasiand

incorporate the use of such forms into the initial training course for managementglanne

() Assembling and submitting the management. gtéem requirements for schools in TSCA Title 1l section
203(i)(2); the management plan as a planning tool.

(k) Financing abatement actionEconomic analysis and cost estimates; development of cost estimates; preser
costs of abatement versus future operation and maintenance costs; Asbestos Senddbddement Act
grants and loans.

() Course reviewA review of key aspects of the training course.



5. Project Designer

A person must be accredited as a project designer to design any of the followirnigsetith respect to friable
ACBM in a school or public and commercial building: (1) A response action other than a S#8&nance
activity, (2) a maintenance activity that disturbs friable ACBM other tharSDS®aintenance activity, or (3) a
response action for a major fiber release episode. All persons seeking atboneakta project designer shall
complete at least a minimum 3-day training course as outlined below. The projgoedesurse shall include
lectures, demonstrations, a field trip, course review and a written examination.

EPA recommends the use of audiovisual materials to complement lectures, whepeiaigpr
The abatement project designer training course shall adequately addresswieddbpics:

(a) Background information on asbestddentification of asbestos; examples and discussion of the uses and
locations of asbestos in buildings; physical appearance of asbestos.

(b) Potential health effects related to asbestos expodatire of asbestos-related diseases; routes of exposure;
dose-response relationships and the lack of a safe exposure level; the syrdiggstioetween cigarette

smoking and asbestos exposure; the latency period of asbestos-related diskssessian of the relationship
between asbestos exposure and asbestosis, lung cancer, mesothelioma, and cancesgyahsthe

(c) Overview of abatement construction projeétbatement as a portion of a renovation project; OSHA
requirements for notification of other contractors on a multi-employer site (291GER58).

(d) Safety system design specificatidDsesign, construction, and maintenance of containment barriers and
decontamination enclosure systems; positioning of warning signs; eleatidcaeatilation system lock- out;
proper working techniques for minimizing fiber release; entry and exit procedurtbe fwork area; use of wet
methods; proper techniques for initial cleaning; use of negative-pressure exmiletiose equipment; use of
HEPA vacuums; proper clean-up and disposal of asbestos; work practices as they aygplysolation,
enclosure, and repair; use of glove bags and a demonstration of glove bag use.

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

() Employee personal protective equipmeZiasses and characteristics of respirator types; limitations of
respirators; proper selection, inspection; donning, use, maintenance, and storage [grémechs@rators;
methods for field testing of the facepiece-to-face seal (positive and negadssrire fit checks); qualitative and
guantitative fit testing procedures; variability between field and laboratotgqtion factors that alter
respiratory fit (e.g., facial hair); the components of a proper respiratory fowatpcogram; selection and use of
personal protective clothing; use, storage, and handling of non-disposable clothing.

(g) Additional safety hazard$iazards encountered during abatement activities and how to deal with them,
including electrical hazards, heat stress, air contaminants other than advestosd explosion hazards.

(h) Fiber aerodynamics and controherodynamic characteristics of asbestos fibers; importance of proper
containment barriers; settling time for asbestos fibers; wet methods émedvaif aggressive air monitoring
following abatement; aggressive air movement and negative-pressure exhélattoreas a clean-up method.

() Designing abatement solutiar3iscussions of removal, enclosure, and encapsulation methods; asbestos
waste disposal.



()) Final clearance proces®iscussion of the need for a written sampling rationale for aggressive final ai
clearance; requirements of a complete visual inspection; and the relationshipistithénspection to final air
clearance.

EPA recommends the use of TEM for analysis of final air clearance samples.sEmeples should be analyzed
by laboratories accredited under the NIST NVLAP.

(k) Budgeting/cost estimatin@evelopment of cost estimates; present costs of abatement versus future
operation and maintenance costs; setting priorities for abatement jobs to redsice cos

() Writing abatement specificationBreparation of and need for a written project design; means and methods
specifications versus performance specifications; design of abatement ireddoubdlings; modification of

guide specifications for a particular building; worker and building occupant healticahednsiderations;
replacement of ACM with non-asbestos substitutes.

(m) Preparing abatement drawingSignificance and need for drawings, use of as-built drawings as base
drawings; use of inspection photographs and on-site reports; methods of preparing alohitemireyt;
diagramming containment barriers; relationship of drawings to design spgoiii; particular problems

related to abatement drawings.

(n) Contract preparation and administration

(o) Legal/liabilities/defensesnsurance considerations; bonding; hold-harmless clauses; use of abatement
contractors liability insurance; claims made versus occurrence policies.

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

(9) Role of other consultant®evelopment of technical specification sections by industrial hygienists or
engineers; the multi-disciplinary team approach to abatement design.

(r) Occupied buildingsSpecial design procedures required in occupied buildings; education of occupants; extr.
monitoring recommendations; staging of work to minimize occupant exposure; scheduéng\attion to
minimize exposure.

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

() Requirements of TSCA Title Il

(i) National Emission Standards for Hazardous Air Pollutants, (40 CFR part 61) tsubg&eneral
Provisions) and M (National Emission Standard for Asbestos).

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

(iv) EPA Worker Protection Rule found at 40 CFR part 763, subpart G.
(v) OSHA Asbestos Construction Standard found at 29 CFR 1926.58.
(vi) OSHA Hazard Communication Standard found at 29 CFR 1926.59.

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



6. Project Monitor

EPA recommends that States adopt training and accreditation requirementsdaos g&eking to perform work
as project monitors. Project monitors observe abatement activities performaatiagiors and generally serve
as a building owners representative to ensure that abatement work is completdahgdo specification and

in compliance with all relevant statutes and regulations. They may also pdréowtal role of air monitoring
for purposes of determining final clearance. EPA recommends that a State seakiogdit individuals as
project monitors consider adopting a minimum 5-day training course covering the topresdooglow. The
course outlined below consists of lectures and demonstrations, at least 6 hours of hamisgyrctarse
review, and a written examination. The hands-on training component might be satisfiethiytina student
simulate participation in or performance of any of the relevant job functions oriast{at by incorporation of
the workshop component described in item "n" below of this unit).

EPA recommends that the project monitor training course adequately addres®wiaddibpics:

(a) Roles and responsibilities of the project monif@efinition and responsibilities of the project monitor,
including regulatory/specification compliance monitoring, air monitoring, condueisugl inspections, and
final clearance monitoring.

(b) Characteristics of asbestos and asbestos-containing matefigigcal uses of asbestos; physical
appearance of asbestos; review of asbestos abatement and control techniquestjqmesfethe health effects
of asbestos exposure, including routes of exposure, dose-response relationships, angklatesdpr
asbestos-related diseases.

(c) Federal asbestos regulation®verview of pertinent EPA regulations, including: NESHAP, 40 CFR part 61,
subparts A and M; AHERA, 40 CFR part 763, subpart E; and the EPA Worker Protection Rule, 40tCFR par
763, subpart G. Overview of pertinent OSHA regulations, including: Construction Industdatdor

Asbestos, 29 CFR 1926.58; Respirator Standard, 29 CFR 1910.134; and the Hazard Communication Standa
29 CFR 1926.59. Applicable State and local asbestos regulations; regulatory triesteias.

(d) Understanding building construction and building systelBslding construction basics, building physical
plan layout; understanding building systems (HVAC, electrical, etc.); layout gadipation, where asbestos is
likely to be found on building systems; renovations and the effect of asbestos abatemenwulirug systems.

(e) Asbestos abatement contracts, specifications, and drawiagsc provisions of the contract; relationships
between principle parties, establishing chain of command; types of specificatmuading means and
methods, performance, and proprietary and nonproprietary; reading and interpretingaedabatement
drawings; discussion of change orders; common enforcement responsibilities andyanftpooject monitor.

(f) Response actions and abatement practiPes-work inspections; pre-work considerations, precleaning of
the work area, removal of furniture, fixtures, and equipment; shutdown/modification of busyditegns;
construction and maintenance of containment barriers, proper demarcation of worlvarkasea entry/exit,
hygiene practices; determining the effectiveness of air filtration equipteehniques for minimizing fiber
release, wet methods, continuous cleaning; abatement methods other than remowsnabata clean-up
procedures; waste transport and disposal procedures; contingency planning for gnrespemse.

(g) Asbestos abatement equipmdrypical equipment found on an abatement project; air filtration devices,
vacuum systems, negative pressure differential monitoring; HEPA bltratiits, theory of filtration,
design/construction of HEPA filtration units, qualitative and quantitative perfarenaf HEPA filtration units,
sizing the ventilation requirements, location of HEPA filtration units, qualéatnd quantitative tests of
containment barrier integrity; best available technology.



(h) Personal protective equipmeiitroper selection of respiratory protection; classes and characteristics of
respirator types, limitations of respirators; proper use of other safety equjpraective clothing selection,
use, and proper handling, hard/bump hats, safety shoes; breathing air systems, highvptesspressure,
testing for Grade D air, determining proper backup air volumes.

() Air monitoring strategiesSampling equipment, sampling pumps (low v. high volume), flow regulating
devices (critical and limiting orifices), use of fibrous aerosol monitors onrakateprojects; sampling media,
types of filters, types of cassettes, filter orientation, storage and shipfridtars; calibration techniques,
primary calibration standards, secondary calibration standards, temperatsa/preffects, frequency of
calibration, recordkeeping and field work documentation, calculations; air sampisignachniques available
and limitations of AHERA on their use, transmission electron microscopy (backgrousrtptegpreparation
and analysis, air sample conditions which prohibit analysis, EPAS recommendedtectunianalysis of final
air clearance samples), phase contrast microscopy (background to sampleiprepahtAHERAS limits on
the use of phase contrast microscopy), what each technique measures; anaifimaébiogies, AHERA TEM
protocol, NIOSH 7400, OSHA reference method (non clearance), EPA recommendatioartorced€ TEM);
sampling strategies for clearance monitoring, types of air samples (ddoseathing zone v. fixed-station area)
sampling location and objectives (pre-abatement, during abatement, and clearat@engpmumber of
samples to be collected, minimum and maximum air volumes, clearance monitorirgigpakinspection)
(number of samples required, selection of sampling locations, period of samplingsaggsampling,
interpretations of sampling results, calculations), quality assurancealsgsuipling problems, crawl spaces,
acceptable samples for laboratory analysis, sampling in occupied buildingsr(bemitoring).

()) Safety and health issues other than asbe§tosfined-space entry, electrical hazards, fire and explosion
concerns, ladders and scaffolding, heat stress, air contaminants other than aabéwsinards, hazardous
materials on abatement projects.

(k) Conducting visual inspectionkspections during abatement, visual inspections using the ASTM E1368
document; conducting inspections for completeness of removal; discussion of "how cleans c

() Legal responsibilities and liabilities of project monito8pecification enforcement capabilities; regulatory
enforcement; licensing; powers delegated to project monitors through contract dtsscume

(m) Recordkeeping and report writin@eveloping project logs/daily logs (what should be included, who sees
them); final report preparation; recordkeeping under Federal regulations.

(n) Workshops (6 hours spread over 3 dag@ntracts, specifications, and drawings: This workshop could

consist of each participant being issued a set of contracts, specifications, andslieand then being asked to
answer questions and make recommendations to a project architect, engineer or tdittyedvuiler based on
given conditions and these documents.

Air monitoring strategies/asbestos abatement equipment: This workshop coultl @iosisisilated abatement
sites for which sampling strategies would have to be developed (i.e., occupied buildingsalrsiusitions).
Through demonstrations and exhibition, the project monitor may also be able to gain a betstanotidg of
the function of various pieces of equipment used on abatement projects (air filtratonvatet filtration units,
negative pressure monitoring devices, sampling pump calibration devices, etc.).

Conducting visual inspections: This workshop could consist, ideally, of an interactive videlnav
participant is "taken through" a work area and asked to make notes of what is seers &f siestions will be
asked which are designed to stimulate a persons recall of the area. This workshoprsistdbt a series of
two or three videos with different site conditions and different degrees of clesnliheExaminations



1. Each State shall administer a closed book examination or designate othersenitias State-approved
providers of training courses to administer the closed-book examination to persons aeelddijation who
have completed an initial training course. Demonstration testing may also be dnatugart of the
examination. A person seeking initial accreditation in a specific disciplinepasas the examination for that
discipline in order to receive accreditation. For example, a person seekingtatioreds an abatement project
designer must pass the States examination for abatement project designer.

States may develop their own examinations, have providers of training courses develioptexas, or use
standardized examinations developed for purposes of accreditation under TSCA ildlition, States may
supplement standardized examinations with questions about State regulatioasn&yadbtain commercially
developed standardized examinations, develop standardized examinations independently,ror do so i
cooperation with other States, or with commercial or non-profit providers on a regionaboahlaasis. EPA
recommends the use of standardized, scientifically-validated testing iestisjrwhich may be beneficial in
terms of both promoting competency and in fostering accreditation reciprocityelneBiates.

Each examination shall adequately cover the topics included in the training couhse &iscipline. Each
person who completes a training course, passes the required examination, and Half#igewother
requirements the State imposes must receive an accreditation cerirfieagpecific discipline. Whether a State
directly issues accreditation certificates, or authorizes training previoléssue accreditation certificates, each
certificate issued to an accredited person must contain the following minimummatin:

a. A unique certificate number

b. Name of accredited person

c. Discipline of the training course completed.
d. Dates of the training course.

e. Date of the examination.

f. An expiration date of 1 year after the date upon which the person successfully cori@eteurse and
examination.

g. The name, address, and telephone number of the training provider that issued theecertifica

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

States or training providers who reaccredit persons based upon completion of req@sberéfaining must
also provide accreditation certificates with all of the above information, etteepkamination date may be
omitted if a State does not require a refresher examination for reacoveditat

Where a State licenses accredited persons but has authorized training provesers aoéreditation
certificates, the State may issue licenses in the form of photo-idemtificards. Where this applies, EPA
recommends that the State licenses should include all of the same informatiogdréayuine accreditation
certificates. A State may also choose to issue photo-identification cardstinratinlihe required accreditation
certificates.

Accredited persons must have their initial and current accreditation e¢esfiat the location where they are
conducting work.



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

i. 50 multiple-choice questions

ii. Passing score: 70 percent correct

b. Contractor/Supervisor:

I. 100 multiple-choice questions

ii. Passing score: 70 percent correct

c. Inspector:

i. 50 Multiple-choice questions

ii. Passing score: 70 percent correct

d. Management Planner:

I. 50 Multiple-choice questions

ii. Passing score: 70 percent correct

e. Project Designer:

i. 100 multiple-choice questions

ii. Passing score: 70 percent correct D. Continuing Education

For all disciplines, a States accreditation program shall include annwehefrtraining as a requirement for
reaccreditation as indicated below:

1. Workers: One full day of refresher training.
2. Contractor/Supervisors: One full day of refresher training.
3. Inspectors: One half-day of refresher training.

4. Management Planners: One half-day of inspector refresher training and oney lodifedeesher training for
management planners.

5. Project Designers: One full day of refresher training.

The refresher courses shall be specific to each discipline. Refresher ataisbgs conducted as separate and
distinct courses and not combined with any other training during the period of the refoasker Eor each
discipline, the refresher course shall review and discuss changes in Federahrstéocal regulations,
developments in state-of-the-art procedures, and a review of key aspects ofahedmtng course as
determined by the State. After completing the annual refresher course, persomsvehiddeir accreditation



extended for an additional year from the date of the refresher course. A Statensidgrcrequiring persons to
pass reaccreditation examinations at specific intervals (for exampig,eyears).

EPA recommends that States formally establish a 12-month grace period to emabté/faccredited persons
with expired certificates to complete refresher training and have theadaetion status reinstated without
having to re-take the initial training course. E. Qualifications

In addition to requiring training and an examination, a State may require candidaes éalitation to meet
other qualification and/or experience standards that the State considers aggpfopsiaine or all disciplines.
States may choose to consider requiring qualifications similar to the examflasd below for inspectors,
management planners and project designers. States may modify these exauapbes@iate. In addition,
States may want to include some requirements based on experience in perforskrdjradtly as a part of a
job or in an apprenticeship role. They may also wish to consider additional criteha fggroval of training
course instructors beyond those prescribed by EPA.

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

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

3. Project Designers: Qualifications - registered architect, enginemgrtidied industrial hygienist.

4. Asbestos Training Course Instructor: Qualifications - academic credeanidbr field experience in asbestos
abatement.

EPA recommends that States prescribe minimum qualification standardsnioigtrastructors employed by
training providers. F. Recordkeeping Requirements for Training Providers

All approved providers of accredited asbestos training courses must comply withawenpminimum
recordkeeping requirements.

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

2. Instructor qualifications. A training provider must retain copies of all instsioégumes, and the documents
approving each instructor issued by either EPA or a State. Instructors must be appratrest ByPA or a State
before teaching courses for accreditation purposes. A training provider must nétity B¢ State, as
appropriate, in advance whenever it changes course instructors. Records mustyamemafe the instructors
that taught each particular course for each date that a course is offered.

3. Examinations. A training provider must document that each person who receives atatiocredrtificate

for an initial training course has achieved a passing score on the examination eCbhefemust clearly
indicate the date upon which the exam was administered, the training course anaeitoigihich the exam
was given, the name of the person who proctored the exam, a copy of the exam, and the nameaedfest s
each person taking the exam. The topic and dates of the training course must correspondsiethosdhat
persons accreditation certificate. States may choose to apply theseeg@mnenments to examinations for
refresher training courses.

4. Accreditation certificates. The training providers or States, whichewuesisise accreditation certificate,
shall maintain records that document the names of all persons who have been awafidatesettieir
certificate numbers, the disciplines for which accreditation was confermednt and expiration dates, and the



training location. The training provider or State shall maintain the records in amtiaain@lows verification
by telephone of the required information.

5. Verification of certificate information. EPA recommends that training provioferefresher training courses
confirm that their students possess valid accreditation before granting courssi@aniEPA further
recommends that training providers offering the initial management planméngraourse verify that students
have met the prerequisite of possessing valid inspector accreditation at tbé donese admission.

6. Records retention and access. (a) The training provider shall maintain alldegomals for a minimum of 3
years. The training provider, however, may find it advantageous to retain these recartdsmger period of
time.

(b) The training provider must allow reasonable access to all of the recordsddyine MAP, and to any
other records which may be required by States for the approval of asbestos trainingpon\tioe
accreditation of asbestos training courses, to both EPA and to State Agencies, dnE€fueacourages
training providers to make this information equally accessible to the general public

(c) If a training provider ceases to conduct training, the training provider shayl thei&pproving government
body (EPA or the State) and give it the opportunity to take possession of that provideosdsiasig
records. G. Deaccreditation

1. States must establish criteria and procedures for deaccrediting persedgeatas workers,
contractor/supervisors, inspectors, management planners, and project desigesran&tafollow their own
administrative procedures in pursuing deaccreditation actions. At a minimum té¢hnie atiall include:

(a) Performing work requiring accreditation at a job site without being in phymsakssion of initial and
current accreditation certificates;

(b) Permitting the duplication or use of ones own accreditation certificate biyeanot
(c) Performing work for which accreditation has not been received; or

(d) Obtaining accreditation from a training provider that does not have approval toaffergtfor the
particular discipline from either EPA or from a State that has a contractedaation plan at least as stringent
as the EPA MAP.

EPA may directly pursue deaccreditation actions without reliance on StateetBtation or enforcement

authority or actions. In addition to the above-listed situations, the Administratorusyagnsl or revoke the
accreditation of persons who have been subject to a final order imposing a civil penaityicied under

section 16 of TSCA, 15 U.S.C. 2615 or 2647, for violations of 40 CFR part 763, or section 113 of the Clean A
Act, 42 U.S.C. 7413, for violations of 40 CFR part 61, subpart M.

2. Any person who performs asbestos work requiring accreditation under section 206(a) pfl5RC3.C.
2646(a), without such accreditation is in violation of TSCA. The following persons are rexditext for
purposes of section 206(a) of TSCA:

(a) Any person who obtains accreditation through fraudulent representation of trainkagnamnagion
documents;

(b) Any person who obtains training documentation through fraudulent means;



(c) Any person who gains admission to and completes refresher training through frarefurksegntation of
initial or previous refresher training documentation; or

(d) Any person who obtains accreditation through fraudulent representation of adoredégirements such
as education, training, professional registration, or experience. H. Reciprocity

EPA recommends that each State establish reciprocal arrangements witatibe that have established
accreditation programs that meet or exceed the requirements of the MAP. &agements might address
cooperation in licensing determinations, the review and approval of training programsiastaictors,
candidate testing and exam administration, curriculum development, policy foonutaampliance
monitoring, and the exchange of information and data. The benefits to be derived from Hregareants
include a potential cost-savings from the reduction of duplicative activity and diveragnt of a more
professional accredited workforce as States are able to refine and improvedtieegiess of their programs
based upon the experience and methods of other States.

Il. EPA Approval Process for State Accreditation Pograms

A. States may seek approval for a single discipline or all disciplines asepatithe MAP. For example, a
State that currently only requires worker accreditation may receive EP@vapfor that discipline alone. EPA
encourages States that currently do not have accreditation requirements &mi@lhds required under section
206(b)(2) of TSCA, 15 U.S.C. 2646(b)(2), to seek EPA approval for those disciplines the Statecakis ac
As States establish accreditation requirements for the remaining dissighe requested information outlined
below should be submitted to EPA as soon as possible. Any State that had an accreditasiongmogrved

by EPA under an earlier version of the MAP may follow the same procedures to obtaip@B¥abof their
accreditation program under this MAP.

B. Partial approval of a State Program for the accreditation of one or more descigities not mean that the
State is in full compliance with TSCA where the deadline for that State to have@ddoptate Plan no less
stringent than the MAP has already passed. State Programs which areaa $dasgent as the MAP for one or
more of the accredited disciplines may, however, accredit persons in those dsacplne

C. States seeking EPA approval or reapproval of accreditation programs shallteeldoiiowing information
to the Regional Asbestos Coordinator at their EPA Regional office:

1. A copy of the legislation establishing or upgrading the State's accreditatioamr@igapplicable).
2. A copy of the States accreditation regulations or revised regulations.

3. A letter to the Regional Asbestos Coordinator that clearly indicates how ther®ets the program
requirements of this MAP. Addresses for each of the Regional Asbestos Coordireasirgven below:

EPA, Region I, (ATC-111) Asbestos Coordinator, JFK Federal Bldg., Boston, MA 02203-2211, (617) 565-
3836.

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

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

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



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

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

EPA, Region VII, (ARTX/ASBS), Asbestos Coordinator, 726 Minnesota Ave., Kansas Gt§6K01, (913)
551-7020.

EPA, Region VI, (8AT-TS), Asbestos Coordinator, 1 Denver Place, Suite 500 999 - 18th St., @&hver
80202-2405, (303) 293-1442.

EPA, Region IX, (A-4-4), Asbestos Coordinator, 75 Hawthorne St., San Francisco, CA 94105, (415) 744-112;
EPA, Region X, (AT-083), Asbestos Coordinator, 1200 Sixth Ave., Seattle, WA 98101, (206) 553-4762.
EPA maintains a listing of all those States that have applied for and receiveapp#&al for having
accreditation requirements that are at least as stringent as the MAP @rroaee disciplines. Any training
courses approved by an EPA-approved State Program are considered to be EPA-approved fempurpose
accreditation.

IIl. Approval of Training Courses

Individuals or groups wishing to sponsor training courses for disciplines required to égitadcunder section
206(b)(1)(A) of TSCA, 15 U.S.C. 2646(b)(1)(A), may apply for approval from States that hagditaton
program requirements that are at least as stringent as this MAP. For atcgecssve approval, it must meet
the requirements for the course as outlined in this MAP, and any other requirementsl inyptbseState from
which approval is being sought. Courses that have been approved by a State with an ancdigaéim at
least as stringent as this MAP are approved under section 206(a) of TSCA, 15 U.S.C. 264B6&)péoticular
State, and also for any other State that does not have an accreditation prograigess agithis MAP. A.
Initial Training Course Approval

A training provider must submit the following minimum information to a State as pistayplication for the
approval of each training course:

1. The course providers name, address, and telephone number.
2. A list of any other States that currently approve the training course.
3. The course curriculum.

4. A letter from the provider of the training course that clearly indicates how theeaoeets the MAP
requirements for:

a. Length of training in days.

b. Amount and type of hands-on training.

c. Examination (length, format, and passing score).
d. Topics covered in the course.

5. A copy of all course materials (student manuals, instructor notebooks, handouts, etc.).



6. A detailed statement about the development of the examination used in the course.

7. Names and qualifications of all course instructors. Instructors must have acaddror field experience in
asbestos abatement.

8. A description of and an example of the numbered certificates issued to students nehthatteurse and
pass the examination. B. Refresher Training Course Approval

The following minimum information is required for approval of refresher training esung States:
1. The length of training in half-days or days.

2. The topics covered in the course.

3. A copy of all course materials (student manuals, instructor notebooks, handouts, etc.).

4. The names and qualifications of all course instructors. Instructors must haveiecad#or field
experience in asbestos abatement.

5. A description of and an example of the numbered certificates issued to students whtedbenpééresher
course and pass the examination, if required. C. Withdrawal of Training Course Approval

States must establish criteria and procedures for suspending or withdrawing afsprovadcredited training
programs. States should follow their own administrative procedures in pursuing aatisasgdension or
withdrawal of approval of training programs. At a minimum, the criteria shalldecl

(1) Misrepresentation of the extent of a training courses approval by a Staté;or EP

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

(3) Failure to maintain requisite records;

(4) Falsification of accreditation records, instructor qualifications, or otteeeditation information; or

(5) Failure to adhere to the training standards and requirements of the EPA MAR dxcStaditation
Program, as appropriate.

In addition to the criteria listed above, EPA may also suspend or withdraw a trainisgscapproval where an
approved training course instructor, or other person with supervisory authority over theydélivaning has
been found in violation of other asbestos regulations administered by EPA. An admieistraidicial finding

of violation, or execution of a consent agreement and order under 40 CFR 22.18, constitutes evidence of a
failure to comply with relevant statutes or regulations. States may wish tothbogiterion modified to

include their own asbestos statutes or regulations. EPA may also suspend or wigipdosal af training
programs where a training provider has submitted false information as a parteif-tieztgfication required

under Unit V.B. of the revised MAP.

Training course providers shall permit representatives of EPA or the Stateapipioved their training courses
to attend, evaluate, and monitor any training course without charge. EPA or State moegripbpection staff

are not required to give advance notice of their inspections. EPA may suspend or witladeaov EPA
approval of a training course based upon the criteria specified in this Unit 11I.C.



IV. EPA Procedures for Suspension or Revocation dkccreditation or Training Course Approval.

A. If the Administrator decides to suspend or revoke the accreditation of any person or susytiaw the
approval of a training course, the Administrator will notify the affected entitiyeofollowing:

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

2. The time period during which the suspension, revocation, or withdrawal is effective, wiegthanent or
otherwise.

3. The conditions, if any, under which the affected entity may receive accreditatigproval in the future.
4. Any additional conditions which the Administrator may impose.

5. The opportunity to request a hearing prior to final Agency action to suspend or revokeaimnmemtit
suspend or withdraw approval.

B. If a hearing is requested by the accredited person or training course provider porthapteceding
paragraph, the Administrator will:

1. Notify the affected entity of those assertions of law and fact upon which the actispémd, revoke, or
withdraw is based.

2. Provide the affected entity an opportunity to offer written statements of fqgisnations, comments, and
arguments relevant to the proposed action.

3. Provide the affected entity such other procedural opportunities as the Adminisapieem appropriate to
ensure a fair and impartial hearing.

4. Appoint an EPA attorney as Presiding Officer to conduct the hearing. No person skadlsseresiding
Officer if he or she has had any prior connection with the specific case.

C. The Presiding Officer appointed pursuant to the preceding paragraph shall:
1. Conduct a fair, orderly, and impartial hearing, without unnecessary delay.

2. Consider all relevant evidence, explanation, comment, and argument submitted pursugnmete tieg
paragraph.

3. Promptly notify the affected entity of his or her decision and order. Such an order isAgdiney action.

D. If the Administrator determines that the public health, interest, or weltrants immediate action to
suspend the accreditation of any person or the approval of any training course provider, thstrationiwill:

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

2. Notify the affected entity of the time period during which the emergency suspensitattive.

3. Notify the affected entity of the Administrators intent to suspend or revoked#@etien or suspend or
withdraw training course approval, as appropriate, in accordance with Unit IV.A. abaweh Bispension,

revocation, or withdrawal notice has not previously been issued, it will be issued ahéensa the
emergency suspension notice is issued.



E. Any notice, decision, or order issued by the Administrator under this section, and any do&@iledéntsan
accredited person or approved training course provider in a hearing under this section astadlthible to the
public except as otherwise provided by section 14 of TSCA or by 40 CFR part 2. Any such healhieh at w
oral testimony is presented shall be open to the public, except that the Presidiag redfy exclude the public
to the extent necessary to allow presentation of information which may be entitl@afidential treatment
under section 14 of TSCA or 40 CFR part 2.

V. Implementation Schedule

The various requirements of this MAP become effective in accordance with theriglisshedules: A.
Requirements applicable to State Programs

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

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

a. Conduct TSCA training pursuant to this MAP.

b. Approve training course providers to conduct training and to issue accreditation sfiasdht
requirements for TSCA accreditation under this MAP.

c. Issue accreditation that satisfies the requirements for TSCA aatiediinder this MAP.

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

a. Conduct TSCA training which remains in compliance with the requirements of UnioMtBs MAP. After
such training has been self-certified in accordance with Unit V.B. of this MAPjake8ay issue
accreditation that satisfies the requirement for TSCA accreditation umsi&AP.

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

c. Issue accreditation pursuant to an earlier version of the MAP that provisiotiafigsahe requirement for
TSCA accreditation until October 4, 1994.

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

4. A State that had complied with an earlier version of the MAP, but fails to adopt a plangemnsas this
MAP by the deadline established in Unit V.A.1., is subject to the following after thdiirdeedate:

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

b. All training course providers approved by the State lose State approval to conduct rihisgue
accreditation that satisfies the requirements for TSCA accreditation tinsl &fAP.



c. The State may not:
I. Conduct training for accreditation purposes under section 206 of TSCA, 15 U.S.C. 2646.

ii. Approve training course providers to conduct training or issue accreditation tkésahe requirements for
TSCA accreditation; or

lii. Issue accreditation that satisfies the requirement for TSCA atatiedi

EPA will extend EPA-approval to any training course provider that loses State dfj@oaase the State does
not comply with the deadline, so long as the provider is in compliance with Unit V.B. of this ah&Rhe
provider is approved by a State that had complied with an earlier version of the MAP adayf ltiedore the
State loses its EPA approval.

5. A State that does not have an accreditation program that satisfies the ragsifemiESCA accreditation
under either an earlier version of the MAP or this MAP, may not:

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

b. Approve training course providers to conduct training or issue accreditation tHegsstitesrequirements for
TSCA accreditation; or

c. Issue accreditation that satisfies the requirement for TSCA actiedia. Requirements applicable to
Training Courses and Providers

As of October 4, 1994, an approved training provider must certify to EPA and to any State thatdwaedahe
provider for TSCA accreditation, that each of the providers training courses cemyjtliethe requirements of
this MAP. The written submission must document in specific detail the changesoezdh training course in
order to comply with the requirements of this MAP and clearly state that the prisvadgo in compliance with
all other requirements of this MAP, including the new recordkeeping and certgicatisions. Each
submission must include the following statement signed by an authorized represeritdite training
provider: "Under civil and criminal penalties of law for the making or submissionsef ¢alfraudulent
statements or representations (18 U.S.C. 1001 and 15 U.S.C. 2615), | certify that the tratningddesthis
submission complies with all applicable requirements of Title Il of TSCA, 40 CRR @3, Appendix C to
Subpart E, as revised, and any other applicable Federal, state, or local requirghmarisdlidated self-
certification submission from each training provider that addresses all ppitsvad training courses is
permissible and encouraged.

The self-certification must be sent via registered mail, to EPA Headruattide following address: Attn. Self-
Certification Program, Field Programs Branch, Chemical Managementdbiyig04), Office of Pollution
Prevention and Toxics, Environmental Protection Agency, 1200 Pennsylvania Ave., NW., Washi@gton, D
20460. A duplicate copy of the complete submission must also be sent to any States from wbweth laggbr
been obtained.

The timely receipt of a complete self-certification by EPA and all approvistgsSshall have the effect of
extending approval under this MAP to the training courses offered by the submitting prif\acdesif-
certification is not received by the approving government bodies on or before the due datectia tahining
course is not approved under this MAP. Such training providers must then reapply for approval todithesg
courses pursuant to the procedures outlined in Unit Ill. C. Requirements applicablecitdddPersons.

Persons accredited by a State with an accreditation program no less sthagent earlier version of the MAP
or by an EPA-approved training provider as of April 3, 1994, are accredited in accordance with the



requirements of this MAP, and are not required to retake initial training. They omiistue to comply with the
requirements for annual refresher training in Unit I.D. of the revised MAP. D. Rewprite applicable to Non-
Accredited Persons.

In order to perform work requiring accreditation under TSCA Title I, persons who areanetlided by a State
with an accreditation program no less stringent than an earlier version of the NdxRmEPA-approved
training provider as of April 3, 1994, must comply with the upgraded training requirements gi#Ri by no
later than October 4, 1994. Non-accredited persons may obtain initial accreditation osianqablasis by
successfully completing any of the training programs approved under an earlien eéisie MAP, and
thereby perform work during the first 6 months after this MAP takes effect. Howmsverctober 4, 1994, these
persons must have successfully completed an upgraded training program that fullgsentiplthe
requirements of this MAP in order to continue to perform work requiring accreditationseuadiem 206 of
TSCA, 15 U.S.C. 2646.

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

[ Go to the previous search reslilt.
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[TOP]
8763.80 Scope and purpose.

(a) This rule requires local education agencies to identify friable and nonfagtidstos-containing material
(ACM) in public and private elementary and secondary schools by visually inspet¢ton) baildings for such
materials, sampling such materials if they are not assumed to be ACM, and hayihessanalyzed by
appropriate techniques referred to in this rule. The rule requires local educatioreage submit management
plans to the Governor of their State by October 12, 1988, begin to implement the plans by July 9, 1989, and
complete implementation of the plans in a timely fashion. In addition, local educatiumesgare required to
use persons who have been accredited to conduct inspections, reinspections, develop managspwent pl
perform response actions. The rule also includes recordkeeping requirements. Ladaredgencies may
contractually delegate their duties under this rule, but they remain responsihle fooper performance of
those duties. Local education agencies are encouraged to consult with EPA RedestwASoordinators, or
if applicable, a States lead agency designated by the State Governor, tanassis complying with this rule.

(b) Local education agencies must provide for the transportation and disposal of astestosdance with
EPAS "Asbestos Waste Management Guidance." For convenience, applicaluiessetthis guidance are
reprinted as Appendix D of this subpart. There are regulations in place, however eittdtafisportation and
disposal of asbestos waste generated by this rule. The transportation of asksstessasaered by the
Department of Transportation (49 CFR part 173, subpart J) and disposal is covered by théBaissieans
Standards for Hazardous Air Pollutants (NESHAP) (40 CFR part 61, subpart M).

[TOP]

§763.83 Definitions.

For purposes of this subpart:

Actmeans the Toxic Substances Control Act (TSCA), 15 U.S.C. 268é&q.

Accessiblevhen referring to ACM means that the material is subject to disturbance by schdiolgbui
occupants or custodial or maintenance personnel in the course of their normal activities

Accreditedor accreditationwhen referring to a person or laboratory means that such person or laboratory is
accredited in accordance with section 206 of Title Il of the Act.

Air erosionmeans the passage of air over friable ACBM which may result in the releadxsfaos fibers.

Asbestosneans the asbestiform varieties of: Chrysotile (serpentine); crociftaieckite); amosite (cum-
mingtonitegrunerite); anthophyllite; tremolite; and actinolite.

Asbestos-containing materiéhCM) when referring to school buildings means any material or product which
contains more than 1 percent asbestos.

Asbestos-containing building materiCBM) means surfacing ACM, thermal system insulation ACM, or
miscellaneous ACM that is found in or on interior structural members or other padstad@ building.



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

Damaged friable miscellaneous AGieans friable miscellaneous ACM which has deteriorated or sustained
physical injury such that the internal structure (cohesion) of the materiatiequiate or, if applicable, which
has delaminated such that its bond to the substrate (adhesion) is inadequate or whichHer eegsoin lacks
fiber cohesion or adhesion qualities. Such damage or deterioration may be illustridteddparation of ACM
into layers; separation of ACM from the substrate; flaking, blistering, or cnagndt the ACM surface; water
damage; significant or repeated water stains, scrapes, gouges, mars ogrshar ghysical injury on the

ACM. Asbestos debris originating from the ACBM in question may also indicate @amag

Damaged friable surfacing ACkheans friable surfacing ACM which has deteriorated or sustained physical
injury such that the internal structure (cohesion) of the material is inadequdtebras delaminated such
that its bond to the substrate (adhesion) is inadequate, or which, for any other reasobglac&kdsion or
adhesion qualities. Such damage or deterioration may be illustrated by the sedra&CM into layers;
separation of ACM from the substrate; flaking, blistering, or crumbling of the A@Mce; water damage;
significant or repeated water stains, scrapes, gouges, mars or other signgaf pijys/ on the ACM.
Asbestos debris originating from the ACBM in question may also indicate damage.

Damaged or significantly damaged thermal system insulation A@lhs thermal system insulation ACM on
pipes, boilers, tanks, ducts, and other thermal system insulation equipment where therirgsgdost its
structural integrity, or its covering, in whole or in part, is crushed, water-dfagoneged, punctured, missing, or
not intact such that it is not able to contain fibers. Damage may be furthertdlddiseoccasional punctures,
gouges or other signs of physical injury to ACM; occasional water damage on théyeaegerings/jackets;

or exposed ACM ends or joints. Asbestos debris originating from the ACBM in questionsmaydicate
damage.

Encapsulatiormeans the treatment of ACBM with a material that surrounds or embeds ashestom fan
adhesive matrix to prevent the release of fibers, as the encapsulant createisrama over the surface
(bridging encapsulant) or penetrates the material and binds its components tpgetbieating encapsulant).

Enclosuremeans an airtight, impermeable, permanent barrier around ACBM to prevent tee oflagbestos
fibers into the air.

Fiber release episodemeans any uncontrolled or unintentional disturbance of ACBM resulting in visible
emission.

Friable when referring to material in a school building means that the material, when gifyeraaumbled,
pulverized, or reduced to powder by hand pressure, and includes previously nonfriable miztesiataf
previously nonfriable material becomes damaged to the extent that when dry it anagnbéed, pulverized, or
reduced to powder by hand pressure.

Functional spaceneans a room, group of rooms, or homogeneous area (including crawl spaces or the space
between a dropped ceiling and the floor or roof deck above), such as classroom(s), a,@@feteasium,
hallway(s), designated by a person accredited to prepare management planspdésigerd projects, or

conduct response actions.

High-efficiency particulate ai(HEPA) refers to a filtering system capable of trapping and retainingsdt le
99.97 percent of all monodispersed particlesu3n diameter or larger.

Homogeneous aremeans an area of surfacing material, thermal system insulation matenascellaneous
material that is uniform in color and texture.



Local education agenayeans:

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

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

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

Miscellaneous ACNineans miscellaneous material that is ACM in a school building.

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

Nonfriablemeans material in a school building which when dry may not be crumbled, pulverized, or reduced t
powder by hand pressure.

Operations and maintenance prograneans a program of work practices to maintain friable ACBM in good
condition, ensure clean up of asbestos fibers previously released, and prevent fuatbeibsetainimizing and
controlling friable ACBM disturbance or damage.

Potential damageneans circumstances in which:

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

(2) There are indications that there is a reasonable likelihood that the n@tésalovering will become
damaged, deteriorated, or delaminated due to factors such as changes in building useincbpegsions and
maintenance practices, changes in occupancy, or recurrent damage.

Potential significant damagmeans circumstances in which:

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

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

(3) The material is subject to major or continuing disturbance, due to factors includingt botited to,
accessibility or, under certain circumstances, vibration or air erosion.

Preventive measureseans actions taken to reduce disturbance of ACBM or otherwise eliminate takdas
likelihood of the materials becoming damaged or significantly damaged.

Removalmeans the taking out or the stripping of substantially all ACBM from a damage@ dweational
space, or a homogeneous area in a school building.

Repairmeans returning damaged ACBM to an undamaged condition or to an intact state so as téilgevent
release.



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

Routine maintenance areaeans an area, such as a boiler room or mechanical room, that is not normally
frequented by students and in which maintenance employees or contract workers/regiudiartt maintenance
activities.

Schoolmeans any elementary or secondary school as defined in section 198 of the Elementcgrzotalb
Education Act of 1965 (20 U.S.C. 2854).

School buildingneans:

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

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

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

(4) Any maintenance, storage, or utility facility, including any hallway, esdeatthe operation of any facility
described in this definition of "school building" under paragraphs (1), (2), or (3).

(5) Any portico or covered exterior hallway or walkway.
(6) Any exterior portion of a mechanical system used to condition interior space.

Significantly damaged friable miscellaneous A@Mans damaged friable miscellaneous ACM where the
damage is extensive and severe.

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

Statemeans a State, the District of Columbia, the Commonwealth of Puerto Rico, Guarntand&moa, the
Northern Marianas, the Trust Territory of the Pacific Islands, and the Vitgimdis

Surfacing ACMmeans surfacing material that is ACM.

Surfacing materiameans material in a school building that is sprayed-on, troweled-on, or otherwisd applie
surfaces, such as acoustical plaster on ceilings and fireproofing materittisctural members, or other
materials on surfaces for acoustical, fireproofing, or other purposes.

Thermal system insulatianeans material in a school building applied to pipes, fittings, boilers, breeching,
tanks, ducts, or other interior structural components to prevent heat loss or gain, oom@ggasation, or for
other purposes.

Thermal system insulation ACiMeans thermal system insulation that is ACM.

Vibration means the periodic motion of friable ACBM which may result in the release ot@skibsrs.



[TOP]

8763.84 General local education agency responsibilities.
Each local education agency shall:

(a) Ensure that the activities of any persons who perform inspections, reinspeatiopariadic surveillance,

develop and update management plans, and develop and implement response actions, including aperations

maintenance, are carried out in accordance with subpart E of this part.

(b) Ensure that all custodial and maintenance employees are properly trairgarasl tgy this subpart E and
other applicable Federal and/or State regulations (e.g., the Occupationab8dfetyalth Administration
asbestos standard for construction, the EPA worker protection rule, or applicable@iktgons).

(c) Ensure that workers and building occupants, or their legal guardians, are infotezext @abce each school
year about inspections, response actions, and post-response action activities, incliadiiogremspection and
surveillance activities that are planned or in progress.

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

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

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

(9)(1) Designate a person to ensure that requirements under this section arg jpnppeEriented.

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

(i) Health effects of asbestos.

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

(iif) Options for controlling ACBM.

(iv) Asbestos management programs.

(v) Relevant Federal and State regulations concerning asbestos, including thassuhghrt E and those of
the Occupational Safety and Health Administration, U.S. Department of Labor, thedpatrdent of

Transportation and the U.S. Environmental Protection Agency.

(h) Consider whether any conflict of interest may arise from the inteoreiiipp among accredited personnel
and whether that should influence the selection of accredited personnel to perfortiesacinder this subpart.

[TOP]

§763.85 Inspection and reinspections.



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

(2) Any building leased or acquired on or after October 12, 1988, that is to be used as a school buildang sha
inspected as described under paragraphs (a) (3) and (4) of this section prior to ukea@lsbaitting. In the

event that emergency use of an uninspected building as a school building is necessitatad|dngs shall be
inspected within 30 days after commencement of such use.

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

(4) For each area of a school building, except as excluded under §763.99, each person performiragi@am inspe
shall:

() Visually inspect the area to identify the locations of all suspected ACBM.
(if) Touch all suspected ACBM to determine whether they are friable.

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

(iv) Assume that some or all of the homogeneous areas are ACM, and, for each homogeadbaisisumeot
assumed to be ACM, collect and submit for analysis bulk samples under 88763.86 and 763.87.

(v) Assess, under 8763.88, friable material in areas where samples are coliettiedniaterial in areas that
are assumed to be ACBM, and friable ACBM identified during a previous inspection.

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

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

(B) An inventory of the locations of the homogeneous areas where samples ared;@leatelocation where
each bulk sample is collected, dates that samples are collected, homogeneausaaectimble suspected
ACBM is assumed to be ACM, and homogeneous areas where nonfriable suspected ACBINésids be
ACM.

(C) A description of the manner used to determine sampling locations, the name andes@redch
accredited inspector who collected the samples, State of accreditation, andcatdgphis or her accreditation
number.

(D) A list of whether the homogeneous areas identified under paragraph (a)(3)¥iliis section, are
surfacing material, thermal system insulation, or miscellaneous nhateria

(E) Assessments made of friable material, the name and signature of eaditettaspector making the
assessment, State of accreditation, and if applicable, his or her accreditatimr.num

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



(2) Each inspection shall be made by an accredited inspector.
(3) For each area of a school building, each person performing a reinspection shall:
(i) Visually reinspect, and reassess, under §763.88, the condition of all friable known orchAsiBé.

(ii) Visually inspect material that was previously considered nonfriableM\@Bd touch the material to
determine whether it has become friable since the last inspection or remspecti

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

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

(v) Assess, under 8763.88, the condition of the newly friable material in areas wheressamglollected, and
newly friable materials in areas that are assumed to be ACBM.

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

(vii) Record the following and submit to the person designated under 8763.84 a copy of such record for
inclusion in the management plan within 30 days of the reinspection:

(A) The date of the reinspection, the name and signature of the person making the r@mstate of
accreditation, and if applicable, his or her accreditation number, and any changes in tiencoinidhown or
assumed ACBM.

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

(C) Any assessments or reassessments made of friable material, thendasignature of the accredited
inspector making the assessments, State of accreditation, and if applicablégniacareditation number.

(c) General.Thermal system insulation that has retained its structural integrity arfthhhan undamaged
protective jacket or wrap that prevents fiber release shall be treated aabler#nd therefore is subject only to
periodic surveillance and preventive measures as necessary.

[TOP]
§763.86 Sampling.

(a) Surfacing materialAn accredited inspector shall collect, in a statistically random mannes that i
representative of the homogeneous area, bulk samples from each homogeneous areasuirfaciblg
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 amea, 6@ ff or less, except
as provided in 8763.87(c)(2).

(2) At least five bulk samples shall be collected from each homogeneous aregtbatssthan 1,000 ftbut
less than or equal to 5,000ftexcept as provided in §763.87(c)(2).



(3) At least seven bulk samples shall be collected from each homogeneous aregehitishan 5,000 %
except as provided in §763.87(c)(2).

(b) Thermal system insulatiofil) Except as provided in paragraphs (b) (2) through (4) of this section and
8763.87(c), an accredited inspector shall collect, in a randomly distributed mannest, thirésabulk 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 théemahsygation 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 ACMctbllk samples from
each insulated mechanical system that is not assumed to be ACM where cemet¢ioispiaed on fittings
such as tees, elbows, or valves, except as provided under 8763.87(c)(2).

(4) Bulk samples are not required to be collected from any homogeneous area whereditedatspector
has determined that the thermal system insulation is fiberglass, foanrgkdses, or other non-ACBM.

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

(d) Nonfriable suspected ACBM.any homogeneous area of nonfriable suspected ACBM is not assumed to be
ACM, then an accredited inspector shall collect, in a manner sufficient to deteninether the material is

ACM or not ACM, bulk samples from the homogeneous area of nonfriable suspected ACBMtiat is

assumed to be ACM.

[TOP]
§763.87 Analysis.

(a) Local education agencies shall have bulk samples, collected under §763.86 and submiidéiwr a
analyzed for asbestos using laboratories accredited by the National Bureandaf&#NBS). Local education
agencies shall use laboratories which have received interim accreditafpaidiozed light microscopy (PLM)
analysis under the EPA Interim Asbestos Bulk Sample Analysis Quality AssuPaogram until the NBS

PLM laboratory accreditation program for PLM is operational.

(b) Bulk samples shall not be composited for analysis and shall be analyzed for asigstasby PLM, using
the "Interim Method for the Determination of Asbestos in Bulk Insulation Samples” foapgendix E to
subpart E of this part.

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

(2) A homogeneous area shall be determined to contain ACM based on a finding that thefrasldést one
sample collected from that area shows that asbestos is present in an amoemthgredt percent.

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

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



[TOP]
8763.88 Assessment.

(a)(1) For each inspection and reinspection conducted under 8763.85 (a) and (c) and previous inspections
specified under 8763.99, the local education agency shall have an accredited inspector pnittée a w
assessment of all friable known or assumed ACBM in the school building.

(2) Each accredited inspector providing a written assessment shall sign arne destsessment, provide his or
her State of accreditation, and if applicable, accreditation number, and submit a d@pgsddssment to the
person designated under §763.84 for inclusion in the management plan within 30 days of the assessment

(b) The inspector shall classify and give reasons in the written assessnwag$dying the ACBM and
suspected ACBM assumed to be ACM in the school building into one of the following categories

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

(2) Damaged friable surfacing ACM.

(3) Significantly damaged friable surfacing ACM.

(4) Damaged or significantly damaged friable miscellaneous ACM.

(5) ACBM with potential for damage.

(6) ACBM with potential for significant damage.

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

(c) Assessment may include the following considerations:

(1) Location and the amount of the material, both in total quantity and as a percentagearaftibedl space.
(2) Condition of the material, specifying:

(i) Type of damage or significant damage (e.g., flaking, blistering, watergdam@aother signs of physical
damage).

(i) Severity of damage (e.g., major flaking, severely torn jackets, as oppose@smaeat flaking, minor tears
to jackets).

(i) Extent or spread of damage over large areas or large percentagebaifibgeneous area.

(3) Whether the material is accessible.

(4) The materias potential for disturbance.

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

(6) Preventive measures which might eliminate the reasonable likelihood of undaf@igefrom becoming
significantly damaged.



(d) The local education agency shall select a person accredited to develop manhatgredo review the
results of each inspection, reinspection, and assessment for the school building and to cpmdoet a
necessary activities in order to recommend in writing to the local educatioryaggmopriate response
actions. The accredited person shall sign and date the recommendation, provide his t& bea&teeditation,
and, if applicable, provide his or her accreditation number, and submit a copy of the reconuméodiaé
person designated und&r63.84 for inclusion in the management plan.

[TOP]
§763.90 Response actions.

(a) The local education agency shall select and implement in a timely manapptbpriate response actions
in this section consistent with the assessment conduc&t68188. The response actions selected shall be
sufficient to protect human health and the environment. The local education agency malettiefram the
response actions which protect human health and the environment, that action which i boaedeasome
method. Nothing in this section shall be construed to prohibit removal of ACBM from a schooidpaiidiny
time, should removal be the preferred response action of the local education agency.

(b) If damaged or significantly damaged thermal system insulation ACMssmira a building, the local
education agency shall:

(1) At least repair the damaged area.
(2) Remove the damaged material if it is not feasible, due to technologicasfaotmepair the damage.
(3) Maintain all thermal system insulation ACM and its covering in an intaet @@ undamaged condition.

(c)(1) If damaged friable surfacing ACM or damaged friable miscellane@ds i& present in a building, the
local education agency shall select from among the following response acti@apsidation, enclosure,
removal, or repair of the damaged material.

(2) In selecting the response action from among those which meet the definitindatd$an §763.83, the
local education agency shall determine which of these response actions proteatfaithaand the
environment. For purposes of determining which of these response actions are the leasbima;dée local
education agency may then consider local circumstances, including occupancy anceuse\pidin the
school building, and its economic concerns, including short- and long-term costs.

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

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

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

(e) If any friable surfacing ACM, thermal system insulation ACM, or friabigcellaneous ACM that has
potential for damage is present in a building, the local education agency shat ahjgament an operations
and maintenance (O&M) program, as described under §763.91.



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

(2) Implement an O&M program, as described urg#§3.91.

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

(3) Remove the material as soon as possible if appropriate preventive measurelecaffaotively
implemented, or unless other response actions are determined to protect human healtnairdningent.
Immediately isolate the area and restrict access if necessary to mwichenent and substantial endangerment
to human health or the environment.

(g9) Response actions including removal, encapsulation, enclosure, or repair, other thacasmahort-
duration repairs, shall be designed and conducted by persons accredited to design and condechcespsens

(h) The requirements of this subpart E in no way supersede the worker protection and wiekk pract
requirements under 29 CFR 1926.58 (Occupational Safety and Health Administration (@sbidétps worker
protection standards for construction), 40 CFR part 763, subpart G (EPA asbestos workesrpstéeciards
for public employees), and 40 CFR part 61, subpart M (National Emission Standards foloHaZer
Pollutants -- Asbestos).

(i) Completion of response actions. (1) At the conclusion of any action to remove, encaps@iatéose
ACBM or material assumed to be ACBM, a person designated by the local educationshgdindsually
inspect each functional space where such action was conducted to determine whettienthasabeen
properly completed.

(2)(i) A person designated by the local education agency shall collect air sarsiplg aggressive sampling as
described in appendix A to this subpart E to monitor air for clearance after eachly@ncapsulation, and
enclosure project involving ACBM, except for projects that are of small-stalg;duration.

(i) Local education agencies shall have air samples collected under tios seelyzed for asbestos using
laboratories accredited by the National Bureau of Standards to conduct such analysransmission
electron microscopy (TEM) or, under circumstances permitted in this sectiorgttaies enrolled in the
American Industrial Hygiene Association Proficiency Analytical Tes®rogram for phase contrast
microscopy (PCM).

(iif) Until the National Bureau of Standards TEM laboratory accreditation @nogs operational, local
educational agencies shall use laboratories that use the protocol described in appesdixpart E of this
part.

(3) Except as provided in paragraphs (i)(4), and (i)(5), of this section, an action to renvapsudate, or
enclose ACBM shall be considered complete when the average concentration of agbest@asr samples
collected within the affected functional space and analyzed by the TEM method in appendms subpart E,
Is not statistically significantly different, as determined by the Zedalsulation found in appendix A of this
subpart E, from the average asbestos concentration of five air samples cotlduteshane time outside the
affected functional space and analyzed in the same manner, and the average astoestivaton of the three
field blanks described in appendix A of this subpart E is below the filter background ledefinesl in
appendix A of this subpart E, of 70 structures per square millimeter (70%/mm

(4) An action may also be considered complete if the volume of air drawn for each of teniples collected
within the affected functional space is equal to or greater than 1,199 L of air for a 2&anor fqual to or



greater than 2,799 L of air for a 37 mm filter, and the average concentration of asbestigzzsl by the TEM
method in appendix A of this subpart E, for the five air samples does not exceed theckigeolnad level, as
defined in appendix A, of 70 structures per square millimeter (70 é)nifithe average concentration of
asbestos of the five air samples within the affected functional space exceéusn70ar if the volume of air
in each of the samples is less than 1,199 L of air for a 25 mm filter or less than 2,799 L od 87 fom filter,
the action shall be considered complete only when the requirements of paragraph ({))}&), of this section
are met.

(5) At any time, a local education agency may analyze air monitoring sampéedarbfor clearance purposes
by phase contrast microscopy (PCM) to confirm completion of removal, encapsulationpsuenof ACBM
that is greater than small-scale, short-duration and less than or equal to 160 squar2d@ linear feet. The
action shall be considered complete when the results of samples collected iadtesl dffnctional space and
analyzed by phase contrast microscopy using the National Institute for Occup&atetgland Health
(NIOSH) Method 7400 entitled "Fibers" published in the NIOSH Manual of Analyticéhddis, 3rd Edition,
Second Supplement, August 1987, show that the concentration of fibers for each of the fiveisdegsid¢isan
or equal to a limit of quantitation for PCM (0.01 fibers per cubic centimeter (0.0F)fair). The method is
available for public inspection at the Office of the Federal Register, 800 NorttolCatpeet, NW, Suite 700,
Washington, DC, 20408, and the Non-Confidential Information Center (NCIC) (7407), Office widtoll
Prevention and Toxics, U.S. Environmental Protection Agency, 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. This
incorporation by reference was approved by the Director of the Federal Registsriaaace with 5 U.S.C.
552(a) and 1 CFR part 51. The method is incorporated as it exists on the effective datellef sl a notice
of any change to the method will be published in the FEDERAL REGISTER.

(6) To determine the amount of ACBM affected under paragraph (i)(5) of this sectitogaheducation
agency shall add the total square or linear footage of ACBM within the containmeatsbased to isolate the
functional space for the action to remove, encapsulate, or enclose the ACBM. Contiguous pbriaterial
subject to such action conducted concurrently or at approximately the same timelvetbame school
building shall not be separated to qualify under paragraph (i)(5), of this section.

[52 FR 41846, Oct. 30, 1987, as amended at 53 BRE, Apr. 15, 1988; 60 FR 31922, June 19, 1995834465, July 3, 1995]

[TOP]

§763.91 Operations and maintenance.

(a) Applicability. The local education agency shall implement an operations, maintenance, and repBir (O&
program under this section whenever any friable ACBM is present or assumed to beipra$rilding that it
leases, owns, or otherwise uses as a school building. Any material identified ssbh®AGBM or nonfriable
assumed ACBM must be treated as friable ACBM for purposes of this section wheatéhi@lns about to
become friable as a result of activities performed in the school building.

(b) Worker protectionLocal 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.Unless the building has been cleaned using equivalent methods within the
previous 6 months, all areas of a school building where friable ACBM, damaged or aighjifdamaged

thermal system insulation ACM, or friable suspected ACBM assumed to be AQlesamnt shall be cleaned at
least once after the completion of the inspection requiréa¥ 68.85(a) and before the initiation of any response
action, other than O&M activities or repair, according to the following procedures:



(i) HEPA-vacuum or steam-clean all carpets.
(i) HEPA-vacuum or wet-clean all other floors and all other horizontal surfaces
(iif) Dispose of all debris, filters, mopheads, and cloths in sealed, leak-tighirmoata

(2) Additional cleaningThe accredited management planner shall make a written recommendation tol the loca
education agency whether additional cleaning is needed, and if so, the methods and frequehayledrang.

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

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

(2) Post signs to prevent entry by unauthorized persons.
(3) Shut off or temporarily modify the air-handling system and restrict otheresoof@ir movement.

(4) Use work practices or other controls, such as, wet methods, protective clothingvea&R#ns, mini-
enclosures, glove bags, as necessary to inhibit the spread of any released fibers.

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

(6) Place the asbestos debris and other cleaning materials in a sealedhleadatainer.

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

(f) Fiber release episodes () Minor fiber release episod&he local education agency shall ensure that the
procedures described below are followed in the event of a minor fiber release epespthe (falling or
dislodging of 3 square or linear feet or less of friable ACBM): 5

(i) Thoroughly saturate the debris using wet methods.

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

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

(iv) Repair the area of damaged ACM with materials such as asbestogac&brgy, plaster, cement, or
insulation, or seal with latex paint or an encapsulant, or immediately have the appr@spanse action
implemented as required 8y 63.90.

(2) Major fiber release episod@he 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 chgjadgnore than 3 square or
linear feet of friable ACBM):



(i) Restrict entry into the area and post signs to prevent entry into the areadnspel®r than those necessary
to perform the response action.

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

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

[52 FR 41846, Oct. 30, 1987, as amended at 65 PR&GNov. 15, 2000]

[TOP]

§763.92 Training and periodic surveillance.

(a) Training. (1) The local education agency shall ensure, prior to the implementation of the O&Magmewak
the management plan, that all members of its maintenance and custodial dtadigogselectricians,
heating/air conditioning engineers, plumbers, etc.) who may work in a building that c@x@&8i receive
awareness training of at least 2 hours, whether or not they are required to work with N€B custodial and
maintenance employees shall be trained within 60 days after commencement ohenpldyaining shall
include, but not be limited to:

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

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

(iif) Locations of ACBM identified throughout each school building in which they work.
(iv) Recognition of damage, deterioration, and delamination of ACBM.

(v) Name and telephone number of the person designated to carry out general local edyeration a
responsibilities unde§763.84 and the availability and location of the management plan.

(2) The local education agency shall ensure that all members of its maintemdrcstadial staff who conduct
any activities that will result in the disturbance of ACBM shall receiveitrg described in paragraph (a)(1) of
this section and 14 hours of additional training. Additional training shall include, but not tea ltoni

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

(i) Information on the use of respiratory protection as contained in the EPA/NGRBte to Respiratory
Protection for the Asbestos Abatement Indysigptember 1986 (EPA 560/0OPPTS-86-001), available from the
Director, Environmental Assistance Division (7408), Office of Pollution Prevention @xdsl U.S.
Environmental Protection Agency, Room E-543B, 1200 Pennsylvania Ave., NW., Washington, DC 20460,
Telephone: (202) 554-1404, TDD: (202) 544-0551 and other personal protection measures.

(iif) The provisions of this section and §8763.91, Appendices A, C, and D of this subpart E of this part, EPA
regulations contained in 40 CFR part 763, subpart G, and in 40 CFR part 61, subpart M, and OSHA regulatio
contained in 29 CFR 1926.58.

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



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

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

(2) Each person performing periodic surveillance shall:
() Visually inspect all areas that are identified in the management p/a@BisI or assumed ACBM.
(i) Record the date of the surveillance, his or her name, and any changes in the conditiomabé tiads.

(iif) Submit to the person designated to carry out general local education aggpmysibilities undeg763.84
a copy of such record for inclusion in the management plan.

[52 FR 41846, Oct. 30, 1987, as amended at 60 BR=4uly 3, 1995; 65 FR 69216, Nov. 15, 2000]

[TOP]
§763.93 Management plans.

(a)(1) On or before October 12, 1988, each local education agency shall develop an asbestosemiplzm
for each school, including all buildings that they lease, own, or otherwise use as schauy$fuadd submit
the plan to an Agency designated by the Governor of the State in which the local educatgnsageated.
The plan may be submitted in stages that cover a portion of the school buildings under thg atitheribcal
education agency.

(2) If a building to be used as part of a school is leased or otherwise acquired afber @2t 1988, the local
education agency shall include the new building in the management plan for the school {sriasdas a
school building. The revised portions of the management plan shall be submitted to the Agigmayeteby
the Governor.

(3) If a local education agency begins to use a building as a school after October 12, 1988, ¢dedation
agency shall submit a management plan for the school to the Agency designated by ther@awoe to its use
as a school.

(b) On or before October 17, 1987, the Governor of each State shall notify local educatiors ageneiState
regarding where to submit their management plans. States may establiststagtiveiprocedures for
reviewing management plans. If the Governor does not disapprove a management plan wittsrag@rday
receipt of the plan, the local education agency shall implement the plan.

(c) Each local education agency must begin implementation of its management pldefmmeoduly 9, 1989,
and complete implementation in a timely fashion.

(d) Each local education agency shall maintain and update its management plan toweeptitvith ongoing
operations and maintenance, periodic surveillance, inspection, reinspection, and regjmonaetiadies. All
provisions required to be included in the management plan under this section shall be re{aanedfahe
management plan, as well as any information that has been revised to bring the planteyp-to-da



(e) The management plan shall be developed by an accredited management planneriacldidéall

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

(2) For each inspection conducted before the December 14, 1987:
(i) The date of the inspection.

(if) A blueprint, diagram, or written description of each school building that idenafearly each location and
approximate square or linear footage of any homogeneous or sampling area wheéaéwaatsampled for
ACM, and, if possible, the exact locations where bulk samples were collected, aneshef datlection.

(iif) A copy of the analyses of any bulk samples, dates of analyses, and a copy of argboitaofy reports
pertaining to the analyses.

(iv) A description of any response actions or preventive measures taken to reducs aipesture, including
if possible, the names and addresses of all contractors involved, start and completiohttiatevork, and
results of any air samples analyzed during and upon completion of the work.

(v) A description of assessments, required to be made §@@8r88, of material that was identified before
December 14, 1987, as friable ACBM or friable suspected ACBM assumed to be ACM, andéhtendam
signature, State of accreditation, and if applicable, accreditation number oteeatitad person making the
assessments.

(3) For each inspection and reinspection conducted under 8763.85:

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

(ii) A blueprint, diagram, or written description of each school building that identfearly each location and
approximate square or linear footage of homogeneous areas where materiahplad && ACM, the exact
location where each bulk sample was collected, date of collection, homogeneous aredisallesuspected
ACBM is assumed to be ACM, and where nonfriable suspected ACBM is assumed to be ACM.

(iif) A description of the manner used to determine sampling locations, and the namgnaharsiof each
accredited inspector collecting samples, the State of accreditation, anddéblgplhis or her accreditation
number.

(iv) A copy of the analyses of any bulk samples collected and analyzed, the name andoadarekboratory
that analyzed bulk samples, a statement that the laboratory meets the ap@oabdenents of 8763.87(a) the
date of analysis, and the name and signature of the person performing the analysis.

(v) A description of assessments, required to be made under §763.88, of all ACBM and suspebted ACB
assumed to be ACM, and the name, signature, State of accreditation, and if applicedd@ation number of
each accredited person making the assessments.

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



(5) The recommendations made to the local education agency regarding responseuacioss63.88(d), the
name, signature, State of accreditation of each person making the recommendatidrgmicdble, his or her
accreditation number.

(6) A detailed description of preventive measures and response actions to be taken, ingtitiolg to be
used, for any friable ACBM, the locations where such measures and action will be éakensrfor selecting
the response action or preventive measure, and a schedule for beginning and completingesdnte pre
measure and response action.

(7) With respect to the person or persons who inspected for ACBM and who will design @utaesponse
actions, except for operations and maintenance, with respect to the ACBM, one of thadaotiaements:

() If the State has adopted a contractor accreditation program under section 20&(b)llodflthe Act, a
statement that the person(s) is accredited under such plan.

(i) A statement that the local education agency used (or will use) persons who éaeetredited by another
State which has adopted a contractor accreditation plan under section 206(b) of Tttle Wof or is
accredited by an EPA-approved course under section 206(c) of Title 1l of the Act.

(8) A detailed description in the form of a blueprint, diagram, or in writing of any ACB&digpected 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 8763.85, a plan for operations and maintenance activities under §763.91, ar
plan for periodic surveillance under 8763.92, a description of the recommendation made by thener@nage
planner regarding additional cleaning under §763.91(c)(2) as part of an operations and maiptegza,

and the response of the local education agency to that recommendation.

(10) A description of steps taken to inform workers and building occupants, or their legihgsiaabout
Inspections, reinspections, response actions, and post-response action activitgiagipelriodic reinspection
and surveillance activities that are planned or in progress.

(11) An evaluation of the resources needed to complete response actions successfailty and c
reinspection, operations and maintenance activities, periodic surveillance amgtrai

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

(i) If the State has adopted a contractor accreditation plan under section 206(l® bfoTithe Act, a statement
that the consultant is accredited under such plan.

(i) A statement that the contractor is accredited by another State whictidpdsdha contractor accreditation
plan under section 206(b) of Title Il of the Act, or is accredited by an EPA-approved coulspeidvamder
section 206(c) of Title 1l of the Act.

() A local education agency may require each management plan to contain aistaigmed by an accredited
management plan developer that such person has prepared or assisted in the prepardtiplanfsutas
reviewed such plan, and that such plan is in compliance with this subpart E. Such statgnmento@aigned
by a person who, in addition to preparing or assisting in preparing the management plarpleisenis (or
will implement) the management plan.



(9)(1) Upon submission of a management plan to the Governor for review, a local educatoyrsag# keep a
copy of the plan in its administrative office. The management plans shall be &vailabbut cost or
restriction, for inspection by representatives of EPA and the State, the public,ngdkesithers, other school
personnel and their representatives, and parents. The local education agency resy idasgnable cost to
make copies of management plans.

(2) Each local education agency shall maintain in its administrative offemplete, updated copy of a
management plan for each school under its administrative control or direction. Themangglans shall be
available, during normal business hours, without cost or restriction, for inspection Iserg¢atees of EPA
and the State, the public, including teachers, other school personnel and their represeatatiparents. The
local education agency may charge a reasonable cost to make copies of managasient pl

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

(4) Upon submission of its management plan to the Governor and at least once each schioellgeal, t
education agency shall notify in writing parent, teacher, and employee organipdtibesvailability of
management plans and shall include in the management plan a description of the stepstakyg such
organizations, and a dated copy of the notification. In the absence of any such organizapiarmeshtey
teachers, or employees, the local education agency shall provide written notid¢eetettaant group of the
availability of management plans and shall include in the management plan a escfifite steps taken to
notify such groups, and a dated copy of the notification.

(h) Records required undgr63.94 shall be made by local education agencies and maintained as part of the
management plan.

(i) Each management plan must contain a true and correct statement, signed byithealrdBsignated by the
local education agency under §763.84, which certifies that the general, local educatcyreggonsibilities,
as stipulated by 8763.84, have been met or will be met.

[TOP]
§763.94 Recordkeeping.

(a) Records required under this section shall be maintained in a centralizezhlat#tie administrative office

of both the school and the local education agency as part of the management plan. For each dwsravgane
where all ACBM has been removed, the local education agency shall ensure that@ulsharecretained for 3
years after the next reinspection required ugdé3.85(b)(1), or for an equivalent period.

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

(1) A detailed written description of the measure or action, including methods usedatimlatere the
measure or action was taken, reasons for selecting the measure or actiamg stamzletion dates of the work,
names and addresses of all contractors involved, and if applicable, their Stateditatomn, and accreditation
numbers, and if ACBM is removed, the name and location of storage or disposal site of the ACM



(2) The name and signature of any person collecting any air sample required to bedcatldee completion of
certain response actions specifiedg#$3.90(i), the locations where samples were collected, date of collection,
the name and address of the laboratory analyzing the samples, the date of anatgsisitshaf the analysis,

the method of analysis, the name and signature of the person performing the analysigtaneatshat the
laboratory meets the applicable 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 dbprmyidda
the person's name and job title, the date that training was completed by that persoatitimedbthe training,
and the number of hours completed in such training.

(d) For each time that periodic surveillance under §763.92(b) is performed, the localoedageaticy shall
record the name of each person performing the surveillance, the date of the suryaitidrase/ changes in the
conditions of the materials.

(e) For each time that cleaning under §763.91(c) is performed, the local education hgkmegsd the name
of each person performing the cleaning, the date of such cleaning, the locations clearedetiddds used
to perform such cleaning.

() For each time that operations and maintenance activities under §763.91(d) arequerfioenocal education
agency shall record the name of each person performing the activity, the start ptetionrdates of the
activity, the locations where such activity occurred, a description of the aatidiging preventive measures
used, and if ACBM is removed, the name and location of storage or disposal site of the ACM.

(9) For each time that major asbestos activity under §763.91(e) is performed, tleelimedion agency shall
provide the name and signature, State of accreditation, and if applicable, the @taneciitimber of each
person performing the activity, the start and completion dates of the activity, dtiehsovhere such activity
occurred, a description of the activity including preventive measures used, and if ACBiaved, the name
and location of storage or disposal site of the ACM.

(h) For each fiber release episode under 8763.91(f), the local education agency shall pealade and
location of the episode, the method of repair, preventive measures or response action taiere tfeeach
person performing the work, and if ACBM is removed, the name and location of storage or dispagdhe
ACM.

(Approved by the Office of Management and Budge&taurcontrol number 2070-0091)

[TOP]

§763.95 Warning labels.

(a) The local education agency shall attach a warning label immediatedgmidia any friable and nonfriable
ACBM and suspected ACBM assumed to be ACM located in routine maintenance arkass (saiber rooms)
at each school building. This shall include:

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

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

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



(c) The warning label shall read, in print which is readily visible because efsarg or bright color, as
follows:

CAUTION: ASBESTOS. HAZARDOUS. DO NOT DISTURB WITHOUT PROPERAINING AND
EQUIPMENT.

[TOP]

§763.97 Compliance and enforcement.

(a) Compliance with Title Il of the Adtl) 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 pursuant to section 203(b) of Title Il of the Act, includingefto follow
procedures and failure to use accredited personnel and laboratories.

(i) Knowingly submit false information to the Governor regarding any inspection pursusegulations under
section 203(i) of Title 1l of the Act.

(i) Fail to develop a management plan pursuant to regulations under section 203(g bfofithe Act.

(2) Section 207(a) of Title Il of the Act (15 U.S.C. 2647) also provides that any local eduggtnmy avhich
violates any provision of section 207 shall be liable for a civil penalty of not more than $5,00¢hfdaga
during which the violation continues. For the purposes of this subpart, a "violation" meanseadatomply
with respect to a single school building.

(b) Compliance with Title | of the Adtl) 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 Hyorude promulgated or
order issued under Title Il. Therefore, any person who violates any requirement of this isubpaolation 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 ffeilise to
establish or maintain records, submit reports, notices or other information, or peEx@si &0 or copying of
records, as required by this Act or a rule thereunder.

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

(4) Section 16(a) of Title | of the Act (15 U.S.C. 2615) provides that any person who violates asipproivi
section 15 of Title | of the Act shall be liable to the United States for a civiltgenan amount not to exceed
$25,000 for each such violation. Each day such a violation continues shall, for purposes of this paragraph,
constitute a separate violation of section 15. A local education agency is not liadolg tovil penalty under

Title 1 of the Act for failing or refusing to comply with any rule promulgated or asered under Title 1l of

the Act.

(c) Criminal penaltieslf any violation committed by any person (including a local education agency) is
knowing or willful, criminal penalties may be assessed under section 16(b) of dfitlled 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 healthronthergnvi



or section 17 (15 U.S.C. 2616) of Title | of the Act to restrain any violation of section 15 of dfitlee Act or
to compel the taking of any action required by or under Title | of the Act.

(e) Citizen complaintsAny citizen who wishes to file a complaint pursuant to section 207(d) of Title 1l of the
Act should direct the complaint to the Governor of the State or the EPA Asbestos Ombudsman, 1200
Pennsylvania Ave., NW., Washington, DC 20460. The citizen complaint should be in writing andedexstié
citizen complaint pursuant to section 207(d) of Title Il of TSCA. The EPA Asbestos Oméauds the
Governor shall investigate and respond to the complaint within a reasonable period bfhteradlegations
provide a reasonable basis to believe that a violation of the Act has occurred.

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

[TOP]
8763.98 Waiver; delegation to State.

(a) General.(1) Upon request from a State Governor and after notice and comment and an opportunity for a
public hearing in accordance with paragraphs (b) and (c) of this section, EPA magaawer all of the
requirements of this subpart E if the State has established and is implementiegas to implement a

program of asbestos inspection and management that contains requirements thesastrasastringent as the
requirements of this subpart E.

(2) A waiver from any requirement of this subpart E shall apply only to the specifisiprofor which a
waiver has been granted under this section. All requirements of this subpart E sigalhéipplwaiver is
granted under this section.

(b) RequestEach request by a Governor to waive any requirement of this subpart E shall be senégvith thr
complete copies of the request to the Regional Administrator for the EPA RegiorcimtivniState is located
and shall include:

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

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

(ii) In the event that more than one agency is or will be responsible for administedrenforcing the
requirements for which a waiver is requested, a description of the functions to be eérbyrerach agency,
how the program will be coordinated by the lead agency to ensure consistency ane efteotnistration in
the asbestos inspection and management program within the State, the names agglgbbetshbonsible
officials in the agencies, and phone numbers where the officials can be contactedd Euetey will serve as
the central contact point for the EPA.

(3) Detailed reasons, supporting papers, and the rationale for concluding that tceaShatsos inspection and
management program provisions for which the request is made are at leasgeastsais the requirements of
this subpart E.

(4) A discussion of any special situations, problems, and needs pertaining to the wgigst aecompanied by
an explanation of how the State intends to handle them.



(5) A statement of the resources that the State intends to devote to the adiomestichenforcement of the
provisions relating to the waiver request.

(6) Copies of any specific or enabling State laws (enacted and pending enactmesgubaithns (promulgated
and pending promulgation) relating to the request, including provisions for assessinglamd/or civil
penalties.

(7) Assurance from the Governor, the Attorney General, or the legal counsel of thgeleeglthat the lead
agency or other cooperating agencies have the legal authority necessanry aatddue requirements relating to
the request.

(c) General notice -- hearind1) Within 30 days after receipt of a request for a waiver, EPA will determine the
completeness of the request. If EPA does not request further information within the B€rdeythe request
will be deemed complete.

(2) Within 30 days after EPA determines that a request is complete, EPAsudlfsr publication in the
FEDERAL REGISTER a notice that announces receipt of the request, descrilrderthation submitted
under paragraph (b) of this section, and solicits written comment from interestdzerseof the public.
Comments must be submitted within 60 days.

(3) If, during the comment period, EPA receives a written objection to a Governorstragdesrequest for a
public hearing detailing specific objections to the granting of a waiver, EPAatiddule a public hearing to be
held in the affected State after the close of the comment period and will announce thagaribig date in the
FEDERAL REGISTER before the date of the hearing. Each comment shall includenthemeé address of the
person submitting the comment.

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

(1) The State’s lead agency and other cooperating agencies have the legayagbesgary to carry out the
provisions of asbestos inspection and management in schools relating to the waivéer reques

(2) The States program of asbestos inspection and management in schools cethgngaiver request and
implementation of the program are or will be at least as stringent as thenmeepiis of this subpart E.

(3) The State has an enforcement mechanism to allow it to implement the progréabredes the waiver
request.

(4) The lead agency and any cooperating agencies have or will have qualified perscamgldiot ¢he
provisions relating to the waiver request.

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

(6) When specified by EPA, the State gives satisfactory assurances tlsgngseeps, including specific
actions it proposes to take and a time schedule for their accomplishment, will be ithkea weasonable time
to conform with applicable criteria under paragraphs (d) (2) through (4) of this section.

(e) Decision.EPA will issue for publication in the FEDERAL REGISTER a notice announcing itsicle¢o
grant or deny, in whole or in part, a Governors request for a waiver from some or all afulerments of this
subpart E within 30 days after the close of the comment period or within 30 days followingcahpabing,



whichever is applicable. The notice will include the Agencys reasons and rationglanting or denying the
Governors request. The 30-day period may be extended if mutually agreed upon by EPA artd.the Sta

(f) Modifications.When any substantial change is made in the administration or enforcement of acgtaia pr
for which a waiver was granted under this section, a responsible official in theytzary ghall submit such
changes to EPA.

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

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

(2) Any changes in the administration or enforcement of the State program im@drdering the last
reporting period.

(3) Other reports as may be required by EPA to carry out effective oversight efjaimgment of this subpart
E that was waived under this section.

(h) Oversight. EPA may periodically evaluate the adequacy of a States implementation anceerdot of and
resources devoted to carrying out requirements relating to the waiver. Thisievahay include, but is not
limited to, site visits to local education agencies without prior notice to the Stat

(i) Informal conference(1l) 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 thisnse

(i) Meet the criteria under paragraph (d) of this section, including the fadwarty 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 hpiatade
(i) Specify to the State the facts that underlie the belief of inadequacy.

(3) If EPA finds, on the basis of information submitted by the State at the conferehdefittiancies 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 tct tberéleficiencies shall be
negotiated between the State and EPA. The plan shall detail the deficiencies ftnen8tate program, specify
the steps the State has taken or will take to remedy the deficiencies, andlreatabliedule for each remedial
action to be initiated.

()) Rescission(l) If the State fails to meet with EPA or fails to correct deficiencised at the informal
conference, EPA will deliver to the Governor of the State and a responsible affitiallead agency a written
notice of its intent to rescind, in whole or part, the waiver.



(2) EPA will issue for publication in the FEDERAL REGISTER a notice that annotineesscission of the
waiver, describes those aspects of the States program determined to be inadedusiecifies the facts that
underlie the findings of inadequacy.

[TOP]
8763.99 Exclusions.

(a) A local education agency shall not be required to perform an inspectior8dB8e85(a) in any sampling
area as defined in 40 CFR 763.103 or homogeneous area of a school building where:

(1) An accredited inspector has determined that, based on sampling records, friaMenva&€ identified in

that homogeneous or sampling area during an inspection conducted before December 14, 1987. Dne inspect
shall sign and date a statement to that effect with his or her State of atmedihd if applicable, accreditation
number and, within 30 days after such determination, submit a copy of the statement tothdgmgnated

under 8763.84 for inclusion in the management plan. However, an accredited inspector shkdhagsalsle

ACBM under §8763.88.

(2) An accredited inspector has determined that, based on sampling records, nonfrizidlevA€identified in

that homogeneous or sampling area during an inspection conducted before December 14, 1987. Dne inspect
shall sign and date a statement to that effect with his or her State of atedihd if applicable, accreditation
number and, within 30 days after such determination, submit a copy of the statement tothdgmgnated

under 8763.84 for inclusion in the management plan. However, an accredited inspector shglivtetttgr

material that was nonfriable has become friable since that previous inspectidrakhagdsess the newly-friable
ACBM under §763.88.

(3) Based on sampling records and inspection records, an accredited inspector hasedetieauomo ACBM is
present in the homogeneous or sampling area and the records show that the area whdséonplBecember
14, 1987 in substantial compliance with 8763.85(a), which for purposes of this section means in a random
manner and with a sufficient number of samples to reasonably ensure that the aré&€BMot

() The accredited inspector shall sign and date a statement, with his or besfS@iztreditation and if
applicable, accreditation number that the homogeneous or sampling area determined AGBM veas
sampled in substantial compliance with §763.85(a).

(i) Within 30 days after the inspector's determination, the local education agfeatgubmit a copy of the
inspector's statement to the EPA Regional Office and shall include theestatarthe management plan for
that school.

(4) The lead agency responsible for asbestos inspection in a State that has beém gvainter from
§763.85(a) has determined that, based on sampling records and inspection records, no ACBM is fitese
homogeneous or sampling area and the records show that the area was sampled befber D&c#987, in
substantial compliance with 8763.85(a). Such determination shall be included in the mawademier that
school.

(5) An accredited inspector has determined that, based on records of an inspection conduet&sbember
14, 1987, suspected ACBM identified in that homogeneous or sampling area is assumed to be ACM. The
inspector shall sign and date a statement to that effect, with his or her Stateeditation and if applicable,
accreditation number and, within 30 days of such determination, submit a copy of the staidheeperson
designated under 8763.84 for inclusion in the management plan. However, an accredited inspedeottiha
whether material that was nonfriable suspected ACBM assumed to be ACM has [réadolimeince the



previous inspection and shall assess the newly friable material and previousfiettlémable suspected
ACBM assumed to be ACM undg&ir63.88.

(6) Based on inspection records and contractor and clearance records, an accredited haspdetermined
that no ACBM is present in the homogeneous or sampling area where asbestos remdi@opake been
conducted before December 14, 1987, and shall sign and date a statement to that effect ahdsioclode
State of accreditation and, if applicable, accreditation number. The local edugatimy ahall submit a copy
of the statement to the EPA Regional Office and shall include the statemeniriartagement plan for that
school.

(7) An architect or project engineer responsible for the construction of a new schooigooildi after October
12, 1988, or an accredited inspector signs a statement that no ACBM was specifieddasgarbaterial in any
construction document for the building, or, to the best of his or her knowledge, no ACBM was used as a
building material in the building. The local education agency shall submit a copy ajriee statement of the
architect, project engineer, or accredited inspector to the EPA Regiona &fficshall include the statement in
the management plan for that school.

(b) The exclusion, under paragraphs (a) (1) through (4) of this section, from conducting tbgoinspeler
§763.85(a) shall apply only to homogeneous or sampling areas of a school building that wediasyect
sampled before October 17, 1987. The local education agency shall conduct an inspection under §763.85(a)
all areas inspected before October 17, 1987, that were not sampled or were not assumeditto be AC

(c) If ACBM is subsequently found in a homogeneous or sampling area of a local educaimynthgehad
been identified as receiving an exclusion by an accredited inspector under pararéph£4), (5) of this
section, or an architect, project engineer or accredited inspector under parayffguit tais section, the local
education agency shall have 180 days following the date of identification of ACBM to coitiphis subpart
E.

Appendix A to Subpart E of Part 763 -- Interim Transmission Electron Microscopy Analytical Methods -Mandatory and
Nonmandatory -- and Mandatory Section to DetermineCompletion of Response Actions
I. Introduction

The following appendix contains three units. Thistfunit is the mandatory transmission electrorragicopy (TEM) method which
all laboratories must follow; it is the minimum tégement for analysis of air samples for asbesyoSBM. The mandatory method
contains the essential elements of the TEM methibd.second unit contains the complete non-mandatetfiod. The non-
mandatory method supplements the mandatory methatthuding additional steps to improve the analy&PA recommends that
the non-mandatory method be employed for analyainfjlters; however, the laboratory may chooseraploy the mandatory
method. The non-mandatory method contains the saimienum requirements as are outlined in the mangateethod. Hence,
laboratories may choose either of the two methodsaifialyzing air samples by TEM.

The final unit of this Appendix A to subpart E defs the steps which must be taken to determine letiowp of response actions.
This unit is mandatory.

[I. Mandatory Transmission Electron Microscopy Method

A. Definitions of Terms

1. Analytical sensitivity- Airborne asbestos concentration representegbbi fiber counted under the electron microscaps. |
determined by the air volume collected and the pridgn of the filter examined. This method requitieat the analytical sensitivity
be no greater than 0.005 structuresicm

2. Asbestiform- A specific type of mineral fibrosity in whiche fibers and fibrils possess high tensile streagtthflexibility.



3. Aspect ratio-- A ratio of the length to the width of a paricMinimum aspect ratio as defined by this mettsoegual to or greater
than 5:1.

4. Bundle-- A structure composed of three or more fibera parallel arrangement with each fiber closer thraa fiber diameter.

5. Clean area- A controlled environment which is maintainedlanonitored to assure a low probability of asbestogamination to
materials in that space. Clean areas used in thisad have HEPA filtered air under positive pressand are capable of sustained
operation with an open laboratory blank which obsaguent analysis has an average of less thamut8uses/mnf in an area of
0.057 mnt (nominally 10 200-mesh grid openings) and a marinafi 53 structures/mrhfor any single preparation for that same
area.

6. Cluster-- A structure with fibers in a random arrangemnrsnth that all fibers are intermixed and no sirfigler is isolated from the
group. Groupings must have more than two intergesti

7. ED -- Electron diffraction.
8. EDXA-- Energy dispersive X-ray analysis.

9. Fiber -- A structure greater than or equal to @ in length with an aspect ratio (length to width:1 or greater and having
substantially parallel sides.

10.Grid -- An open structure for mounting on the samplaitbin its examination in the TEM. The term isdiere to denote a 200-
mesh copper lattice approximately 3 mm in diameter.

11.Intersection-- Nonparallel touching or crossing of fibers,wihe projection having an aspect ratio of 5:1reater.

12.Laboratory sample coordinater That person responsible for the conduct of darhpndling and the certification of the testing
procedures.

13. Filter background level- The concentration of structures per squarameller of filter that is considered indistinguisteafsrom
the concentration measured on a blank (filtersuinovhich no air has been drawn). For this metheditter background level is
defined as 70 structures/nfm

14. Matrix -- Fiber or fibers with one end free and the otadt embedded in or hidden by a particulate. Tip@sed fiber must meet
the fiber definition.

15.NSD-- No structure detected.

16. Operator-- A person responsible for the TEM instrumentalgsis of the sample.
17.PCM -- Phase contrast microscopy.

18. SAED-- Selected area electron diffraction.

19. SEM-- Scanning electron microscope.

20. STEM-- Scanning transmission electron microscope.

21. Structure-- a microscopic bundle, cluster, fiber, or matkixich may contain asbestos.
22.S/cm 3 Structures per cubic centimeter.

23.S/mm 2-- Structures per square millimeter.

24.TEM -- Transmission electron microscope.

B. Sampling



1. The sampling agency must have written qualitytred procedures and documents which verify conmgiéa

2. Sampling operations must be performed by qedlifindividuals completely independent of the abat@nsontractor to avoid
possible conflict of interest (References 1, 18] 5 of Unit I1.J.).

3. Sampling for airborne asbestos following an aima@int action must use commercially available ctesset

4. Prescreen the loaded cassette collection fiiteassure that they do not contain concentratbasbestos which may interfere with
the analysis of the sample. A filter blank averafjess than 18 s/mfin an area of 0.057 mf(nominally 10 200-mesh grid
openings) and a single preparation with a maximéisBos/mm? for that same area is acceptable for this method.

5. Use sample collection filters which are eithelyparbonate having a pore size less than or équaéipum or mixed cellulose ester
having a pore size less than or equal to Q5

6. Place these filters in series with a prd backup filter (to serve as a diffuser) and a suppad. See the following Figure 1:
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7. Reloading of used cassettes is not permitted.
8. Orient the cassette downward at approximatelgietfrees from the horizontal.

9. Maintain a log of all pertinent sampling infortioa.



10. Calibrate sampling pumps and their flow indicatover the range of their intended use with ageized standard. Assemble the
sampling system with a representative filter (et filter which will be used in sampling) beforedaafter the sampling operation.

11. Record all calibration information.
12. Ensure that the mechanical vibrations frompiln@p will be minimized to prevent transferral dfsation to the cassette.

13. Ensure that a continuous smooth flow of neggtiressure is delivered by the pump by damping@oytpump action fluctuations
if necessary.

14. The final plastic barrier around the abaterag@a remains in place for the sampling period.

15. After the area has passed a thorough visua¢at®n, use aggressive sampling conditions t@dgg any remaining dust. (See
suggested protocol in Unit 111.B.7.d.)

16. Select an appropriate flow rate equal to oatgrethan 1 liter per minute (L/min) or less th&nlImin for 25 mm cassettes. Larger
filters may be operated at proportionally highemflrates.

17. A minimum of 13 samples are to be collectecefach testing site consisting of the following:
a. A minimum of five samples per abatement area.
b. A minimum of five samples per ambient area jpmséd at locations representative of the air engettie abatement site.

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

i. Near the entrance to each abatement area.
ii. At one of the ambient sites. (DO NOT leave fiedd blanks open during the sampling period.)
d. A sealed blank is to be carried with each sarseleThis representative cassette is not to beespim the field.

18. Perform a leak check of the sampling systeeaah indoor and outdoor sampling site by activati@gpump with the closed
sampling cassette in line. Any flow indicates &ladich must be eliminated before initiating thengding operation.

19. The following Table | specifies volume rangebé used:



20. Ensure that the sampler is turned upright leeftterrupting the pump flow.

21. Check that all samples are clearly labeledthatiall pertinent information has been enclosddredransfer of the samples to the
laboratory.

22. Ensure that the samples are stored in a saadreepresentative location.
23. Do not change containers if portions of thdser$ are taken for other purposes.

24. A summary of Sample Data Quality Objectiveshiswn in the following Table II:

C. Sample Shipment

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

D. Sample Receiving



1. Designate one individual as sample coordindttitealaboratory. While that individual will norniyabe available to receive
samples, the coordinator may train and superviserstin receiving procedures for those times wregshe is not available.

2. Bulk samples and air samples delivered to tladytical laboratory in the same container shaltdjected.

E. Sample Preparation

1. All sample preparation and analysis shall béopered by a laboratory independent of the abatememiractor.
2. Wet-wipe the exterior of the cassettes to mipgnGontamination possibilities before taking theio ithe clean room facility.

3. Perform sample preparation in a well-equippedifacility.

>Note: The clean area is required to have the followinigimum characteristics. The area or hood must palte of maintaining a positive pressure with magesir being
HEPA-filtered. The cumulative analytical blank centration must average less than 18 s/iman area of 0.057 mfn(nominally 10 200-mesh grid openings) and a single
preparation with a maximum of 53 s/mrfor that same area.

4. Preparation areas for air samples must notlolseparated from preparation areas for bulk sanpple they must be prepared in
separate rooms.

5. Direct preparation technigues are required. difject is to produce an intact film containing geeticulates of the filter surface
which is sufficiently clear for TEM analysis.

a. TEM Grid Opening Area measurement must be dsriellaws:
i. The filter portion being used for sample prepiaramust have the surface collapsed using an aeetapor technique.

ii. Measure 20 grid openings on each of 20 rand66x®esh copper grids by placing a grid on a glagsexamining it under the
PCM. Use a calibrated graticule to measure theaagecfield diameters. From the data, calculateitie area for an average grid
opening.

iii. Measurements can also be made on the TEMpabperly calibrated low magnification or on an optimicroscope at a
magnification of approximately 400X by using an @gee fitted with a scale that has been calibratginst a stage micrometer.
Optical microscopy utilizing manual or automatedqadures may be used providing instrument caldmatan be verified.

b. TEM specimen preparation from polycarbonate (fft€)s. Procedures as described in Unit IIl.Gotrer equivalent methods may
be used.

c. TEM specimen preparation from mixed celluloger@CE) filters.

i. Filter portion being used for sample preparatiaust have the surface collapsed using an acetap@ ¥echnique or the Burdette
procedure (Ref. 7 of Unit 11.J.)

ii. Plasma etching of the collapsed filter is reqdi The microscope slide to which the collapskerfpieces are attached is placed in
a plasma asher. Because plasma ashers vary gretitgir performance, both from unit to unit andvieen different positions in the
asher chamber, it is difficult to specify the cdiatis that should be used. Insufficient etchind webult in a failure to expose
embedded filters, and too much etching may resutiss of particulate from the surface. As an imeneasure, it is recommended
that the time for ashing of a known weight of aapsed filter be established and that the etchai lbe calculated in terms of
micrometers per second. The actual etching timd fagethe particulate asher and operating conditieil then be set such that a 1-2
um (10 percent) layer of collapsed surface will emoved.

iii. Procedures as described in Unit Ill. or otkguivalent methods may be used to prepare samples.

F. TEM Method



1. An 80-120 kV TEM capable of performing electdiffraction with a fluorescent screen inscribedhaglibrated gradations is
required. If the TEM is equipped with EDXA it musther have a STEM attachment or be capable ofyming a spot less than 250
nm in diameter at crossover. The microscope sleadidlibrated routinely for magnification and camevastant.

2. Determination of Camera Constant and ED PatternIgsia. The camera length of the TEM in ED operating moaist be
calibrated before ED patterns on unknown samplesbserved. This can be achieved by using a cazbated grid on which a thin
film of gold has been sputtered or evaporated.idfihm of gold is evaporated on the specimen TEMN ¢go obtain zone-axis ED
patterns superimposed with a ring pattern fronptblgcrystalline gold film. In practice, it is deable to optimize the thickness of the
gold film so that only one or two sharp rings abtained on the superimposed ED pattern. Thicked fjloh would normally give
multiple gold rings, but it will tend to mask wealdiffraction spots from the unknown fibrous pauntate. Since the unknown d-
spacings of most interest in asbestos analysithase which lie closest to the transmitted beantiphel gold rings are unnecessary
on zone-axis ED patterns. An average camera cdnstarg multiple gold rings can be determined. Tamera constant is one-half
the diameter of the rings times the interplanacsgof the ring being measured.

3. Magnification Calibration.The magnification calibration must be done atftherescent screen. The TEM must be calibratetieat t
grid opening magnification (if used) and also &t thagnification used for fiber counting. This isfpemed with a cross grating
replica (e.g., one containing 2,160 lines/mm). bef field of view on the fluorescent screen eithemarkings or physical
boundaries. The field of view must be measurablereviously inscribed with a scale or concentricleis (all scales should be
metric). A logbook must be maintained, and the slafecalibration and the values obtained must berdeed. The frequency of
calibration depends on the past history of thei@der microscope. After any maintenance of thergscope that involved
adjustment of the power supplied to the lenseh@high-voltage system or the mechanical disasseaiilthe electron optical

column apart from filament exchange, the magnificaiust be recalibrated. Before the TEM calibmai®performed, the analyst
must ensure that the cross grating replica is platehe same distance from the objective lenbaspecimens are. For instruments
that incorporate a eucentric tilting specimen staflespecimens and the cross grating replica ieigtlaced at the eucentric position.

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

5. Microscope settings: 80-120 kV, grid assessrab@t1,000X, then 15,000-20,000X screen magnificafiio analysis.

6. Approximately one-half (0.5) of the predeterntisample area to be analyzed shall be performeshersample grid preparation
and the remaining half on a second sample gridgvegion.

7. Individual grid openings with greater than 5gegrt openings (holes) or covered with greater #apercent particulate matter or
obviously having nonuniform loading must not belgzred.

8. Reject the grid if:

a. Less than 50 percent of the grid openings coveyethe replica are intact.
b. The replica is doubled or folded.

c. The replica is too dark because of incomplegsalution of the filter.

9. Recording Rules.

a. Any continuous grouping of particles in whichaabestos fiber with an aspect ratio greater thagoal to 5:1 and a length greater
than or equal to 0.pm is detected shall be recorded on the count shibete will be designated asbestos structures dindew
classified as fibers, bundles, clusters, or mariecord as individual fibers any contiguous ghogihaving 0, 1, or 2 definable
intersections. Groupings having more than 2 intgiges are to be described as cluster or matrixinfarsection is a nonparallel
touching or crossing of fibers, with the projectimaving an aspect ratio of 5:1 or greater. Seéalfmving Figure 2:
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i. Fiber. A structure having a minimum length greater thaegual to 0.5um and an aspect ratio (length to width) of 5:1 rager
and substantially parallel sides. Note the appearahthe end of the fiber, i.e., whether it id,flaunded or dovetailed.

ii. Bundle.A structure composed of three or more fibers rarallel arrangement with each fiber closer tham filver diameter.

iii. Cluster.A structure with fibers in a random arrangemechdahat all fibers are intermixed and no singlefils isolated from the
group. Groupings must have more than two intergesti

iv. Matrix. Fiber or fibers with one end free and the othet @mbedded in or hidden by a particulate. The eeghiber must meet
the fiber definition.

b. Separate categories will be maintained for §ess than iim and for fibers equal to or greater thayn in length.
¢. Record NSD when no structures are detecteckifiethd.

d. Visual identification of electron diffraction (8 patterns is required for each asbestos structuated which would cause the
analysis to exceed the 70 s/miconcentration. (Generally this means the first fihers identified as asbestos must exhibit an
identifiable diffraction pattern for chrysotile amphibole.)

e. The micrograph number of the recorded diffracpatterns must be reported to the client and miaied in the laboratorys quality
assurance records. In the event that examinatitmegbattern by a qualified individual indicateattthe pattern has been
misidentified visually, the client shall be contdt

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

g. If the number of fibers in the nonasbestos alamsid cause the analysis to exceed the 70 $/ewncentration, the fact that they
are not asbestos must be confirmed by EDXA or mreasent of a zone axis diffraction pattern.

h. Fibers classified as chrysotile must be idegdifby diffraction or X-ray analysis and recordedacctount sheet. X-ray analysis
alone can be used only after 70 s/mhave been exceeded for a particular sample.

i. Fibers classified as amphiboles must be idetifiy X-ray analysis and electron diffraction aedarded on the count sheet. (X-ray
analysis alone can be used only after 70 sfrhave been exceeded for a particular sample.)

j- If a diffraction pattern was recorded on filrecord the micrograph number on the count sheet.

k. If an electron diffraction was attempted butpaitern was observed, record N on the count sheet.
I. If an EDXA spectrum was attempted but not obedrvecord N on the count sheet.

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

10. Classification Rules.

a.Fiber. A structure having a minimum length greater thaegual to 0.5um and an aspect ratio (length to width) of 5:1 r@ager
and substantially parallel sides. Note the appearahthe end of the fiber, i.e., whether it id,flaunded or dovetailed.

b. Bundle.A structure composed of three or more fibers raillel arrangement with each fiber closer tham filver diameter.

c. Cluster.A structure with fibers in a random arrangemewhdhat all fibers are intermixed and no singlefits isolated from the
group. Groupings must have more than two intergesti



d. Matrix. Fiber or fibers with one end free and the othel @mbedded in or hidden by a particulate. The eeghdiber must meet the
fiber definition.

11. After finishing with a grid, remove it from timeicroscope, and replace it in the appropriate lgoldier. Sample grids must be
stored for a minimum of 1 year from the date ofdhalysis; the sample cassette must be retainedrfonimum of 30 days by the
laboratory or returned at the clients request.

G. Sample Analytical Sequence

1. Under the present sampling requirements a mmimfu13 samples is to be collected for the cleadasting of an abatement site.
These include five abatement area samples, fiveesninbamples, two field blanks, and one sealedkblan

2. Carry out visual inspection of work site priordir monitoring.

3. Collect a minimum of 5 air samples inside thekngite and 5 samples outside the work site. THean and outdoor samples shall
be taken during the same time period.

4. Remaining steps in the analytical sequence@ained in Unit IV of this Appendix.

H. Reporting

1. The following information must be reported te tient for each sample analyzed:

a. Concentration in structures per square millimetel structures per cubic centimeter.

b. Analytical sensitivity used for the analysis.

¢. Number of asbestos structures.

d. Area analyzed.

e. Volume of air sampled (which must be initiallypplied to lab by client).

f. Copy of the count sheet must be included withréport.

g. Signature of laboratory official to indicate tliae laboratory met specifications of the method.
h. Report form must contain official laboratory idiéication (e.g., letterhead).

i. Type of asbestos.

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

Monitoring the environment for airborne asbestapines the use of sensitive sampling and analysisgulures. Because the test is
sensitive, it may be influenced by a variety otfas. These include the supplies used in the samplperation, the performance of
the sampling, the preparation of the grid fromfther and the actual examination of this grid e tmicroscope. Each of these unit
operations must produce a product of defined quilihe analytical result is to be a reliable andaningful test result. Accordingly,
a series of control checks and reference standaed® be performed along with the sample anabsisdicators that the materials
used are adequate and the operations are with@ptadite limits. In this way, the quality of the @#d defined and the results are of
known value. These checks and tests also provigtiand specific warning of any problems which midevelop within the
sampling and analysis operations. A descriptiothe$e quality control/quality assurance procedisraammarized in the following
Table IlI:



1. When the samples arrive at the laboratory, chiselsamples and documentation for completenesseguitements before
initiating the analysis.

2. Check all laboratory reagents and suppliesdoeptable asbestos background levels.

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

4. Prepare multiple grids of each sample.

5. Provide laboratory blanks with each sample bditdintain a cumulative average of these resulthere are more than 53
fibers/mm? per 10 200-mesh grid openings, the system mushéeked for possible sources of contamination.

6. Perform a system check on the transmissionreleaticroscope daily.

7. Make periodic performance checks of magnifigatelectron diffraction and energy dispersive X-sgigtems as set forth in Table
[l under Unit I1.1.

8. Ensure qualified operator performance by evalnaif replicate analysis and standard sample cosgwe as set forth in Table 111
under Unit ILI.

9. Validate all data entries.
10. Recalculate a percentage of all computatiodsaatomatic data reduction steps as specified lnteTidl under Unit I1.1.

11. Record an electron diffraction pattern of osleesstos structure from every five samples thatatomtsbestos. Verify the
identification of the pattern by measurement or ganson of the pattern with patterns collected fisiandards under the same
conditions. The records must also demonstratettieatientification of the pattern has been verifigch qualified individual and that
the operator who made the identification is maiitej at least an 80 percent correct visual ideratifon based on his measured
patterns.

12. Appropriate logs or records must be maintalmethe analytical laboratory verifying that it is compliance with the mandatory
quality assurance procedures.
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[ll. Nonmandatory Transmission Electron Microscopy Method

A. Definitions of Terms

1. Analytical sensitivity- Airborne asbestos concentration representeshbh fiber counted under the electron microscadps. |
determined by the air volume collected and the pridgn of the filter examined. This method requitieat the analytical sensitivity
be no greater than 0.005 s/ém

2. Asbestiform- A specific type of mineral fibrosity in whiche fibers and fibrils possess high tensile streagtthflexibility.

3. Aspect ratio-- A ratio of the length to the width of a paricMinimum aspect ratio as defined by this mettsoegual to or greater
than 5:1.

4. Bundle-- A structure composed of three or more fibera parallel arrangement with each fiber closer thram fiber diameter.

5. Clean area- A controlled environment which is maintainedlanonitored to assure a low probability of asbestogamination to
materials in that space. Clean areas used in thisad have HEPA filtered air under positive pressand are capable of sustained
operation with an open laboratory blank which obsaguent analysis has an average of less thamut8uses/mnf in an area of
0.057 mnf (nominally 10 200 mesh grid openings) and a marinofi 53 structures/mrmfor no more than one single preparation for
that same area.

6. Cluster-- A structure with fibers in a random arrangenmnth that all fibers are intermixed and no siffifpler is isolated from the
group. Groupings must have more than two intergesti



7. ED -- Electron diffraction.
8. EDXA-- Energy dispersive X-ray analysis.

9. Fiber -- A structure greater than or equal to @ in length with an aspect ratio (length to widdh:1 or greater and having
substantially parallel sides.

10. Grid -- An open structure for mounting on the sampleitbin its examination in the TEM. The term isdi$ere to denote a 200-
mesh copper lattice approximately 3 mm in diameter.

11.Intersection- Nonparallel touching or crossing of fibers,mihe projection having an aspect ratio of 5:1reater.

12.Laboratory sample coordinater That person responsible for the conduct of darhandling and the certification of the testing
procedures.

13. Filter background level- The concentration of structures per squarameller of filter that is considered indistinguisteafrom
the concentration measured on blanks (filters thinonhich no air has been drawn). For this metheditter background level is
defined as 70 structures/nfm

14. Matrix -- Fiber or fibers with one end free and the otedt embedded in or hidden by a particulate. Tip@sed fiber must meet
the fiber definition.

15.NSD-- No structure detected.

16.Operator-- A person responsible for the TEM instrumentalgsis of the sample.
17.PCM -- Phase contrast microscopy.

18.SAED-- Selected area electron diffraction.

19. SEM-- Scanning electron microscope.

20.STEM-- Scanning transmission electron microscope.

21. Structure-- a microscopic bundle, cluster, fiber, or matsixich may contain asbestos.
22.S/cm 3 Structures per cubic centimeter.

23.S/mm 2- Structures per square millimeter.

24.TEM -- Transmission electron microscope.

B. Sampling

1. Sampling operations must be performed by gedlifindividuals completely independent of the abatmontractor to avoid
possible conflict of interest (See References and,5 of Unit 11l.L.) Special precautions shoukdtaken to avoid contamination of
the sample. For example, materials that have rer peescreened for their asbestos background dastienld not be used; also,
sample handling procedures which do not take aostamination possibilities into account should betused.

2. Material and supply checks for asbestos contatimin should be made on all critical supplies, ezag, and procedures before their
use in a monitoring study.

3. Quality control and quality assurance stepsasgled to identify problem areas and isolate theecaf the contamination (see
Reference 5 of Unit Ill.L.). Control checks shadl permanently recorded to document the qualithefinformation produced. The
sampling firm must have written quality control pealures and documents which verify compliance.pgaddent audits by a
qualified consultant or firm should be performead®m year. All documentation of compliance show@ddiained indefinitely to
provide a guarantee of quality. A summary of Sanijdéa Quality Objectives is shown in Table Il ofitdhB.



4. Sampling materials.
a. Sample for airborne asbestos following an abatémction using commercially available cassettes.

b. Use either a cowling or a filter-retaining miegiece. Conductive material may reduce the petkioti particulates to adhere to the
walls of the cowl.

c. Cassettes must be verified as "clean” priostin the field. If packaged filters are used &ading or preloaded cassettes are
purchased from the manufacturer or a distributer,rhanufacturers name and lot number should beredhton all field data sheets
provided to the laboratory, and are required ttigted on all reports from the laboratory.

d. Assemble the cassettes in a clean facility (®diaition of clean area under Unit Il1l.A.).
e. Reloading of used cassettes is not permitted.

f. Use sample collection filters which are eithetygarbonate having a pore size of less than oalegqL0.4um or mixed cellulose
ester having a pore size of less than or equale0m.

g. Place these filters in series with a backuprfiitith a pore size of 54m (to serve as a diffuser) and a support pad. [gee t
following Figure 1:

View or Download PDF




h. When polycarbonate filters are used, positi@nhighly reflective face such that the incomingtigatate is received on this
surface.

i. Seal the cassettes to prevent leakage arourfitdieedges or between cassette part joints. Ahlagical press may be useful to
achieve a reproducible leak-free seal. Shrinkdltlgands may be used for this purpose and areatifrom filter manufacturers and
their authorized distributors.

j- Use wrinkle-free loaded cassettes in the samgpiijperation.
5. Pump setup.

a. Calibrate the sampling pump over the rangeost flates and loads anticipated for the monitoriegqa with this flow measuring
device in series. Perform this calibration usinglgace from EPA Method 2A each time the unit ist $erhe field (See Reference 6
of Unit l1.L.).

b. Configure the sampling system to preclude puibmtions from being transmitted to the cassettadigg a sampling stand
separate from the pump station and making conmetigth flexible tubing.

¢. Maintain continuous smooth flow conditions bymbéng out any pump action fluctuations if necessary

d. Check the sampling system for leaks with the@qlstill in place and the pump operating befoitaiting sample collection.
Trace and stop the source of any flow indicatethieyflowmeter under these conditions.

e. Select an appropriate flow rate equal to ortgrdaan 1 L/min or less than 10 L/min for 25 mrssettes. Larger filters may be
operated at proportionally higher flow rates.

f. Orient the cassette downward at approximatelgddrees from the horizontal.

g. Maintain a log of all pertinent sampling infortiaa, such as pump identification number, calilmatilata, sample location, date,
sample identification number, flow rates at theibeigg, middle, and end, start and stop times,@hdr useful information or
comments. Use of a sampling log form is recommen8ed the following Figure 2:
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h. Initiate a chain of custody procedure at thet stheach sampling, if this is requested by thentl
i. Maintain a close check of all aspects of the [@arg operation on a regular basis.

j- Continue sampling until at least the minimumurak is collected, as specified in the following Ealb



k. At the conclusion of sampling, turn the cassefterard before stopping the flow to minimize poksitarticle loss. If the sampling
is resumed, restart the flow before reorientingdssette downward. Note the condition of therféitethe conclusion of sampling.

I. Double check to see that all information hasrbeszorded on the data collection forms and thatcdssette is securely closed and
appropriately identified using a waterproof lali&dotect cassettes in individual clean resealedepiojjene bags. Bags are to be used
for storing cassette caps when they are removeshiopling purposes. Caps and plugs should onlgineved or replaced using
clean hands or clean disposable plastic gloves.

m. Do not change containers if portions of thelteré are taken for other purposes.

6. Minimum sample number per site. A minimum ofsE8nples are to be collected for each testing dimgisf the following:
a. A minimum of five samples per abatement area.

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

c. Two field blanks are to be taken by removingdhap for not more than 30 sec and replacing hatime 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 samplirmipde

d. A sealed blank is to be carried with each sarseleThis representative cassette is not to beespim the field.

7. Abatement area sampling.



a. Conduct final clearance sampling only afterghmary containment barriers have been removedaliatement area has been
thoroughly dried; and, it has passed visual inspedests by qualified personnel. (See ReferencUnit I11.L.)

b. Containment barriers over windows, doors, angassageways must remain in place until the TEMrelnce sampling and
analysis is completed and results meet clearasterigeria. The final plastic barrier remains laqe for the sampling period.

c. Select sampling sites in the abatement arearandom basis to provide unbiased and represeatsgimples.

d. After the area has passed a thorough visuatatgm, use aggressive sampling conditions to diggaany remaining dust.

i. Equipment used in aggressive sampling suchleafdlower and/or fan should be properly cleaned @econtaminated before use.
ii. Air filtration units shall remain on during ther monitoring period.

iii. Prior to air monitoring, floors, ceiling andalis shall be swept with the exhaust of a minimura ¢@1) horsepower leaf blower.

iv. Stationary fans are placed in locations whig¢thrmot interfere with air monitoring equipment. frair is directed toward the
ceiling. One fan shall be used for each 10,06®ftworksite.

v. Monitoring of an abatement work area with higitteme pumps and the use of circulating fans wiluiee electrical power.
Electrical outlets in the abatement area may bd iisevailable. If no such outlets are availables equipment must be supplied with
electricity by the use of extension cords and sihiyy units. All electrical power supply equipmefithis type must be approved
Underwriter Laboratory equipment that has not bmedified. All wiring must be grounded. Ground fainiterrupters should be used.
Extreme care must be taken to clean up any reswhtar and ensure that electrical equipment doebemme wet while
operational.

vi. Low volume pumps may be carefully wrapped imb-polyethylene to insulate the pump from the Biigh volume pumps cannot
be sealed in this manner since the heat of thernaay melt the plastic. The pump exhausts shoulkklpe free.

vii. If recleaning is necessary, removal of thisiggnent from the work area must be handled witle cliiis not possible to
completely decontaminate the pump motor and parte shese areas cannot be wetted. To minimizgestylems in this area, all
equipment such as fans and pumps should be cgrefedlwiped prior to removal from the abatementak&rapping and sealing low
volume pumps in 6-mil polyethylene will provide eaaslecontamination of this equipment. Use of cleater and disposable wipes
should be available for this purpose.

e. Pump flow rate equal to or greater than 1 L/omitess than 10 L/min may be used for 25 mm ca=seTihe larger cassette
diameters may have comparably increased flow.

f. Sample a volume of air sufficient to ensurentirimum quantitation limits. (See Table | of UnitB.5.j.)
8. Ambient sampling.

a. Position ambient samplers at locations repratieatof the air entering the abatement site. Ikeup air entering the abatement site
is drawn from another area of the building whicbusside of the abatement area, place the pumipe ihuilding, pumps should be
placed out of doors located near the building amalyafrom any obstructions that may influence wiradt@rns. If construction is in
progress immediately outside the enclosure, it begecessary to select another ambient site. Sarsipdeild be representative of
any air entering the work site.

b. Locate the ambient samplers at least 3 ft aattprotect them from adverse weather conditions.

¢. Sample same volume of air as samples takereitiselabatement site.

C. Sample Shipment

1. Ship bulk samples in a separate container fiosaanples. Bulk samples and air samples deliverdéke analytical laboratory in
the same container shall be rejected.



2. Select a rigid shipping container and pack #msettes upright in a noncontaminating nonfibroadiom such as a bubble pack.
The use of resealable polyethylene bags may hedpeteent jostling of individual cassettes.

3. Avoid using expanded polystyrene because atétsc charge potential. Also avoid using partistesed packaging materials
because of possible contamination.

4. Include a shipping bill and a detailed listirfgsamples shipped, their descriptions and all ifigng numbers or marks, sampling
data, shippers name, and contact information.damh sample set, designate which are the ambiemies, which are the abatement
area samples, which are the field blanks, and wisitihe sealed blank if sequential analysis iss@érformed.

5. Hand-carry samples to the laboratory in an igpngsition if possible; otherwise choose that mofigansportation least likely to
jar the samples in transit.

6. Address the package to the laboratory sampledawdor by name when known and alert him or hehefpackage description,
shipment mode, and anticipated arrival as pat@fhain of custody and sample tracking proceddias. will also help the
laboratory schedule timely analysis for the sampliesn they are received.

D. Quality Control/Quality Assurance Procedures (D& Quality Indicators)
Monitoring the environment for airborne asbestagiines the use of sensitive sampling and analysisgulures. Because the test is
sensitive, it may be influenced by a variety otéas. These include the supplies used in the samplperation, the performance of
the sampling, the preparation of the grid fromfther and the actual examination of this grid e tmicroscope. Each of these unit
operations must produce a product of defined quilihe analytical result is to be a reliable andaningful test result. Accordingly,
a series of control checks and reference standamsformed along with the sample analysis acatdrs that the materials used are
adequate and the operations are within acceptafils.|In this way, the quality of the data is aefil, and the results are of known

value. These checks and tests also provide tinmelyspecific warning of any problems which might elep within the sampling and
analysis operations. A description of these qualitytrol/quality assurance procedures is summaiizéiie text below.

1. Prescreen the loaded cassette collection filteassure that they do not contain concentratibasbestos which may interfere with
the analysis of the sample. A filter blank averafjiess than 18 s/mfin an area of 0.057 mfn(nominally 10 200-mesh grid
openings) and a maximum of 53 s/rifior that same area for any single preparatiocégptable for this method.

2. Calibrate sampling pumps and their flow indicatover the range of their intended use with ageia®d standard. Assemble the
sampling system with a representative filter -- that filter which will be used in sampling -- bedoaind after the sampling operation.

3. Record all calibration information with the d&bebe used on a standard sampling form.

4. Ensure that the samples are stored in a sendreepresentative location.

5. Ensure that mechanical calibrations from the pwitl be minimized to prevent transferral of vikica to the cassette.

6. Ensure that a continuous smooth flow of negaihessure is delivered by the pump by installimtamping chamber if necessary.

7. Open a loaded cassette momentarily at one aftter sampling sites when sampling is initiafEkis sample will serve as an
indoor field blank.

8. Open a loaded cassette momentarily at one afutdoor sampling sites when sampling is initiafBleis sample will serve as an
outdoor field blank.

9. Carry a sealed blank into the field with eadmsie series. Do not open this cassette in the.field

10. Perform a leak check of the sampling systeeaah indoor and outdoor sampling site by activatim@gpump with the closed
sampling cassette in line. Any flow indicates &ladich must be eliminated before initiating thengding operation.

11. Ensure that the sampler is turned upright leefterrupting the pump flow.



12. Check that all samples are clearly labeledthatall pertinent information has been enclosddreedransfer of the samples to the
laboratory.

E. Sample Receiving

1. Designate one individual as sample coordindttitealaboratory. While that individual will norniyabe available to receive
samples, the coordinator may train and superviserstin receiving procedures for those times wregshe is not available.

2. Adhere to the following procedures to ensurdaltio¢ continued chain-of-custody and the accoulittabf all samples passing
through the laboratory:

a. Note the condition of the shipping package aatd dritten on it upon receipt.
b. Retain all bills of lading or shipping slipsdocument the shipper and delivery time.
c. Examine the chain-of-custody seal, if any, dredgackage for its integrity.

d. If there has been a break in the seal or sulbatastamage to the package, the sample coordisatlimmediately notify the
shipper and a responsible laboratory manager baforaction is taken to unpack the shipment.

e. Packages with significant damage shall be aedegtly by the responsible laboratory manager dft&ussions with the client.

3. Unwrap the shipment in a clean, unclutteredifgcirhe sample coordinator or his or her desigwékrecord the contents,
including a description of each item and all idfyivig numbers or marks. A Sample Receiving Forrddoument this information is
attached for use when necessary. (See the follokitnge 3.)
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Note: The person breaking the chain-of-custody sealitemaizing the contents assumes responsibilityHerghipment and signs documents accordingly.

4. Assign a laboratory number and schedule an sisadgquence.

5. Manage all chain-of-custody samples within #tsokatory such that their integrity can be ensaretidocumented.

F. Sample Preparation

1. Personnel not affiliated with the Abatement Cactor shall be used to prepare samples and coidiMtanalysis. Wet-wipe the
exterior of the cassettes to minimize contaminatiossibilities before taking them to the clean derppeparation facility.

2. Perform sample preparation in a well-equippeartlifacility.

Note: The clean area is required to have the followimgimmum characteristics. The area or hood must palde of maintaining a positive pressure with mageair being
HEPA filtered. The cumulative analytical blank centration must average less than 18 sfiman area of 0.057 s/mfr(nominally 10 200-mesh grid openings) with no more
than one single preparation to exceed 53 sfrfanthat same area.

3. Preparation areas for air samples must be degaram preparation areas for bulk samples. Paedanust not prepare air samples
if they have previously been preparing bulk sampligisout performing appropriate personal hygienecpdures, i.e., clothing
change, showering, etc.

4. Preparation.Direct preparation techniques are required. Theatlve is to produce an intact carbon film conitagrthe

particulates from the filter surface which is stifntly clear for TEM analysis. Currently recommeddlirect preparation procedures
for polycarbonate (PC) and mixed cellulose esteCBYfilters are described in Unit Ill.F.7. and &nSple preparation is a subject
requiring additional research. Variation on thasps which do not substantively change the proegdunich improve filter clearing
or which reduce contamination problems in a lalwgafre permitted.

a. Use only TEM grids that have had grid openirgaameasured according to directions in Unit 111.J.

b. Remove the inlet and outlet plugs prior to opgrihe cassette to minimize any pressure diffeaibtitat may be present.
c. Examples of techniques used to prepare polyoatbdilters are described in Unit III.F.7.

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

e. Prepare multiple grids for each sample.

f. Store the three grids to be measured in appatadyi labeled grid holders or polyethylene capsules

5. Equipment.

a. Clean area.

b. Tweezers. Fine-point tweezers for handling ledrs and TEM grids.

c. Scalpel Holder and Curved No. 10 Surgical Blades

d. Microscope slides.



e. Double-coated adhesive tape.
f. Gummed page reinforcements.
g. Micro-pipet with disposal tips 10 to 1QQ variable volume.

h. Vacuum coating unit with facilities for evapadoet of carbon. Use of a liquid nitrogen cold trdmeae the diffusion pump will
minimize the possibility of contamination of th&dr surface by oil from the pumping system. Theuwan-coating unit can also be
used for deposition of a thin film of gold.

i. Carbon rod electrodesSpectrochemically pure carbon rods are requiredde in the vacuum evaporator for carbon coatfng o
filters.

j. Carbon rod sharpeneiThis is used to sharpen carbon rods to a neckus@ef necked carbon rods (or equivalent) alldwes t
carbon to be applied to the filters with a minimafrheating.

k. Low-temperature plasma ashdtis is used to etch the surface of collapsed dnoadlulose ester (MCE) filters. The asher should
be supplied with oxygen, and should be modifiedexessary to provide a throttle or bleed valveotttrol the speed of the vacuum
to minimize disturbance of the filter. Some earlgduls of ashers admit air too rapidly, which mastutib particulates on the surface
of the filter during the etching step.

I. Glass petri dishes, 10 cm in diameter, 1 cm hkgdr. prevention of excessive evaporation of solvemn these are in use, a good
seal must be provided between the base and thEH&lseal can be improved by grinding the basdidridgether with an abrasive
grinding material.

m. Stainless steel mesh.

n. Lens tissue.

0. Copper 200-mesh TEM grids, 3 mm in diameteearivalent.
p. Gold 200-mesh TEM grids, 3 mm in diameter, ariegjent.

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 maiiaia temperature of 65-7C.
v. Polyurethane foam, 6 mm thickness.

w. Gold wire for evaporation.

6. Reagents.

a. General A supply of ultra-clean, fiber-free water mustailable for washing of all components used inahalysis. Water that
has been distilled in glass or filtered or deiodinéter is satisfactory for this purpose. Reagamist be fiber-free.

b. Polycarbonate preparation method -- chloroform.
c. Mixed Cellulose Ester (MCE) preparation methodcetone or the Burdette procedure (Ref. 7 of Ulnit.).

7. TEM specimen preparation from polycarbonaterfit



a. Specimen preparation laboratorlf.is most important to ensure that contaminabbEM specimens by extraneous asbestos
fibers is minimized during preparation.

b. Cleaning of sample cassettes. Upon receipeadrialytical laboratory and before they are takémthe clean facility or laminar
flow hood, the sample cassettes must be cleanadyoéontamination adhering to the outside surfaces.

c. Preparation of the carbon evaporator. If thgqgarbonate filter has already been carbon-coatied for receipt, the carbon coating
step will be omitted, unless the analyst belietesdarbon film is too thin. If there is a need pplg more carbon, the filter will be
treated in the same way as an uncoated filter. @acbating must be performed with a high-vacuuntiogaunit. Units that are based
on evaporation of carbon filaments in a vacuum ggged only by an oil rotary pump have not beenwatald for this application, and
must not be used. The carbon rods should be shed®na carbon rod sharpener to necks of about 4omgnand 1 mm in diameter.
The rods are installed in the evaporator in suataaner that the points are approximately 10 toriZrom the surface of a
microscope slide held in the rotating and tiltireyite.

d. Selection of filter area for carbon coating. @efpreparation of the filters, a 75 mm x 50 mmroscope slide is washed and dried.
This slide is used to support strips of filter digrithe carbon evaporation. Two parallel stripsaflidle-sided adhesive tape are applied
along the length of the slide. Polycarbonate fli@re easily stretched during handling, and cuttirayeas for further preparation
must be performed with great care. The filter drelMCE backing filter are removed together fromdhssette and placed on a
cleaned glass microscope slide. The filter canubevith a curved scalpel blade by rocking the bladen the point placed in contact
with the filter. The process can be repeated t@aitip approximately 3 mm wide across the diamaftéhe filter. The strip of
polycarbonate filter is separated from the corresdim strip of backing filter and carefully placsa that it bridges the gap between
the adhesive tape strips on the microscope slide filter strip can be held with fine-point tweezand supported underneath by the
scalpel blade during placement on the microscdge.slhe analyst can place several such stripp®same microscope slide, taking
care to rinse and wet-wipe the scalpel blade aeézers before handling a new sample. The filtggssghould be identified by
etching the glass slide or marking the slide usimgarker insoluble in water and solvents. Afterfilber strip has been cut from each
filter, the residual parts of the filter must béuraed to the cassette and held in position bysexably of the cassette. The cassette
will then be archived for a period of 30 days dureed to the client upon request.

e. Carbon coating of filter strips. The glass shdéding the filter strips is placed on the rotatiiliting device, and the evaporator
chamber is evacuated. The evaporation must berpgatbin very short bursts, separated by some ssdorallow the electrodes to
cool. If evaporation is too rapid, the strips ofymwarbonate filter will begin to curl, which wilekd to cross-linking of the surface
material and make it relatively insoluble in chifiman. An experienced analyst can judge the thickmé<arbon film to be applied,
and some test should be made first on unusedsfiltethe film is too thin, large particles will best from the TEM specimen, and
there will be few complete and undamaged grid apgnon the specimen. If the coating is too thibk, ftiter will tend to curl when
exposed to chloroform vapor and the carbon film matyadhere to the support mesh. Too thick a cafibowill also lead to a TEM
image that is lacking in contrast, and the abititybtain ED patterns will be compromised. The oarfilm should be as thin as
possible and remain intact on most of the grid agenof the TEM specimen intact.

f. Preparation of the Jaffe washer. The precisgdexd the Jaffe washer is not considered importsmiany one of the published
designs may be used. A washer consisting of a sistpinless steel bridge is recommended. Severa¢piof lens tissue
approximately 1.0 cm x 0.5 cm are placed on thialsts steel bridge, and the washer is filled whloroform to a level where the
meniscus contacts the underside of the mesh, whalits in saturation of the lens tissue. See Beéas 8 and 10 of Unit III.L.

g. Placing of specimens into the Jaffe washer. Tl grids are first placed on a piece of lens tissa that individual grids can be
picked up with tweezers. Using a curved scalpaldlshe analyst excises three 3 mm square piedbs carbon-coated

polycarbonate filter from the filter strip. The ¢fersquares are selected from the center of tipesstd from two points between the
outer periphery of the active surface and the cefitee piece of filter is placed on a TEM specirgeid with the shiny side of the

TEM grid facing upwards, and the whole assembjylased boldly onto the saturated lens tissue id#ife washer. If carbon-coated
grids are used, the filter should be placed cardmated side down. The three excised squares @fffitre placed on the same piece of
lens tissue. Any number of separate pieces oftlssige may be placed in the same Jaffe washerlid leethen placed on the Jaffe
washer, and the system is allowed to stand forraktieurs, preferably overnight.

h. Condensation washindt has been found that many polycarbonate filighsnot dissolve completely in the Jaffe washerr

after being exposed to chloroform for as long asys. This problem becomes more serious if thesardf the filter was overheated
during the carbon evaporation. The presence ofssndlied filter medium on the TEM preparation letdpartial or complete
obscuration of areas of the sample, and fibersiiiagtbe present in these areas of the specimebeavilverlooked; this will lead to a
low result. Undissolved filter medium also comprees the ability to obtain ED patterns. Before theycounted, TEM grids must
be examined critically to determine whether they adequately cleared of residual filter mediunhalé been found that condensation
washing of the grids after the initial Jaffe wastieatment, with chloroform as the solvent, clesrsesidual filter medium in a

period of approximately 1 hour. In practice, thega of lens tissue supporting the specimen grittamsferred to the cold finger of



the condensation washer, and the washer is opdmtatiout 1 hour. If the specimens are clearedfaatorily by the Jaffe washer
alone, the condensation washer step may be unmegess

8. TEM specimen preparation from MCE filters.

a. This method of preparing TEM specimens from MiQi&rs is similar to that specified in NIOSH Meth@402. See References 7,
8, and 9 of Unit I1.L.

b. Upon receipt at the analytical laboratory, thegle cassettes must be cleaned of any contamiredicering to the outside
surfaces before entering the clean sample preparatea.

¢. Remove a section from any quadrant of the saamndeblank filters.

d. Place the section on a clean microscope sliffix the filter section to the slide with a gummpdged reinforcement or other
suitable means. Label the slide with a water aikst-proof marking pen.

e. Place the slide in a petri dish which contamesal paper filters soaked with 2 to 3 mL acet@wuver the dish. Wait 2 to 4
minutes for the sample filter to fuse and clear.

f. Plasma etching of the collapsed filter is regdir

i. The microscope slide to which the collapseefijtieces are attached is placed in a plasma @&beause plasma ashers vary
greatly in their performance, both from unit totuenid between different positions in the asher dieyit is difficult to specify the
conditions that should be used. This is one ar¢heoiethod that requires further evaluation. lfisieht etching will result in a
failure to expose embedded filters, and too muchieg may result in loss of particulate from theface. As an interim measure, it is
recommended that the time for ashing of a knowmyktedf a collapsed filter be established and thatgtching rate be calculated in
terms of micrometers per second. The actual etdimmgused for a particular asher and operatinglitoms will then be set such that
a 1-2um (10 percent) layer of collapsed surface will emoved.

ii. Place the slide containing the collapsed fdtarto a low-temperature plasma asher, and etcfiltiére

g. Transfer the slide to a rotating stage insigebill jar of a vacuum evaporator. Evaporate a Ladnmm section of graphite rod
onto the cleared filter. Remove the slide to arclely, covered petri dish.

h. Prepare a second petri dish as a Jaffe washethei wicking substrate prepared from filter axdgaper placed on top of a 6 mm
thick disk of clean spongy polyurethane foam. Cutotch on the edge of the foam and filter papkse the V-notch as a reservoir
for adding solvent. The wicking substrate shouldHie enough to fit into the petri dish without ting the lid.

i. Place carbon-coated TEM grids face up on therfidr lens paper. Label the grids by marking &ifencil on the filter paper or by
putting registration marks on the petri dish lidianarking with a waterproof marker on the dish lida fume hood, fill the dish with
acetone until the wicking substrate is saturatée [€vel of acetone should be just high enouglatiarate the filter paper without
creating puddles.

j- Remove about a quarter section of the carborteddfiiter samples from the glass slides usingrgisal knife and tweezers.
Carefully place the section of the filter, carbaesdown, on the appropriately labeled grid indleetone-saturated petri dish. When
all filter sections have been transferred, slovdg anore solvent to the wedge-shaped trough to lhiegcetone level up to the
highest possible level without disturbing the saammleparations. Cover the petri dish. Elevate adeec the petri dish by placing a
slide under it. This allows drops of condensed esaiwapors to form near the edge rather than icéinger where they would drip
onto the grid preparation.

G. TEM Method

1. Instrumentation.

a. Use an 80-120 kV TEM capable of performing etectdiffraction with a fluorescent screen inscrilvéth calibrated gradations. If
the TEM is equipped with EDXA it must either hav8 BEM attachment or be capable of producing a lgsstthan 250 nm in
diameter at crossover. The microscope shall bereadid routinely (see Unit 111.J.) for magnificatiand camera constant.



b. While not required on every microscope in thmtatory, the laboratory must have either one rsimope equipped with energy

dispersive X-ray analysis or access to an equivalgsiem on a TEM in another laboratory. This nlngsain Energy Dispersive X-ray
Detector mounted on TEM column and associated henafgoftware to collect, save, and read out sdenfoamation. Calibration of
Multi-Channel Analyzer shall be checked regulady Al at 1.48 KeV and Cu at 8.04 KeV, as well asrtianufacturers procedures.

i. Standard replica grating may be used to detarmmagnification (e.g., 2160 lines/mm).
ii. Gold standard may be used to determine canmmnatant.

c. Use a specimen holder with single tilt and/oulale tilt capabilities.

2. Procedure.

a. Start a new Count Sheet for each sample todlgzau. Record on count sheet: analysts initials date; lab sample number;
client sample number microscope identification; mfigation for analysis; number of predetermineiti @penings to be analyzed;
and grid identification. See the following Figure 4
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b. Check that the microscope is properly alignedi @alibrated according to the manufacturers sjeatibns and instructions.
c¢. Microscope settings: 80-120 kV, grid assessraBat1000X, then 15,000-20,000X screen magnificafiioranalysis.

d. Approximately one-half (0.5) of the predeterndisample area to be analyzed shall be performeshersample grid preparation
and the remaining half on a second sample gridgvegion.

e. Determine the suitability of the grid.



i. Individual grid openings with greater than 5qant openings (holes) or covered with greater #fapercent particulate matter or
obviously having nonuniform loading shall not balgmed.

ii. Examine the grid at low magnification (<1000&)determine its suitability for detailed studyh@dher magnifications.
iii. Reject the grid if:

(1) Less than 50 percent of the grid openings axéy the replica are intact.

(2) It is doubled or folded.

(3) Itis too dark because of incomplete dissolutib the filter.

iv. If the grid is rejected, load the next sampliel g

v. If the grid is acceptable, continue on to SteprBapping is to be used; otherwise proceed tp Jte

f. Grid Map (Optional).

i. Set the TEM to the low magnification mode.

ii. Use flat edge or finder grids for mapping.

iii. Index the grid openings (fields) to be countgdmarking the acceptable fields for one-half Y@bthe area needed for analysis on
each of the two grids to be analyzed. These maydr&ed just before examining each grid openinddYjef desired.

iv. Draw in any details which will allow the grid be properly oriented if it is reloaded into thiemascope 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 (15,00@@000X screen magnification).
iii. Scan the grid as follows.

(1) At the selected magnification, make a serigsaséllel traverses across the field. On reachiegend of one traverse, move the
image one window and reverse the traverse.

Note: A slight overlap should be used so as not to @mspart of the grid opening (field).

(2) Make parallel traverses until the entire gnening (field) has been scanned.
h. Identify each structure for appearance and size.

i. Appearance and size: Any continuous groupingasficles in which an asbestos fiber within aspatib greater than or equal to 5:1
and a length greater than or equal tovbis detected shall be recorded on the count shibete will be designated asbestos
structures and will be classified as fibers, busddusters, or matrices. Record as individualrflay contiguous grouping having 0,
1, or 2 definable intersections. Groupings havirggarthan 2 intersections are to be described ateclar matrix. See the following
Figure 5:
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An intersection is a non-parallel touching or cnegof fibers, with the projection having an aspedio of 5:1 or greater.
Combinations such as a matrix and cluster, matriktaundle, or bundle and cluster are categorizettidglominant fiber quality --
cluster, bundle, and matrix, respectively. Separategories will be maintained for fibers less tbam and for fibers greater than or
equal to 5um in length. Not required, but useful, may be twore the fiber length in ftm intervals. (Identify each structure
morphologically and analyze it as it enters thenthaiw".)

(1) Fiber. A structure having a minimum length greater th&w®n and an aspect ratio (length to width) of 5:1 mager and
substantially parallel sides. Note the appearafdecoend of the fiber, i.e., whether it is fladunded or dovetailed, no intersections.

(2) Bundle.A structure composed of 3 or more fibers in a fglrarrangement with each fiber closer than oberfidiameter.

(3) Cluster.A structure with fibers in a random arrangemewhghat all fibers are intermixed and no singlefits isolated from the
group; groupings must have more than 2 intersegtion

(4) Matrix. Fiber or fibers with one end free and the other @embedded in or hidden by a particulate. The esgbdiber must meet
the fiber definition.

(5) NSD.Record NSD when no structures are detected ifidhke

(6) Intersection.Non-parallel touching or crossing of fibers, witie projection having an aspect ratio 5:1 or greate
ii. Structure Measurement.

(1) Recognize the structure that is to be sized.

(2) Memorize its location in the "window" relatite the sides, inscribed square and to other péatisiin the field so this exact
location can be found again when scanning is redume

(3) Measure the structure using the scale on tfeeec
(4) Record the length category and structure tygssdication on the count sheet after the fielchber and fiber number.

(5) Return the fiber to its original location irettvindow and scan the rest of the field for otligers; if the direction of travel is not
remembered, return to the right side of the figld begin the traverse again.

i. Visual identification of Electron Diffraction () patterns is required for each asbestos structated which would cause the
analysis to exceed the 70 s/rimpncentration. (Generally this means the first fihers identified as asbestos must exhibit an
identifiable diffraction pattern for chrysotile amphibole.)

i. Center the structure, focus, and obtain an Effepa (See Microscope Instruction Manual for mdegailed instructions.)

ii. From a visual examination of the ED patterntadfied with a short camera length, classify thesoled structure as belonging to
one of the following classifications: chrysotilenphibole, or nonasbestos.

(1) Chrysatile: The chrysotile asbestos patterndmasacteristic streaks on the layer lines othen the central line and some
streaking also on the central line. There will pets of normal sharpness on the central layerdimkon alternate lines (2nd, 4th,
etc.). The repeat distance between layer linessid Bm and the center doublet is at 0.73 nm. Thiegeshould display (002), (110),
(130) diffraction maxima,; distances and geometigutth match a chrysotile pattern and be measuredjsemtitatively.

(2) Amphibole Group [includes grunerite (amositahcidolite, anthophyllite, tremolite, and actirie]i Amphibole asbestos fiber
patterns show layer lines formed by very closebcsgl dots, and the repeat distance between lagsrib also about 0.53 nm.
Streaking in layer lines is occasionally preserd thucrystal structure defects.

(3) Nonasbestos: Incomplete or unobtainable EDep&tt a nonasbestos EDXA, or a nonasbhestos mogpholo



iii. The micrograph number of the recorded difffantpatterns must be reported to the client andhtamied in the laboratorys
quality assurance records. The records must alsmiigrate that the identification of the pattera baen verified by a qualified
individual and that the operator who made the ifieation is maintaining at least an 80 percentecr visual identification based on
his measured patterns. In the event that examimafithe pattern by the qualified individual indies that the pattern had been
misidentified visually, the client shall be contdt If the pattern is a suspected chrysotile, taghotograph of the diffraction pattern
at 0 degrees tilt. If the structure is suspectdoket@amphibole, the sample may have to be tiltezbtain a simple geometric array of
spots.

j- Energy Dispersive X-Ray Analysis (EDXA).

i. Required of all amphiboles which would causeahalysis results to exceed the 70 s/freancentration. (Generally speaking, the
first 4 amphiboles would require EDXA.)

ii. Can be used alone to confirm chrysotile after 70 s/mnf concentration has been exceeded.
iii. Can be used alone to confirm all nonasbestos.

iv. Compare spectrum profiles with profiles obtairieom asbestos standards. The closest matchfiesrdind categorizes the
structure.

v. If the EDXA is used for confirmation, record theoperly labeled spectrum on a computer diskf arhiard copy, file with analysis
data.

vi. If the number of fibers in the nonasbestosslasuld cause the analysis to exceed the 70 $/ouncentration, their identities
must be confirmed by EDXA or measurement of a zoqe diffraction pattern to establish that the jgbet are nonasbestos.

k. Stopping Rules.
i. If more than 50 asbestiform structures are oediimh a particular grid opening, the analysis maydsminated.

ii. After having counted 50 asbestiform structurea minimum of 4 grid openings, the analysis maydrminated. The grid opening
in which the 50th fiber was counted must be conslet

iii. For blank samples, the analysis is always tw&d until 10 grid openings have been analyzed.

iv. In all other samples the analysis shall be iooietd until an analytical sensitivity of 0.005 s/2ia reached.

I. Recording Rules. The count sheet should cornkarfollowing information;

i. Field (grid opening): List field number.

ii. Record "NSD" if no structures are detected.

iii. Structure information.

(1) If fibers, bundles, clusters, and/or matricesfaund, list them in consecutive numerical ordéarting over with each field.
(2) Length. Record length category of asbestogdibgamined. Indicate if less tham# or greater than or equal tqubn.

(3) Structure Type. Positive identification of astws fibers is required by the method. At leastdiffeaction pattern of each fiber
type from every five samples must be recorded andpared with a standard diffraction pattern. Faheasbestos fiber reported,
both a morphological descriptor and an identifimatilescriptor shall be specified on the count sheet

(4) Fibers classified as chrysotile must be idediby diffraction and/or X-ray analysis and reamdn the count sheet. X-ray
analysis alone can be used as sole identificatibnafter 70s/mnf have been exceeded for a particular sample.

(5) Fibers classified as amphiboles must be idedtiby X-ray analysis and electron diffraction aadorded on the count sheet. (X-
ray analysis alone can be used as sole identificatly after 70s/mrmhave been exceeded for a particular sample.)



(6) If a diffraction pattern was recorded on filihe micrograph number must be indicated on the tcshmet.

(7) If an electron diffraction was attempted andappropriate spectra is not observed, N shoul@&berded on the count sheet.
(8) If an X-ray analysis is attempted but not oliedr N should be recorded on the count sheet.

(9) If an X-ray analysis spectrum is stored, the dind disk number must be recorded on the cowgtsh

m. Classification Rules.

i. Fiber. A structure having a minimum length greater thaegual to 0.5um and an aspect ratio (length to width) of 5:1 rager
and substantially parallel sides. Note the appearahthe end of the fiber, i.e., whether it id,flaunded or dovetailed.

ii. Bundle.A structure composed of three or more fibers jramallel arrangement with each fiber closer tham filver diameter.

iii. Cluster.A structure with fibers in a random arrangemehdahat all fibers are intermixed and no singlefils isolated from the
group. Groupings must have more than two intergesti

iv. Matrix. Fiber or fibers with one end free and the othet @mbedded in or hidden by a particulate. The esghiber must meet
the fiber definition.

v. NSD.Record NSD when no structures are detected ifigte

n. After all necessary analyses of a particle stinechave been completed, return the goniometge a0 degrees, and return the
structure to its original location by recall of tbaginal location.

0. Continue scanning until all the structures demtified, classified and sized in the field.

p. Select additional fields (grid openings) at lmagnification; scan at a chosen magnification (@8,® 20,000X screen
magnification); and analyze until the stopping rodeomes applicable.

g. Carefully record all data as they are beingeotéld, and check for accuracy.

r. After finishing with a grid, remove it from thmicroscope, and replace it in the appropriate lgoid. Sample grids must be stored
for a minimum of 1 year from the date of the aniatythe sample cassette must be retained for amamiof 30 days by the
laboratory or returned at the clients request.

H. Sample Analytical Sequence

1. Carry out visual inspection of work site priorair monitoring.

2. Collect a minimum of five air samples inside tinark site and five samples outside the work Sitee indoor and outdoor samples
shall be taken during the same time period.

3. Analyze the abatement area samples accorditmistprotocol. The analysis must meet the 0.00& $/analytical sensitivity.

4. Remaining steps in the analytical sequence@ained in Unit IV. of this Appendix.

I. Reporting

The following information must be reported to thiemt. See the following Table II:



8.

9.
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. Concentration in structures per square millimatel structures per cubic centimeter.
. Analytical sensitivity used for the analysis.

. Number of asbestos structures.

. Area analyzed.

. Volume of air samples (which was initially prded by client).

. Average grid size opening.

. Number of grids analyzed.

Copy of the count sheet must be included wi¢hréport.

Signature of laboratory official to indicate thiae laboratory met specifications of the AHERAthoal.

10. Report form must contain official laboratorgmdification (e.g., letterhead).

11. Type of asbestos.

J. Calibration Methodology



Note: Appropriate implementation of the method requagzerson knowledgeable in electron diffraction amideral identification by ED and EDXA. Those inexigaced
laboratories wishing to develop capabilities maguae necessary knowledge through analysis of gpf@ie standards and by following detailed methagigescribed in
References 8 and 10 of Unit Ill.L.

1. Equipment Calibrationln this method, calibration is required for thesampling equipment and the transmission electron
microscope (TEM).

a. TEM Magnification.The magnification at the fluorescent screen offtB& must be calibrated at the grid opening magatfon (if
used) and also at the magnification used for fidwemting. This is performed with a cross gratinglioa. A logbook must be
maintained, and the dates of calibration depenthempast history of the particular microscope; regdiency is specified. After any
maintenance of the microscope that involved adjastrof the power supplied to the lenses or the-h@tage system or the
mechanical disassembly of the electron opticalroolapart from filament exchange, the magnificatiarst be recalibrated. Before
the TEM calibration is performed, the analyst nersure that the cross grating replica is placedeasame distance from the
objective lens as the specimens are. For instrigibat incorporate an eucentric tilting specimeget all speciments and the cross
grating replica must be placed at the eucentridtipas

b. Determination of the TEM magnification on thedtescent screen.

i. Define a field of view on the fluorescent screstimer by markings or physical boundaries. Thiel fig view must be measurable or
previously inscribed with a scale or concentricleis (all scales should be metric).

ii. Insert a diffraction grating replica (for exala grating containing 2,160 lines/mm) into thegdmen holder and place into the
microscope. Orient the replica so that the graimes fall perpendicular to the scale on the TEMfescent screen. Ensure that the
goniometer stage tilt is O degrees.

iii. Adjust microscope magnification to 10,000X 20,000X. Measure the distance (mm) between twolwigkparated lines on the
grating replica. Note the number of spaces betwleelines. Take care to measure between the sdativegositions on the lines
(e.g., between left edges of lines).

Note: The more spaces included in the measurement, dhe accurate the final calculation. On most micopss, however, the magnification is substantialystant only
within the central 8-10 cm diameter region of thfescent screen.

iv. Calculate the true magnification (M) on theditascent screen:
M=XG/Y

where:

X=total distance (mm) between the designated gydities;

G=calibration constant of the grating replica (ffmam):

Y=number of grating replica spaces counted along X.

c. Calibration of the EDXA System. Initially, thédXA system must be calibrated by using two refeeeglements to calibrate the
energy scale of the instrument. When this has bempleted in accordance with the manufacturersuiesions, calibration in terms
of the different types of asbestos can proceed . EIWA detectors vary in both solid angle of detestand in window thickness.
Therefore, at a particular accelerating voltagesia on the TEM, the count rate obtained from sgedimensions of fiber will vary
both in absolute X-ray count rate and in the reéa-ray peak heights for different elements. Cmfgw minerals are relevant for
asbestos abatement work, and in this procedureatiiwation is specified in terms of a "fingerpftitéchnique. The EDXA spectra
must be recorded from individual fibers of the valet minerals, and identifications are made orbtms of semiquantitative
comparisons with these reference spectra.

d. Calibration of Grid Openings.



i. Measure 20 grid openings on each of 20 randoBar28sh copper grids by placing a grid on a glads sind examining it under the
PCM. Use a calibrated graticule to measure theaaecefield diameter and use this number to calctitetdield area for an average
grid opening. Grids are to be randomly selectethfbatches up to 1,000.

Note: A grid opening is considered as one field.

ii. The mean grid opening area must be measureithéotype of specimen grids in use. This can beraptished on the TEM at a
properly calibrated low magnification or on an eptimicroscope at a magnification of approximat9X by using an eyepiece
fitted with a scale that has been calibrated agjaiistage micrometer. Optical microscopy utilizimgnual or automated procedures
may be used providing instrument calibration candrified.

e. Determination of Camera Constant and ED Pa&aatysis.

i. The camera length of the TEM in ED operating maalst be calibrated before ED patterns on unkrsammples are observed. This
can be achieved by using a carbon-coated grid échvehthin film of gold has been sputtered or evaped. A thin film of gold is
evaporated on the specimen TEM grid to obtain zotigED patterns superimposed with a ring patteymfthe polycrystalline gold
film.

ii. In practice, it is desirable to optimize théckness of the gold film so that only one or twarghrings are obtained on the
superimposed ED pattern. Thicker gold film wouldmally give multiple gold rings, but it will tend tmask weaker diffraction spots
from the unknown fibrous particulates. Since thknawn d-spacings of most interest in asbestos aisadye those which lie closest
to the transmitted beam, multiple gold rings areragessary on zone-axis ED patterns. An averageraaroastant using multiple
gold rings can be determined. The camera congtamtd-half the diameter, D, of the rings timesitierplanar spacing, d, of the ring
being measured.

K. Quality Control/Quality Assurance Procedures (Dda Quality Indicators)

Monitoring the environment for airborne asbestagiines the use of sensitive sampling and analysisgulures. Because the test is
sensitive, it may be influenced by a variety otéas. These include the supplies used in the samplperation, the performance of
the sampling, the preparation of the grid fromfther and the actual examination of this grid e tmicroscope. Each of these unit
operations must produce a product of defined quilihe analytical result is to be a reliable andaningful test result. Accordingly,
a series of control checks and reference standamsformed along with the sample analysis acatdrs that the materials used are
adequate and the operations are within acceptafits.lIn this way, the quality of the data is aefil and the results are of known
value. These checks and tests also provide tinmelyspecific warning of any problems which might elep within the sampling and
analysis operations. A description of these qualitytrol/quality assurance procedures is summaiizéie following Table 111



1. When the samples arrive at the laboratory, chiselsamples and documentation for completenessegitements before
initiating the analysis.

2. Check all laboratory reagents and suppliesdoeptable asbestos background levels.

3. Conduct all sample preparation in a clean ronwirenment monitored by laboratory blanks and spideisting after cleaning or
servicing the room.

4. Prepare multiple grids of each sample.

5. Provide laboratory blanks with each sample bditdintain a cumulative average of these resulthis average is greater than 53
f/mm? per 10 200-mesh grid openings, check the systemdssible sources of contamination.

6. Check for recovery of asbestos from cellulogerdsters submitted to plasma asher.
7. Check for asbestos carryover in the plasma dshircluding a blank alongside the positive consample.
8. Perform a systems check on the transmissiotretemicroscope daily.

9. Make periodic performance checks of magnifigatelectron diffraction and energy dispersive X-sggtems as set forth in Table
111 of Unit 11l.K.

10. Ensure qualified operator performance by evanaf replicate counting, duplicate analysis, atehdard sample comparisons as
set forth in Table Il of Unit I11.K.

11. Validate all data entries.
12. Recalculate a percentage of all computatiodsaatomatic data reduction steps as specified teTidl.

13. Record an electron diffraction pattern of osleestos structure from every five samples thataiorisbestos. Verify the
identification of the pattern by measurement or parison of the pattern with patterns collected fsiandards under the same
conditions.



The outline of quality control procedures preseraidve is viewed as the minimum required to ashatquality data is produced
for clearance testing of an asbestos abated adshtignal information may be gained by other cohtests. Specifics on those
control procedures and options available for emritental testing can be obtained by consulting Refses 6, 7, and 11 of Unit III.L.
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IV. Mandatory Interpretation of Transmission Electr on Microscopy Results to Determine Completion of Rsponse Actions

A. Introduction

A response action is determined to be completetEiM when the abatement area has been cleaned aadtlorne asbestos
concentration inside the abatement area is no highe concentrations at locations outside theembamt area. "Outside" means
outside the abatement area, but not necessar#ideuhe building. EPA reasons that an asbestosv&montractor cannot be
expected to clean an abatement area to an airbsh®stos concentration that is lower than the cdrateon of air entering the
abatement area from outdoors or from other partseobuilding. After the abatement area has paaghdrough visual inspection,
and before the outer containment barrier is rempaedinimum of five air samples inside the abatemaesa and a minimum of five
air samples outside the abatement area must lextaall Hence, the response action is determinkd tmmpleted when the average
airborne asbestos concentration measured insicgbtitement area is not statistically different friia average airborne asbestos
concentration measured outside the abatement area.

The inside and outside concentrations are comgardke Z-test, a statistical test that takes imtmant the variability in the
measurement process. A minimum of five sampleslingie abatement area and five samples outsidgbtitement area are required
to control the false negative error rate, i.e.,ghebability of declaring the removal complete wherfact, the air concentration inside
the abatement area is significantly higher thasidaetthe abatement area. Additional quality cong@rovided by requiring three
blanks (filters through which no air has been draterbe analyzed to check for unusually high fitentamination that would distort
the test results.



When volumes greater than or equal to 1,199 L % anm filter and 2,799 L for a 37 mm filter haveeln collected and the average
number of asbestos structures on samples insidebtitementareaisnogreater than 70 sfrofffilter, the response action may be
considered complete without comparing the insidemas to the outside samples. EPA is permitting ithitial screening test to save
analysis costs in situations where the airbornestsk concentration is sufficiently low so thataitinot be distinguished from the
filter contamination/background level (fibers dejped on the filter that are unrelated to the aingesampled). The screening test
cannot be used when volumes of less than 1,199 25enm filter or 2,799 L for a 37 mm filter arelleated because the ability to
distinguish levels significantly different fromt##r background is reduced at low volumes.

The initial screening test is expressed in strestyrer square millimeter of filter because filtackground levels come from sources
other than the air being sampled and cannot be ingfally expressed as a concentration per cubitimeter of air. The value of 70
s/mm? is based on the experience of the panel of miogists who consider one structure in 10 grid opgsieach grid opening
with an area of 0.0057 mfMito be comparable with contamination/backgrounelieof blank filters. The decision is based, irntpa
on Poisson statistics which indicate that fourcttites must be counted on a filter before the fitlwemt is statistically distinguishable
from the count for one structure. As more informaton the performance of the method is collectaid,driterion may be modified.
Since different combinations of the number and efzgrid openings are permitted under the TEM protgthe criterion is expressed
in structures per square millimeter of filter todmnsistent across all combinations. Four strustpex 10 grid openings corresponds
to approximately 70 s/mf

B. Sample Collection and Analysis

1. A minimum of 13 samples is required: five saraplellected inside the abatement area, five sangpléscted outside the
abatement area, two field blanks, and one sea&tkbl

2. Sampling and TEM analysis must be done accordimither the mandatory or nonmandatory protoitofppendix A. At least
0.057 mn? of filter must be examined on blank filters.

C. Interpretation of Results

1. The response action shall be considered comipleitber:

a. Each sample collected inside the abatementcaresasts of at least 1,199 L of air for a 25 mrefilor 2,799 L of air for a 37 mm
filter, and the arithmetic mean of their asbestascture concentrations per square millimeter ledffiis less than or equal to 70 s/mm
2

; or

b. The three blank samples have an arithmetic roéire asbestos structure concentration on thekbilarsthatislessthanor equal to
70 s/mn? and the average airborne asbestos concentratiasumesl inside the abatement area is not statlgthigher than the
average airborne asbestos concentration measutsidethe abatement area as determined by the.ZFtes Z-test is carried out by
calculating

where Yl is the average of the natural logarithinthe inside samples and YO is the average of #teral logarithms of the outside
samples, nl is the number of inside samples ang itk number of outside samples. The responsanastconsidered complete if Z
is less than or equal to 1.65.

Note: When no fibers are counted, the calculated deteditiit for that analysis is inserted for the centration.

2. If the abatement site does not satisfy eithppfX2) of this Section C, the site must be reméshand a new set of samples
collected.

D. Sequence for Analyzing Samples



It is possible to determine completion of the resmoaction without analyzing all samples. Alsamat point in the process, a
decision may be made to terminate the analysigiefieg samples, reclean the abatement site, alfetta new set of samples. The
following sequence is outlined to minimize the n@mbf 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 2799 L of air for a 37 mm filter is collected feach inside sample and the arithmetic
mean concentration of structures per square milémef filter is less than or equal to 70 s/rthe response action is complete and
no further analysis is needed.

3. Ifless than 1,199 L of air for a 25 mm filter2y799 L of air for a 37 mm filter is collectedrfany of the inside samples, or the
arithmetic mean concentration of structures peasgmillimeteroffilterisgreaterthan 70 s/nffranalyze the three blanks.

4. If the arithmetic mean concentration of struesuper square millimeter on the blank filters isager than 70 s/mfy terminate the
analysis, identify and correct the source of bleoktamination, and collect a new set of samples.

5. If the arithmetic mean concentration of struesuper square millimeter on the blank filters &sléhan or equal to 70 s/nfm
analyze the outside samples and perform the Z-test.

6. If the Z-statistic is less than or equal to 1% response action is complete. If the Z-statistgreater than 1.65, reclean the
abatement site and collect a new set of samples.

[52 FR 41857, Oct. 30, 1987]

Appendix B to Subpart E of Part 763 [Reserved]

Appendix C to Subpart E of Part 763 -- Asbestos Magl Accreditation Plan
I. Asbestos Model Accreditation Plan for States

The Asbestos Model Accreditation Plan (MAP) fort8sahas eight components:
(A) Definitions

(B) Initial Training

(C) Examinations

(D) Continuing Education

(E) Qualifications

(F) Recordkeeping Requirements for Training Proxdde
(G) Deaccreditation

(H) Reciprocity

A. Definitions

For purposes of Appendix C:

1. "Friable asbestos-containing material (ACM)" mgany material containing more than one percdigsigs which has been
applied on ceilings, walls, structural membersjrgjpduct work, or any other part of a building,igéhwhen dry, may be crumbled,
pulverized, or reduced to powder by hand presdure.term includes non-friable asbestos-containiatenal after such previously
non-friable material becomes damaged to the extantvhen dry it may be crumbled, pulverized, alueed to powder by hand
pressure.



2. "Friable asbestos-containing building mate#eCBM)" means any friable ACM that is in or on intarstructural members or
other parts of a school or public and commercidbing.

3. "Inspection" means an activity undertaken ict@osl building, or a public and commercial building determine the presence or
location, or to assess the condition of, friabl@an-friable asbestos-containing building matedlBM) or suspected ACBM,
whether by visual or physical examination, or bileming samples of such material. This term inelsideinspections of friable and
non-friable known or assumed ACBM which has beavipusly identified. The term does not include fiblbowing:

a. Periodic surveillance of the type describedlGrCFR 763.92(b) solely for the purpose of recordingeporting a change in the
condition of known or assumed ACBM,;

b. Inspections performed by employees or agerEedéral, State, or local government solely forghmose of determining
compliance with applicable statutes or regulatiams;

c. visual inspections of the type described in ZRG63.90(i) solely for the purpose of determindognpletion of response actions.

4. "Major fiber release episode"” means any unctiatt@r unintentional disturbance of ACBM, resuitiim a visible emission, which
involves the falling or dislodging of more thand@uare or linear feet of friable ACBM.

5. "Minor fiber release episode" means any uncdiettar unintentional disturbance of ACBM, resutfim a visible emission, which
involves the falling or dislodging of 3 square imehr feet or less of friable ACBM.

6. "Public and commercial building" means the ilmiespace of any building which is not a schoolding, except that the term does
not include any residential apartment buildingexfér than 10 units or detached single-family horbs. term includes, but is not
limited to: industrial and office buildings, resid@l apartment buildings and condominiums of 10nore dwelling units,
government-owned buildings, colleges, museumspgsphospitals, churches, preschools, stores,heases and factories. Interior
space includes exterior hallways connecting bujgjrporticos, and mechanical systems used to ¢ondiitterior space.

7. "Response action" means a method, including vaimencapsulation, enclosure, repair, and operatim maintenance, that
protects human health and the environment frorbliE2CBM.

8. "Small-scale, short-duration activities (SSSBxg tasks such as, but not limited to:

a. Removal of asbestos-containing insulation oegip

b. Removal of small quantities of asbestos-contgimsulation on beams or above ceilings.
c. Replacement of an asbestos-containing gaskatvaive.

d. Installation or removal of a small section ofwlall.

e. Installation of electrical conduits through ooximate to asbestos-containing materials.
SSSD can be further defined by the following coesations:

f. Removal of small quantities of ACM only if reged in the performance of another maintenanceifctiot intended as asbestos
abatement.

g. Removal of asbestos-containing thermal systasuladtion not to exceed amounts greater than thbgghwean be contained in a
single glove bag.

h. Minor repairs to damaged thermal system insafatthich do not require removal.
i. Repairs to a piece of asbestos-containing walto

j- Repairs, involving encapsulation, enclosureremnoval, to small amounts of friable ACM only ifpgred in the performance of
emergency or routine maintenance activity and menided solely as asbestos abatement. Such workoha&xceed amounts greater



than those which can be contained in a single prefated mini-enclosure. Such an enclosure shallocm spatially and
geometrically to the localized work area, in ortbeperform its intended containment function.

B. Initial Training

Training requirements for purposes of accreditatimspecified both in terms of required subje€iagiruction and in terms of

length of training. Each initial training coursestamprescribed curriculum and number of days d@fitrg. One day of training equals

8 hours, including breaks and lunch. Course initmanust be provided by EPA or State-approveducsbrs. EPA or State

instructor approval shall be based upon a revieth@instructors academic credentials and/or festderience in asbestos abatement.

Beyond the initial training requirements, individl&ates may wish to consider requiring additiae}s of training for purposes of
supplementing hands-on activities or for reviewielgvant state regulations. States also may wislngider the relative merits of a
worker apprenticeship program. Further, they magintsider more stringent minimum qualification stamts for the approval of
training instructors. EPA recommends that the émexit in any given course be limited to 25 studentthat adequate opportunities
exist for individual hands-on experience.

States have the option to provide initial traindigectly or approve other entities to offer trampi he following requirements are for
the initial training of persons required to haveraditation under TSCA Title II.

Training requirements for each of the five accediidisciplines are outlined below. Persons in eligtipline perform a different job
function and distinct role. Inspectors identify aagbess the condition of ACBM, or suspect ACBM. tgment planners use data
gathered by inspectors to assess the degree afthaased by ACBM in schools to determine the samktiming of appropriate
response actions needed for schools. Project dasigietermine how asbestos abatement work shouwddrzhicted. Lastly, workers
and contractor/supervisors carry out and oversageatent work. In addition, a recommended trainungiculum is also presented
for a sixth discipline, which is not federally-aedited, that of "Project Monitor." Each accreditkscipline and training curriculum is
separate and distinct from the others. A persokisgaccreditation in any of the five accredited Rldisciplines cannot attend two
or more courses concurrently, but may attend sadhses sequentially.

In several instances, initial training coursesdga@pecific discipline (e.g., workers, inspectoegjuire hands-on training. For asbestos
abatement contractor/supervisors and workers, handsaining should include working with asbestabstitute materials, fitting and
using respirators, use of glovebags, donning ptiegeclothing, and constructing a decontaminatioit as well as other abatement
work activities.

1. WORKERS

A person must be accredited as a worker to carrpioy of the following activities with respect tdable ACBM in a school or public
and commercial building: (1) A response action othan a SSSD activity, (2) a maintenance activigt disturbs friable ACBM
other than a SSSD activity, or (3) a response adtipa major fiber release episode. All persorekisey accreditation as asbestos
abatement workers shall complete at least a 4+dayirig course as outlined below. The 4-day wotkaning course shall include
lectures, demonstrations, at least 14 hours ofdxandraining, individual respirator fit testinggurse review, and an examination.
Hands-on training must permit workers to have daxperience performing tasks associated with aebedatement. A person who
is otherwise accredited as a contractor/superwsyr perform in the role of a worker without possegseparate accreditation as a
worker.

Because of cultural diversity associated with thleeatos workforce, EPA recommends that States ageptfic standards for the
approval of foreign language courses for abatemerkers. EPA further recommends the use of audiaalimaterials to
complement lectures, where appropriate.

The training course shall adequately address flening topics:

(a) Physical characteristics of asbestddentification of asbestos, aerodynamic charésttes, typical uses, and physical appearance,
and a summary of abatement control options.

(b) Potential health effects related to asbestos exgodine nature of asbestos-related diseases; roliee@osure; dose-response
relationships and the lack of a safe exposure jéhelsynergistic effect between cigarette smoking asbestos exposure; the latency
periods for asbestos-related diseases; a discusktha relationship of asbestos exposure to asbisstung cancer, mesothelioma,
and cancers of other organs.



(c) Employee personal protective equipmetiasses and characteristics of respirator typaiations of respirators; proper selection,
inspection; donning, use, maintenance, and stgregmedures for respirators; methods for field tegtf the facepiece-to-face seal
(positive and negative-pressure fit checks); qagié and quantitative fit testing procedures; afitity between field and laboratory
protection factors that alter respiratory fit (efgcial hair); the components of a proper respisaprotection program; selection and
use of personal protective clothing; use, storagd,handling of non-disposable clothing; and refpia covering personal protective
equipment.

(d) State-of-the-art work practiceProper work practices for asbestos abatementitéesi including descriptions of proper
construction; maintenance of barriers and decomatioin enclosure systems; positioning of warnigms; lock-out of electrical and
ventilation systems; proper working techniquesniimimizing fiber release; use of wet methods; useegative pressure exhaust
ventilation equipment; use of high-efficiency peutate air (HEPA) vacuums; proper clean-up anda$iapprocedures; work
practices for removal, encapsulation, enclosuré rapair of ACM; emergency procedures for suddéases; potential exposure
situations; transport and disposal proceduresracoimmended and prohibited work practices.

(e) Personal hygieneEntry and exit procedures for the work area;afsshowers; avoidance of eating, drinking, smokamy
chewing (gum or tobacco) in the work area; and m@kexposures, such as family exposure.

() Additional safety hazard$lazards encountered during abatement activitidshaw to deal with them, including electrical
hazards, heat stress, air contaminants other gtzestos, fire and explosion hazards, scaffold adddr hazards, slips, trips, and falls,
and confined spaces.

(g) Medical monitoring OSHA and EPA Worker Protection Rule requiremémtphysical examinations, including a pulmonary
function test, chest X-rays, and a medical hisforyeach employee.

(h) Air monitoring Procedures to determine airborne concentratibash®estos fibers, focusing on how personal aipdamis
performed and the reasons for it.

() Relevant Federal, State, and local regulatory reguients, procedures, and standardéth particular attention directed at
relevant EPA, OSHA, and State regulations concgrasbestos abatement workers.

() Establishment of respiratory protection programs

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

2. CONTRACTOR/SUPERVISORS

A person must be accredited as a contractor/sugmerio supervise any of the following activitiegiwiespect to friable ACBM in a
school or public and commercial building: (1) Apease action other than a SSSD activity, (2) a tenance activity that disturbs
friable ACBM other than a SSSD activity, or (3)esponse action for a major fiber release episotigpetsons seeking accreditation
as asbestos abatement contractor/supervisorsceingtilete at least a 5-day training course as @adlivelow. The training course
must include lectures, demonstrations, at leastal4s of hands-on training, individual respiratibtdsting, course review, and a
written examination. Hands-on training must pesapervisors to have actual experience performiskstassociated with asbestos
abatement.

EPA recommends the use of audiovisual materiat®maplement lectures, where appropriate.

Asbestos abatement supervisors include those pevdom provide supervision and direction to workgggforming response actions.
Supervisors may include those individuals with position title of foreman, working foreman, or lesah pursuant to collective
bargaining agreements. At least one supervisaggired to be at the worksite at all times whilgp@nse actions are being
conducted. Asbestos workers must have access itedited supervisors throughout the duration ofpifigect.

The contractor/supervisor training course shalbadéely address the following topics:

(a) The physical characteristics of ashestos and asbesintaining materialddentification of asbestos, aerodynamic charasttes,
typical uses, physical appearance, a review ofrbdaassessment considerations, and a summary arabat control options.

(b) Potential health effects related to asbestos exgodine nature of ashestos-related diseases; rolileposure; dose-response
relationships and the lack of a safe exposure jsyekergism between cigarette smoking and asbesfmssure; and latency period for
diseases.



(c) Employee personal protective equipmetiasses and characteristics of respirator typaiations of respirators; proper selection,
inspection, donning, use, maintenance, and stqramgdures for respirators; methods for field tgstf the facepiece-to-face seal
(positive and negative-pressure fit checks); qagié and quantitative fit testing procedures; afitity between field and laboratory
protection factors that alter respiratory fit (efgcial hair); the components of a proper respisaprotection program; selection and
use of personal protective clothing; and use, gmrand handling of non-disposable clothing; amglegions covering personal
protective equipment.

(d) State-of-the-art work practiceProper work practices for asbestos abatementitéegi including descriptions of proper
construction and maintenance of barriers and dacgination enclosure systems; positioning of warsiggs; lock-out of electrical
and ventilation systems; proper working technidgeesninimizing fiber release; use of wet methodse of negative pressure exhaust
ventilation equipment; use of HEPA vacuums; angpralean-up and disposal procedures. Work practareremoval,
encapsulation, enclosure, and repair of ACM; emmarg@rocedures for unplanned releases; potentiisxe situations; transport
and disposal procedures; and recommended and fiezhikork practices. New abatement-related tectesicand methodologies may
be discussed.

(e) Personal hygieneEntry and exit procedures for the work area;afsshowers; and avoidance of eating, drinking, smmkand
chewing (gum or tobacco) in the work area. Potéatiposures, such as family exposure, shall alsodeded.

(f) Additional safety hazard$lazards encountered during abatement activitidshaw to deal with them, including electrical
hazards, heat stress, air contaminants other gtzes#os, fire and explosion hazards, scaffold adddr hazards, slips, trips, and falls,
and confined spaces.

(g) Medical monitoring OSHA and EPA Worker Protection Rule requiremémtphysical examinations, including a pulmonary
function test, chest X-rays and a medical historyefach employee.

(h) Air monitoring Procedures to determine airborne concentratibash®estos fibers, including descriptions of aggjkesair
sampling, sampling equipment and methods, reaswrarfmonitoring, types of samples and interpretadf results.

EPA recommends that transmission electron micrags€6EM) be used for analysis of final air clearaseenples, and that sample
analyses be performed by laboratories accreditatdoiational Institute of Standards and Technddd@IST) National Voluntary
Laboratory Accreditation Program (NVLAP).

(i) Relevant Federal, State, and local regulatory reguients, procedures, and standards, including:
(i) Requirements of TSCA Title Il.

(ii) National Emission Standards for HazardousPatlutants (40 CFR part 61), Subparts A (GeneraViBions) and M (National
Emission Standard for Asbestos).

(iif) OSHA standards for permissible exposure thaine concentrations of asbestos fibers and @spyr protection (29 CFR
1910.134).

(iv) OSHA Asbestos Construction Standard (29 CFR6198). (v)EPA Worker Protection Rule, (40 CFR @48, Subpart G).
(i) Respiratory Protection Programs and Medical Monitgr Programs

(k) Insurance and liability issue€ontractor issues; workers compensation coveaagkexclusions; third-party liabilities and
defenses; insurance coverage and exclusions.

(I) Recordkeeping for asbestos abatement proj&ssords required by Federal, State, and locallaégns; records recommended
for legal and insurance purposes.

(m) Supervisory techniques for asbestos abatementtagivSupervisory practices to enforce and reinforeeréyuired work
practices and discourage unsafe work practices.

(n) Contract specificationsDiscussions of key elements that are includezbimtract specifications.

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



3. INSPECTOR

All persons who inspect for ACBM in schools or gakdnd commercial buildings must be accredited palisons seeking
accreditation as an inspector shall complete at B&-day training course as outlined below. Todwese shall include lectures,
demonstrations, 4 hours of hands-on training, iddial respirator fit-testing, course review, angrdten examination.

EPA recommends the use of audiovisual materiat®maplement lectures, where appropriate. Handsaoniig should include
conducting a simulated building walk-through ingpmtand respirator fit testing. The inspectorriiag course shall adequately
address the following topics:

(a) Background information on asbestédentification of asbestos, and examples andudison of the uses and locations of asbestos
in buildings; physical appearance of asbestos.

(b) Potential health effects related to asbestos exgodine nature of ashestos-related diseases; rolileposure; dose-response
relationships and the lack of a safe exposure jéhelsynergistic effect between cigarette smoking asbestos exposure; the latency
periods for asbestos-related diseases; a discusstha relationship of asbestos exposure to asbestung cancer, mesothelioma,
and cancers of other organs.

(c) Functions/qualifications and role of inspectoBiscussions of prior experience and qualificatifor inspectors and management
planners; discussions of the functions of an adt@édnspector as compared to those of an accrbdisnagement planner;
discussion of inspection process including inventdrACM and physical assessment.

(d) Legal liabilities and defenseResponsibilities of the inspector and managemlamner; a discussion of comprehensive general
liability policies, claims-made, and occurrenceigiek, environmental and pollution liability policjauses; state liability insurance
requirements; bonding and the relationship of iasoe availability to bond availability.

(e) Understanding building systerriBhe interrelationship between building systemeluding: an overview of common building
physical plan layout; heat, ventilation, and ainditioning (HVAC) system types, physical organieatiand where asbestos is found
on HVAC components; building mechanical systemsirttypes and organization, and where to look &frestos on such systems;
inspecting electrical systems, including approprisfety precautions; reading blueprints and as-dinaiwings.

() Public/lemployee/building occupant relatiomMotifying employee organizations about the insjpec signs to warn building
occupants; tact in dealing with occupants and teeg scheduling of inspections to minimize disans; and education of building
occupants about actions being taken.

(g) Pre-inspection planning and review of previous &tpn recordsScheduling the inspection and obtaining accasfdihg
record review; identification of probable homogemgareas from blueprints or as-built drawings; atiafon with maintenance or
building personnel; review of previous inspectisampling, and abatement records of a buildingraleof the inspector in
exclusions for previously performed inspections.

(h) Inspecting for friable and non-friable ACM and assiag the condition of friable ACNProcedures to follow in conducting visual
inspections for friable and non-friable ACM; typafsbuilding materials that may contain asbestos¢hing materials to determine
friability; open return air plenums and their img@orce in HVAC systems; assessing damage, signifd@mage, potential damage,
and potential significant damage; amount of sugmEAICM, both in total quantity and as a percentagbe total area; type of
damage; accessibility; materials potential fortgibance; known or suspected causes of damaggroficaint damage; and
deterioration as assessment factors.

(i) Bulk sampling/documentation of asbeststailed discussion of the "Simplified Samplinch8me for Friable Surfacing Materials
(EPA 560/5-85-030a October 1985)"; techniques susnsampling in a randomly distributed manneotber than friable surfacing
materials; sampling of non-friable materials; tagaes for bulk sampling; inspectors sampling aepair equipment; patching or
repair of damage from sampling; discussion of podar light microscopy; choosing an accredited labmy to analyze bulk samples;
quality control and quality assurance procedur@A%¥recommendation that all bulk samples colledtech school or public and
commercial buildings be analyzed by a laboratogredited under the NVLAP administered by NIST.

(i) Inspector respiratory protection and personal paitee equipmentClasses and characteristics of respirator tyipe#ations of
respirators; proper selection, inspection; donnirsg, maintenance, and storage procedures foramsi; methods for field testing of
the facepiece-to-face seal (positive and negatiesqure fit checks); qualitative and quantitativéekting procedures; variability
between field and laboratory protection factorg #iter respiratory fit (e.g., facial hair); thensponents of a proper respiratory
protection program; selection and use of persorwéptive clothing; use, storage, and handlingarf-disposable clothing.



(k) Recordkeeping and writing the inspection repbebeling of samples and keying sample identificato sampling location;
recommendations on sample labeling; detailing oMAiBventory; photographs of selected sampling aegmsexamples of ACM
condition; information required for inclusion inetlmanagement plan required for school buildingeud@&CA Title 1l, section 203
()(1). EPA recommends that States develop andiretfie use of standardized forms for recordingréseilts of inspections in
schools or public or commercial buildings, and thatuse of these forms be incorporated into thdatdum of training conducted
for accreditation.

() Regulatory reviewThe following topics should be covered: NatioBalission Standards for Hazardous Air Pollutants$NEP;
40 CFR part 61, Subparts A and M); EPA Worker Rutide Rule (40 CFR part 763, Subpart G); OSHA Aste€onstruction
Standard (29 CFR 1926.58); OSHA respirator requéres (29 CFR 1910.134); the Asbestos-Containingehitds in School Rule
(40 CFR part 763, Subpart E; applicable State acal Fregulations, and differences between FededSdate requirements where
they apply, and the effects, if any, on public andpublic schools or commercial or public buildings

(m) Field trip. This includes a field exercise, including a wHiksugh inspection; on-site discussion about inftion gathering and
the determination of sampling locations; on-sitegtice in physical assessment; classroom discus§ifield exercise.

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

4. MANAGEMENT PLANNER

All persons who prepare management plans for sshroabt be accredited. All persons seeking acctextitas management planners
shall complete a 3-day inspector training courseutned above and a 2-day management planneirtgacourse. Possession of
current and valid inspector accreditation shalhl@erequisite for admission to the managemennplatnaining course. The
management planner course shall include lectussapdstrations, course review, and a written exatinima

EPA recommends the use of audiovisual materiat®maplement lectures, where appropriate.

TSCA Title 1l does not require accreditation forgmns performing the management planner role itippahd commercial buildings.
Nevertheless, such persons may find this trainmjaccreditation helpful in preparing them to desigadminister asbestos
operations and maintenance programs for publiccangmercial buildings.

The management planner training course shall adelguaddress the following topics:

(a) Course overviewThe role and responsibilities of the managemétrer; operations and maintenance programs; getimk
priorities; protection of building occupants.

(b) Evaluation/interpretation of survey resulieview of TSCA Title Il requirements for inspe&ctiand management plans for school
buildings as given in section 203(i)(1) of TSCAI&ill; interpretation of field data and laborateesults; comparison of field
inspectors data sheet with laboratory results sitelsurvey.

(c) Hazard assessmerimplification of the difference between physieakessment and hazard assessment; the role of the
management planner in hazard assessment; explaodisignificant damage, damage, potential damage potential significant
damage; use of a description (or decision treeg dodassessment of ACM; assessment of friable A@lationship of accessibility,
vibration sources, use of adjoining space, anglaitums and other factors to hazard assessment.

(d) Legal implicationsLiability; insurance issues specific to planndiedilities associated with interim control meassirin-house
maintenance, repair, and removal; use of resuts fireviously performed inspections.

(e) Evaluation and selection of control optior@®@verview of encapsulation, enclosure, interimrapjiens and maintenance, and
removal; advantages and disadvantages of each dhetsponse actions described via a decision tretéher appropriate method;
work practices for each response action; stagigpaioritizing of work in both vacant and occupiedildings; the need for
containment barriers and decontamination in regpantions.

() Role of other professionalblse of industrial hygienists, engineers, anditgcts in developing technical specifications for
response actions; any requirements that may existr€hitect sign-off of plans; team approach teigie of high-quality job
specifications.

(g) Developing an operations and maintenance (O&M) pRwmrpose of the plan; discussion of applicable gBilance documents;
what actions should be taken by custodial stafippr cleaning procedures; steam cleaning and HEfeAuming; reducing



disturbance of ACM; scheduling O&M for off-hourgscheduling or canceling renovation in areas withiMA boiler room
maintenance; disposal of ACM; in-house procedure®\CM -- bridging and penetrating encapsulantpgfittings; metal sleeves;
polyvinyl chloride (PVC), canvas, and wet wraps;siituwith straps, fiber mesh cloth; mineral woaidansulating cement;
discussion of employee protection programs and stafing; case study in developing an O&M plaeydlopment, implementation
process, and problems that have been experienced).

(h) Regulatory reviewocusing on the OSHA Asbestos Construction Stahfdand at 29 CFR 1926.58; the National Emission
Standard for Hazardous Air Pollutants (NESHAP) fibah 40 CFR part 61, Subparts A (General Provigiand M (National
Emission Standard for Asbestos); EPA Worker PraiadRule found at 40 CFR part 763, Subpart G; TSk II; applicable State
regulations.

(i) Recordkeeping for the management plankkse of field inspectors data sheet along witholatory results; on-going
recordkeeping as a means to track asbestos disttgpprocedures for recordkeeping. EPA recommédratsStates require the use of
standardized forms for purposes of management plaghsncorporate the use of such forms into thilrtraining course for
management planners.

(i) Assembling and submitting the management.g¥amn requirements for schools in TSCA Title I¢tsen 203(i)(1); the
management plan as a planning tool.

(k) Financing abatement actionEconomic analysis and cost estimates; developofestst estimates; present costs of abatement
versus future operation and maintenance costs;stab&chool Hazard Abatement Act grants and loans.

() Course reviewA review of key aspects of the training course.

5. PROJECT DESIGNER

A person must be accredited as a project desigraegign any of the following activities with resp#o friable ACBM in a school or
public and commercial building: (1) A response@tibther than a SSSD maintenance activity, (2) iater@ance activity that
disturbs friable ACBM other than a SSSD maintenawtevity, or (3) a response action for a majoefibelease episode. All persons
seeking accreditation as a project designer sbalptete at least a minimum 3-day training courseutlned below. The project
designer course shall include lectures, demonstraitia field trip, course review and a written exeation.

EPA recommends the use of audiovisual materiat®maplement lectures, where appropriate.
The abatement project designer training course atlafjuately address the following topics:

(a) Background information on asbestddentification of asbestos; examples and disomssf the uses and locations of asbestos in
buildings; physical appearance of asbestos.

(b) Potential health effects related to asbestos exgodlature of asbestos-related diseases; routegpokere; dose-response
relationships and the lack of a safe exposure jéhelsynergistic effect between cigarette smoking asbestos exposure; the latency
period of asbestos-related diseases; a discusktbe celationship between asbestos exposure dras@sis, lung cancer,
mesothelioma, and cancers of other organs.

(c) Overview of abatement construction projeétbatement as a portion of a renovation proje&H®2 requirements for notification
of other contractors on a multi-employer site (72RC1926.58).

(d) Safety system design specificatidbssign, construction, and maintenance of contamrbarriers and decontamination enclosure
systems; positioning of warning signs; electriaad aentilation system lock- out; proper workingheiues for minimizing fiber
release; entry and exit procedures for the work;arse of wet methods; proper techniques for irgéteaning; use of negative-
pressure exhaust ventilation equipment; use of HEZ&AIums; proper clean-up and disposal of asbestok; practices as they apply
to encapsulation, enclosure, and repair; use aeghags and a demonstration of glove bag use.

(e) Field trip. A visit to an abatement site or other suitablgding site, including on-site discussions of alna¢at design and
building walk-through inspection. Include discussaf rationale for the concept of functional spagdesng the walk-through.

() Employee personal protective equipmeétiasses and characteristics of respirator typegations of respirators; proper selection,
inspection; donning, use, maintenance, and stgregmedures for respirators; methods for field teptf the facepiece-to-face seal
(positive and negative-pressure fit checks); qagié and quantitative fit testing procedures; afitity between field and laboratory



protection factors that alter respiratory fit (efgcial hair); the components of a proper respigaprotection program; selection and
use of personal protective clothing; use, storagd,handling of non-disposable clothing.

(g) Additional safety hazard$iazards encountered during abatement activitidshaw to deal with them, including electrical
hazards, heat stress, air contaminants other #izstos, fire, and explosion hazards.

(h) Fiber aerodynamics and conttoAerodynamic characteristics of asbestos fibenpoirtance of proper containment barriers;
settling time for asbestos fibers; wet methodsbatement; aggressive air monitoring following ab@at; aggressive air movement
and negative-pressure exhaust ventilation as a-tipanethod.

(i) Designing abatement solutiarBiscussions of removal, enclosure, and encapsolatethods; asbestos waste disposal.

() Final clearance proces®iscussion of the need for a written samplingpretle for aggressive final air clearance; requésts of
a complete visual inspection; and the relationsiifne visual inspection to final air clearance.

EPA recommends the use of TEM for analysis of faiaktlearance samples. These samples should beeddy laboratories
accredited under the NIST NVLAP.

(k) Budgeting/cost estimatin@®evelopment of cost estimates; present costbatkeament versus future operation and maintenance
costs; setting priorities for abatement jobs tauoedcosts.

() Writing abatement specificationBreparation of and need for a written projectgiesneans and methods specifications versus
performance specifications; design of abatemeataupied buildings; modification of guide specifioas for a particular building;
worker and building occupant health/medical consitiens; replacement of ACM with non-asbestos suliss.

(m) Preparing abatement drawingSignificance and need for drawings, use of ali-tawings as base drawings; use of inspection
photographs and on-site reports; methods of pregatbatement drawings; diagramming containmentdsarrelationship of
drawings to design specifications; particular peolis related to abatement drawings.

(n) Contract preparation and administration

(o) Legal/liabilities/defensednsurance considerations; bonding; hold-harmitmsses; use of abatement contractors liability
insurance; claims made versus occurrence policies.

(p) ReplacemenReplacement of asbestos with asbestos-free ubsti

(q) Role of other consultant®evelopment of technical specification sectiopsrialustrial hygienists or engineers; the multi-
disciplinary team approach to abatement design.

(r) Occupied buildingsSpecial design procedures required in occupidédibgs; education of occupants; extra monitoring
recommendations; staging of work to minimize oceuxposure; scheduling of renovation to minimizpasure.

(s) Relevant Federal, State, and local regulatory regmients, procedures and standards, including, btitimited to:
(i) Requirements of TSCA Title Il.

(i) National Emission Standards for Hazardous Pdallutants, (40 CFR part 61) subparts A (GeneraViBions) and M (National
Emission Standard for Asbestos).

(iil) OSHA Respirator Standard found at 29 CFR 1234.

(iv) EPA Worker Protection Rule found at 40 CFRt¥&3, subpart G.
(v) OSHA Asbestos Construction Standard found aCE® 1926.58.
(vi) OSHA Hazard Communication Standard found aCER 1926.59.

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



6. PROJECT MONITOR

EPA recommends that States adopt training and ditatien requirements for persons seeking to perfaork as project monitors.
Project monitors observe abatement activities pewal by contractors and generally serve as a Ingjlowners representative to
ensure that abatement work is completed accordisgécification and in compliance with all relevatatutes and regulations. They
may also perform the vital role of air monitorirgy purposes of determining final clearance. EPAmmends that a State seeking to
accredit individuals as project monitors considdwing a minimum 5-day training course covering tibpics outlined below. The
course outlined below consists of lectures and destnations, at least 6 hours of hands-on trairéngrse review, and a written
examination. The hands-on training component mighsatisfied by having the student simulate pgiion in or performance of
any of the relevant job functions or activities fyrincorporation of the workshop component desatilm item "n" below of this

unit).

EPA recommends that the project monitor trainingree adequately address the following topics:

(a) Roles and responsibilities of the project moni@efinition and responsibilities of the project mitor, including
regulatory/specification compliance monitoring, mionitoring, conducting visual inspections, anafidearance monitoring.

(b) Characteristics of asbestos and asbestos-contaimatgrials Typical uses of asbestos; physical appearanashafstos; review
of asbestos abatement and control techniques;rjediga of the health effects of asbestos exposuekiding routes of exposure,
dose-response relationships, and latency periodssfestos-related diseases.

(c) Federal asbestos regulation®verview of pertinent EPA regulations, includiddESHAP, 40 CFR part 61, subparts A and M;
AHERA, 40 CFR part 763, subpart E; and the EPA \WWoFrotection Rule, 40 CFR part 763, subpart G rdew of pertinent
OSHA regulations, including: Construction IndusBtandard for Asbestos, 29 CFR 1926.58; Respiratordard, 29 CFR 1910.134;
and the Hazard Communication Standard, 29 CFR $928pplicable State and local asbestos regulati@ugilatory
interrelationships.

(d) Understanding building construction and building®ms Building construction basics, building physic&mplayout;
understanding building systems (HVAC, electric&t, e layout and organization, where asbestokéhlito be found on building
systems; renovations and the effect of asbestdembat on building systems.

(e) Asbestos abatement contracts, specifications, aagidgs Basic provisions of the contract; relationshipsa®en principle
parties, establishing chain of command; types et#jgations, including means and methods, perfoceaand proprietary and
nonproprietary; reading and interpreting records almatement drawings; discussion of change ordersmon enforcement
responsibilities and authority of project monitor.

() Response actions and abatement practiPes-work inspections; pre-work considerationscf@aning of the work area, removal
of furniture, fixtures, and equipment; shutdown/iifiedtion of building systems; construction and meanance of containment
barriers, proper demarcation of work areas; wodaantry/exit, hygiene practices; determining fifreciveness of air filtration
equipment; techniques for minimizing fiber releaset methods, continuous cleaning; abatement metotieger than removal;
abatement area clean-up procedures; waste trarmspbdisposal procedures; contingency planningifieergency response.

(g) Asbestos abatement equipméntpical equipment found on an abatement propgscfiltration devices, vacuum systems, negative
pressure differential monitoring; HEPA filtratiomits, theory of filtration, design/constructionldEPA filtration units, qualitative

and quantitative performance of HEPA filtrationtsniizing the ventilation requirements, locatiéid&PA filtration units,

qualitative and quantitative tests of containmentibr integrity; best available technology.

(h) Personal protective equipmemmroper selection of respiratory protection; aasand characteristics of respirator types, linoitest
of respirators; proper use of other safety equignmotective clothing selection, use, and promerdiing, hard/bump hats, safety
shoes; breathing air systems, high pressure vpteasure, testing for Grade D air, determining prdyackup air volumes.

(i) Air monitoring strategiesSampling equipment, sampling pumps (low v. highume), flow regulating devices (critical and
limiting orifices), use of fibrous aerosol monitas abatement projects; sampling media, typedtefdi types of cassettes, filter
orientation, storage and shipment of filters; aaliton techniques, primary calibration standardspadary calibration standards,
temperature/pressure effects, frequency of caldwatecordkeeping and field work documentatiogw@ations; air sample analysis,
techniques available and limitations of AHERA ogithuse, transmission electron microscopy (backwido sample preparation and
analysis, air sample conditions which prohibit geil, EPAS recommended technique for analysisnail fair clearance samples),
phase contrast microscopy (background to sampleapation, and AHERAS limits on the use of phasetrast microscopy), what
each technique measures; analytical methodologléERA TEM protocol, NIOSH 7400, OSHA reference nmth(non clearance),
EPA recommendation for clearance (TEM); samplingtsgies for clearance monitoring, types of air @as (personal breathing



zone v. fixed-station area) sampling location abgctives (pre-abatement, during abatement, aradahee monitoring), number of
samples to be collected, minimum and maximum ditmes, clearance monitoring (post-visual-inspegtiommber of samples
required, selection of sampling locations, peribdampling, aggressive sampling, interpretationsamipling results, calculations),
quality assurance; special sampling problems, cspates, acceptable samples for laboratory anadgsigpling in occupied
buildings (barrier monitoring).

(i) Safety and health issues other than asbe§tosfined-space entry, electrical hazards, firg explosion concerns, ladders and
scaffolding, heat stress, air contaminants othean isbestos, fall hazards, hazardous materialbaieraent projects.

(k) Conducting visual inspectionkspections during abatement, visual inspectigisg the ASTM E1368 document; conducting
inspections for completeness of removal; discussfdhow clean is clean?"

() Legal responsibilities and liabilities of projecomitors Specification enforcement capabilities; regulatenforcement; licensing;
powers delegated to project monitors through cebhttacuments.

(m) Recordkeeping and report writin@eveloping project logs/daily logs (what shoutdibcluded, who sees them); final report
preparation; recordkeeping under Federal regulgtion

(n) Workshops (6 hours spread over 3 dagX)ntracts, specifications, and drawings: Thisksbop could consist of each participant
being issued a set of contracts, specifications,drawings and then being asked to answer questimthgnake recommendations to a
project architect, engineer or to the building ombased on given conditions and these documents.

Air monitoring strategies/asbestos abatement eqeiipnT his workshop could consist of simulated aletet sites for which

sampling strategies would have to be developed @ceupied buildings, industrial situations). Timgh demonstrations and
exhibition, the project monitor may also be ablgain a better understanding of the function oforas pieces of equipment used on
abatement projects (air filtration units, watetréition units, negative pressure monitoring devisampling pump calibration devices,
etc.).

Conducting visual inspections: This workshop caddsist, ideally, of an interactive video in whiglparticipant is "taken through" a
work area and asked to make notes of what is geseries of questions will be asked which are desiigto stimulate a persons
recall of the area. This workshop could consist e€ries of two or three videos with different sibaditions and different degrees of
cleanliness.

C. Examinations

1. Each State shall administer a closed book exatinimor designate other entities such as Statesapg providers of training
courses to administer the closed-book examinatiggetsons seeking accreditation who have compéataditial training course.
Demonstration testing may also be included asqdahte examination. A person seeking initial acegibn in a specific discipline
must pass the examination for that discipline theorto receive accreditation. For example, a pessehking accreditation as an
abatement project designer must pass the Statehiration for abatement project designer.

States may develop their own examinations, haveigecs of training courses develop examinationgsar standardized
examinations developed for purposes of accreditatimer TSCA Title Il. In addition, States may slgppent standardized
examinations with questions about State regulatiStetes may obtain commercially developed starnzizaicexaminations, develop
standardized examinations independently, or dm sodperation with other States, or with commeraraton-profit providers on a
regional or national basis. EPA recommends theofiseandardized, scientifically-validated testingtruments, which may be
beneficial in terms of both promoting competencg anfostering accreditation reciprocity betweeat&s.

Each examination shall adequately cover the tapiaded in the training course for that disciplii®ch person who completes a
training course, passes the required examinatiwhfufills whatever other requirements the Statpdses must receive an
accreditation certificate in a specific disciplighether a State directly issues accreditationftes, or authorizes training
providers to issue accreditation certificates, egatificate issued to an accredited person mugiago the following minimum
information:

a. A unique certificate number

b. Name of accredited person



c. Discipline of the training course completed.

d. Dates of the training course.

e. Date of the examination.

f. An expiration date of 1 year after the date updiich the person successfully completed the coamgeexamination.
g. The name, address, and telephone number afaiinént provider that issued the certificate.

h. A statement that the person receiving the éeaté has completed the requisite training for stsiseaccreditation under TSCA
Title II.

States or training providers who reaccredit perémsed upon completion of required refresher mmgimust also provide
accreditation certificates with all of the abovéoimation, except the examination date may be enhitfta State does not require a
refresher examination for reaccreditation.

Where a State licenses accredited persons buutfagrized training providers to issue accreditatiertificates, the State may issue
licenses in the form of photo-identification cardé¢here this applies, EPA recommends that the 8tatieses should include all of the
same information required for the accreditatiortifieates. A State may also choose to issue phagatification cards in addition to
the required accreditation certificates.

Accredited persons must have their initial and enireccreditation certificates at the location whibey are conducting work.
2. The following are the requirements for examimaiin each discipline:
a. Worker:

i. 50 multiple-choice questions

ii. Passing score: 70 percent correct

b. Contractor/Supervisor:

i. 100 multiple-choice questions

ii. Passing score: 70 percent correct

c. Inspector:

i. 50 Multiple-choice questions

ii. Passing score: 70 percent correct

d. Management Planner:

i. 50 Multiple-choice questions

ii. Passing score: 70 percent correct

e. Project Designer:

i. 100 multiple-choice questions

ii. Passing score: 70 percent correct

D. Continuing Education



For all disciplines, a State’s accreditation progighall include annual refresher training as airequent for reaccreditation as
indicated below:

1. Workers: One full day of refresher training.

2. Contractor/Supervisors: One full day of refredha&ining.

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

4. Management Planners: One half-day of inspeefoesher training and one half-day of refresheaniing for management planners.
5. Project Designers: One full day of refresheintrag.

The refresher courses shall be specific to eadiptiise. Refresher courses shall be conducted@arate and distinct courses and not
combined with any other training during the peraddhe refresher course. For each discipline, éfiesher course shall review and
discuss changes in Federal, State, and local riagndadevelopments in state-of-the-art procedwed,a review of key aspects of the
initial training course as determined by the Stafeer completing the annual refresher course,gresshall have their accreditation
extended for an additional year from the date efréfresher course. A State may consider requprgons to pass reaccreditation
examinations at specific intervals (for examplesrg\3 years).

EPA recommends that States formally establish m@&th grace period to enable formerly accreditadqes with expired
certificates to complete refresher training andettdeir accreditation status reinstated withouiri@ato re-take the initial training
course.

E. Qualifications
In addition to requiring training and an examinafia State may require candidates for accreditationeet other qualification and/or
experience standards that the State considers @jgiefor some or all disciplines. States may cledtm consider requiring
qualifications similar to the examples outlineddvefor inspectors, management planners and prdgsigners. States may modify
these examples as appropriate. In addition, Staégswant to include some requirements based orriexpe in performing a task

directly as a part of a job or in an apprenticesblp. They may also wish to consider additionakda for the approval of training
course instructors beyond those prescribed by EPA.

1. Inspectors: Qualifications - possess a highalctiploma. States may want to require an AssosiBegree in specific fields (e.qg.,
environmental or physical sciences).

2. Management Planners: Qualifications - Registaretlitect, engineer, or certified industrial hygg or related scientific field.
3. Project Designers: Qualifications - registerethitect, engineer, or certified industrial hygini
4. Asbestos Training Course Instructor: Qualificas - academic credentials and/or field experiéme@sbestos abatement.

EPA recommends that States prescribe minimum deatibn standards for training instructors emplopgdraining providers.

F. Recordkeeping Requirements for Training Provides

All approved providers of accredited asbestos itngisourses must comply with the following minimuetordkeeping requirements.

1. Training course materials. A training providasgtretain copies of all instructional materialediin the delivery of the classroom
training such as student manuals, instructor nate®and handouts.

2. Instructor qualifications. A training providelust retain copies of all instructors' resumes, rdocuments approving each
instructor issued by either EPA or a State. Instmscmust be approved by either EPA or a Staterbdééaching courses for



accreditation purposes. A training provider mustipn@PA or the State, as appropriate, in advankhenever it changes course
instructors. Records must accurately identify tistructors that taught each particular coursedahealate that a course is offered.

3. Examinations. A training provider must docuniiatt each person who receives an accreditatioificaté for an initial training
course has achieved a passing score on the examinbhese records must clearly indicate the datmwvhich the exam was
administered, the training course and disciplirrenfbich the exam was given, the name of the perndunproctored the exam, a copy
of the exam, and the name and test score of eashrptaking the exam. The topic and dates of #iaitrg course must correspond to
those listed on that persons accreditation cegtf. States may choose to apply these same neguite to examinations for refresher
training courses.

4. Accreditation certificates. The training provisler States, whichever issues the accreditatidificate, shall maintain records that
document the names of all persons who have beemled/aertificates, their certificate numbers, tieeiglines for which
accreditation was conferred, training and expiratiates, and the training location. The trainingvjater or State shall maintain the
records in a manner that allows verification bepélone of the required information.

5. Verification of certificate information. EPA remmends that training providers of refresher trajréourses confirm that their
students possess valid accreditation before gigntinrse admission. EPA further recommends thatitigaproviders offering the
initial management planner training course vetiigttstudents have met the prerequisite of posgggalil inspector accreditation at
the time of course admission.

6. Records retention and access. (a) The traimogger shall maintain all required records for mimum of 3 years. The training
provider, however, may find it advantageous toinettaese records for a longer period of time.

(b) The training provider must allow reasonableessdo all of the records required by the MAP, anany other records which may
be required by States for the approval of asbasdosng providers or the accreditation of asbestaiging courses, to both EPA and
to State Agencies, on request. EPA encouragesrggimoviders to make this information equally asikble to the general public.

(c) If a training provider ceases to conduct tragnithe training provider shall notify the apprayigovernment body (EPA or the
State) and give it the opportunity to take possessf that providers asbestos training records.

G. Deaccreditation

1. States must establish criteria and proceduredefaccrediting persons accredited as workersractor/supervisors, inspectors,
management planners, and project designers. Staigsfollow their own administrative procedurepursuing deaccreditation
actions. At a minimum, the criteria shall include:

(a) Performing work requiring accreditation at b fate without being in physical possession ofahénd current accreditation
certificates;

(b) Permitting the duplication or use of ones caatreditation certificate by another;
(c) Performing work for which accreditation has hetn received; or

(d) Obtaining accreditation from a training providieat does not have approval to offer trainingtfa particular discipline from
either EPA or from a State that has a contractorealitation plan at least as stringent as the ER®M

EPA may directly pursue deaccreditation actiondeuit reliance on State deaccreditation or enforeg¢@athority or actions. In
addition to the above-listed situations, the Adstiritor may suspend or revoke the accreditatigrecfons who have been subject to
a final order imposing a civil penalty or convicteader section 16 of TSCA, 15 U.S.C. 2615 or 26di7yiolations of 40 CFR part
763, or section 113 of the Clean Air Act, 42 U.S/@13, for violations of 40 CFR part 61, subpart M.

2. Any person who performs asbestos work requiaiteyeditation under section 206(a) of TSCA, 15 0.2646(a), without such
accreditation is in violation of TSCA. The follovgrpersons are not accredited for purposes of se266(a) of TSCA:

(a) Any person who obtains accreditation througludiulent representation of training or examinatioouments;

(b) Any person who obtains training documentattmotigh fraudulent means;



(c) Any person who gains admission to and completfessher training through fraudulent represeotatif initial or previous
refresher training documentation; or

(d) Any person who obtains accreditation througludtulent representation of accreditation requirésnsmch as education, training,
professional registration, or experience.

H. Reciprocity

EPA recommends that each State establish recipao@aigements with other States that have establiabcreditation programs that
meet or exceed the requirements of the MAP. Sugingements might address cooperation in licensatgrohinations, the review
and approval of training programs and/or instrusstoandidate testing and exam administration, @ulrim development, policy
formulation, compliance monitoring, and the exclanginformation and data. The benefits to be detifrom these arrangements
include a potential cost-savings from the reductibduplicative activity and the attainment of armprofessional accredited
workforce as States are able to refine and imptiogeffectiveness of their programs based upoestperience and methods of other
States.

Il. EPA Approval Process for State Accreditation Pograms

A. States may seek approval for a single disciphinell disciplines as specified in the MAP. Foample, a State that currently only
requires worker accreditation may receive EPA aygirtor that discipline alone. EPA encourages St#tat currently do not have
accreditation requirements for all disciplines rieggh under section 206(b)(2) of TSCA, 15 U.S.C.&®¥(2), to seek EPA approval
for those disciplines the State does accredit. tAgeS establish accreditation requirements forehgining disciplines, the requested
information outlined below should be submitted f&4Eas soon as possible. Any State that had anditatien program approved by
EPA under an earlier version of the MAP may follthe same procedures to obtain EPA approval of #degireditation program
under this MAP.

B. Partial approval of a State Program for the editation of one or more disciplines does not nteahthe State is in full
compliance with TSCA where the deadline for thatt&to have adopted a State Plan no less stritigggmthe MAP has already
passed. State Programs which are at least asesiting the MAP for one or more of the accreditadigiines may, however, accredit
persons in those disciplines only.

C. States seeking EPA approval or reapproval afegitation programs shall submit the following infation to the Regional
Asbestos Coordinator at their EPA Regional office:

1. A copy of the legislation establishing or upgngcthe State's accreditation program (if appliegbl
2. A copy of the States accreditation regulationsevised regulations.

3. A letter to the Regional Asbestos Coordinatat tearly indicates how the State meets the progemuirements of this MAP.
Addresses for each of the Regional Asbestos Coatalis are shown below:

EPA, Region I, (ATC-111) Asbestos Coordinator, Jréderal Bldg., Boston, MA 02203-2211, (617) 565483
EPA, Region Il, (MS-500), Asbestos Coordinator, 28%oodbridge Ave., Edison, NJ 08837-3679, (908)-8871.
EPA, Region lll, (3AT-33), Asbestos Coordinator18dhestnut Bldg., Philadelphia, PA 19107, (215)-3280.

EPA, Region IV, Asbestos Coordinator, 345 Courtl&hd N.E., Atlanta, GA 30365, (404) 347-5014.

EPA, Region V, (SP-14J), Asbestos Coordinator, 7d&¢kson Blvd., Chicago, IL 60604-3590, (312) 886-3.

EPA, Region VI, (6T-PT), Asbestos Coordinator, 14Rtfss Ave. Dallas, TX 75202-2744, (214) 655-7244.

EPA, Region VII, (ARTX/ASBS), Asbestos Coordinatd26 Minnesota Ave., Kansas City, KS 66101, (91=)-3020.

EPA, Region VIII, (BAT-TS), Asbhestos CoordinatorD&nver Place, Suite 500 999 - 18th St., Denver80202-2405, (303) 293-
1442.



EPA, Region IX, (A-4-4), Asbestos Coordinator, 7&wihorne St., San Francisco, CA 94105, (415) 742B11
EPA, Region X, (AT-083), Asbestos Coordinator, 18)&th Ave., Seattle, WA 98101, (206) 553-4762.

EPA maintains a listing of all those States thatehapplied for and received EPA approval for hadngreditation requirements that
are at least as stringent as the MAP for one oerdaciplines. Any training courses approved by&A-approved State Program are
considered to be EPA-approved for purposes of ditaten.

[ll. Approval of Training Courses

Individuals or groups wishing to sponsor trainimgicses for disciplines required to be accreditedkusection 206(b)(1)(A) of
TSCA, 15 U.S.C. 2646(b)(1)(A), may apply for appabfrom States that have accreditation programirements that are at least as
stringent as this MAP. For a course to receive aygdr it must meet the requirements for the coasseutlined in this MAP, and any
other requirements imposed by the State from whjpgiroval is being sought. Courses that have begroegpd by a State with an
accreditation program at least as stringent asMiB are approved under section 206(a) of TSCAJ1S.C. 2646(a), for that
particular State, and also for any other Statedbat not have an accreditation program as striragetiis MAP.

A. Initial Training Course Approval

A training provider must submit the following minimm information to a State as part of its applicafar the approval of each
training course:

1. The course providers name, address, and tefephomber.

2. Alist of any other States that currently apprdive training course.

3. The course curriculum.

4. A letter from the provider of the training coeithat clearly indicates how the course meets tA& Mequirements for:
a. Length of training in days.

b. Amount and type of hands-on training.

c. Examination (length, format, and passing score).

d. Topics covered in the course.

5. A copy of all course materials (student manuaiructor notebooks, handouts, etc.).

6. A detailed statement about the developmenteéiamination used in the course.

7. Names and qualifications of all course instreetinstructors must have academic and/or fieldeggpce in asbestos abatement.

8. A description of and an example of the numbeextificates issued to students who attend theseoand pass the examination.

B. Refresher Training Course Approval

The following minimum information is required fopproval of refresher training courses by States:
1. The length of training in half-days or days.
2. The topics covered in the course.

3. A copy of all course materials (student manuaktructor notebooks, handouts, etc.).



4. The names and qualifications of all course utgors. Instructors must have academic and/or &gfgerience in asbestos
abatement.

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

C. Withdrawal of Training Course Approval

States must establish criteria and proceduresugpending or withdrawing approval from accreditadihing programs. States should
follow their own administrative procedures in punguactions for suspension or withdrawal of appt@fdraining programs. At a
minimum, the criteria shall include:

(1) Misrepresentation of the extent of a trainiogrses approval by a State or EPA;

(2) Failure to submit required information or nigi#tions in a timely manner;

(3) Failure to maintain requisite records;

(4) Falsification of accreditation records, instarcqualifications, or other accreditation inforioat or

(5) Failure to adhere to the training standardsragdirements of the EPA MAP or State Accreditafsogram, as appropriate.

In addition to the criteria listed above, EPA mégoasuspend or withdraw a training courses appradeere an approved training
course instructor, or other person with supervisarghority over the delivery of training has beeurfd in violation of other asbestos
regulations administered by EPA. An administrativéudicial finding of violation, or execution of@nsent agreement and order
under 40 CFR 22.18, constitutes evidence of arfaiio comply with relevant statutes or regulatid@tates may wish to adopt this
criterion modified to include their own asbestaastes or regulations. EPA may also suspend odvéth approval of training
programs where a training provider has submittéskfanformation as a part of the self-certificati@guired under Unit V.B. of the
revised MAP.

Training course providers shall permit represevtatiof EPA or the State which approved their trajrdourses to attend, evaluate,
and monitor any training course without charge. EfPState compliance inspection staff are not meglio give advance notice of
their inspections. EPA may suspend or withdraweSsatEPA approval of a training course based uperctiteria specified in this
Unit I1I.C.

IV. EPA Procedures for Suspension or Revocation dkccreditation or Training Course Approval.

A. If the Administrator decides to suspend or reytthe accreditation of any person or suspend didvatv the approval of a training
course, the Administrator will notify the affectedtity of the following:

1. The grounds upon which the suspension, revatatiowithdrawal is based.

2. The time period during which the suspensiongcation, or withdrawal is effective, whether pereatnor otherwise.
3. The conditions, if any, under which the affectetity may receive accreditation or approval i filiture.

4. Any additional conditions which the Administratonay impose.

5. The opportunity to request a hearing prior taffiAgency action to suspend or revoke accrediiaiiosuspend or withdraw
approval.

B. If a hearing is requested by the accreditedqreos training course provider pursuant to the @déwy paragraph, the Administrator
will:

1. Notify the affected entity of those assertiohtaw and fact upon which the action to suspendoke, or withdraw is based.



2. Provide the affected entity an opportunity teofvritten statements of facts, explanations, cemisy and arguments relevant to
the proposed action.

3. Provide the affected entity such other procddypportunities as the Administrator may deem appate to ensure a fair and
impartial hearing.

4. Appoint an EPA attorney as Presiding Officecemduct the hearing. No person shall serve asdingdDfficer if he or she has had
any prior connection with the specific case.

C. The Presiding Officer appointed pursuant toptreeeding paragraph shall:

1. Conduct a fair, orderly, and impartial hearwghout unnecessary delay.

2. Consider all relevant evidence, explanation,memt, and argument submitted pursuant to the piegg@éragraph.
3. Promptly notify the affected entity of his orliecision and order. Such an order is a final Ageaction.

D. If the Administrator determines that the pulblealth, interest, or welfare warrants immediatéadb suspend the accreditation of
any person or the approval of any training courseigder, the Administrator will:

1. Notify the affected entity of the grounds updniah the emergency suspension is based;
2. Notify the affected entity of the time periodrithg which the emergency suspension is effective.

3. Notify the affected entity of the Administratomtent to suspend or revoke accreditation oreubpr withdraw training course
approval, as appropriate, in accordance with Uhifl above. If such suspension, revocation, or eritival notice has not previously
been issued, it will be issued at the same timethergency suspension notice is issued.

E. Any notice, decision, or order issued by the Adstrator under this section, and any documelsasd tby an accredited person or
approved training course provider in a hearing utitis section, shall be available to the publicept as otherwise provided by
section 14 of TSCA or by 40 CFR part 2. Any suchrhmg at which oral testimony is presented shalbpen to the public, except

that the Presiding Officer may exclude the puldithte extent necessary to allow presentation ofimétion which may be entitled to
confidential treatment under section 14 of TSCAOICFR part 2.

V. Implementation Schedule

The various requirements of this MAP become efiecin accordance with the following schedules:

A. Requirements applicable to State Programs

1. Each State shall adopt an accreditation plarnigtet least as stringent as this MAP within 189<after the commencement of the
first regular session of the legislature of thet&that is convened on or after April 4, 1994.

2. If a State has adopted an accreditation plémaat as stringent as this MAP as of April 4, 1984, State may continue to:
a. Conduct TSCA training pursuant to this MAP.

b. Approve training course providers to conduahtrey and to issue accreditation that satisfiesélugiirements for TSCA
accreditation under this MAP.

c. Issue accreditation that satisfies the requirgsi®r TSCA accreditation under this MAP.

3. A State that had complied with an earlier versibthe MAP, but has not adopted an accreditgilan at least as stringent as this
MAP by April 4, 1994, may:



a. Conduct TSCA training which remains in complamégth the requirements of Unit V.B. of this MAPftér such training has been
self-certified in accordance with Unit V.B. of ti$AP, the State may issue accreditation that $sesishe requirement for TSCA
accreditation under this MAP.

b. Sustain its approval for any training coursevjgters to conduct training and issue TSCA accréditethat the State had approved
before April 4, 1994, and that remain in compliamdth Unit VV.B. of this MAP.

c. Issue accreditation pursuant to an earlier @arsf the MAP that provisionally satisfies the reqment for TSCA accreditation
until October 4, 1994,

Such a State may not approve new TSCA trainingseoproviders to conduct training or to issue TSCéreditation that satisfies the
requirements of this MAP until the State adoptsieereditation plan that is at least as stringerthiagsVIAP.

4. A State that had complied with an earlier versibthe MAP, but fails to adopt a plan as strirtgenthis MAP by the deadline
established in Unit V.A.1., is subject to the follag after that deadline date:

a. The State loses any status it may have held BE®A-approved State for accreditation purposegusection 206 of TSCA, 15
U.S.C. 2646.

b. All training course providers approved by that&tose State approval to conduct training anteisecreditation that satisfies the
requirements for TSCA accreditation under this MAP.

c. The State may not:
i. Conduct training for accreditation purposes ursztion 206 of TSCA, 15 U.S.C. 2646.

ii. Approve training course providers to conduaining or issue accreditation that satisfies tlgiirements for TSCA accreditation;
or

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

EPA will extend EPA-approval to any training coupsevider that loses State approval because the 8t&s not comply with the
deadline, so long as the provider is in complianith Unit V.B. of this MAP, and the provider is apped by a State that had
complied with an earlier version of the MAP aslod tlay before the State loses its EPA approval.

5. A State that does not have an accreditationrproghat satisfies the requirements for TSCA adtatdn under either an earlier
version of the MAP or this MAP, may not:

a. Conduct training for accreditation purposes uséetion 206 of TSCA, 15 U.S.C. 2646;

b. Approve training course providers to condudhirey or issue accreditation that satisfies thairegments for TSCA accreditation;
or

c. Issue accreditation that satisfies the requirgrite TSCA accreditation.

B. Requirements applicable to Training Courses anéroviders

As of October 4, 1994, an approved training providast certify to EPA and to any State that has@ama the provider for TSCA
accreditation, that each of the providers traindogirses complies with the requirements of this MARe written submission must
document in specific detail the changes made th #aming course in order to comply with the regmients of this MAP and clearly
state that the provider is also in compliance wlttother requirements of this MAP, including treanrecordkeeping and certificate
provisions. Each submission must include the falhgystatement signed by an authorized represeatafithe training provider:
"Under civil and criminal penalties of law for theaking or submission of false or fraudulent stateter representations (18 U.S.C.
1001 and 15 U.S.C. 2615), | certify that the tnagndlescribed in this submission complies with pplecable requirements of Title Il
of TSCA, 40 CFR part 763, Appendix C to Subpara&revised, and any other applicable Federal, statecal requirements.” A
consolidated self-certification submission fromte&aining provider that addresses all of its apptbtraining courses is permissible
and encouraged.



The self-certification must be sent via registeral, to EPA Headquarters at the following addrégs. Self-Certification Program,
Field Programs Branch, Chemical Management Divi§i@4), Office of Pollution Prevention and ToxiEswvironmental Protection
Agency, 1200 Pennsylvania Ave., NW., Washington,ZD@60. A duplicate copy of the complete submissiust also be sent to
any States from which approval had been obtained.

The timely receipt of a complete self-certification EPA and all approving States shall have theceff extending approval under
this MAP to the training courses offered by thersiiting provider. If a self-certification is notgeived by the approving government
bodies on or before the due date, the affecteditigiicourse is not approved under this MAP. Suaimimg providers must then
reapply for approval of these training courses pams$ to the procedures outlined in Unit IIl.

C. Requirements applicable to Accredited Persons.

Persons accredited by a State with an accreditptiogram no less stringent than an earlier versfdhe MAP or by an EPA-
approved training provider as of April 3, 1994, aceredited in accordance with the requirementhisfMAP, and are not required
to retake initial training. They must continue tomply with the requirements for annual refreshaining in Unit I.D. of the revised
MAP.

D. Requirements applicable to Non-Accredited Persan

In order to perform work requiring accreditatiorden TSCA Title 1, persons who are not accreditg@lState with an accreditation
program no less stringent than an earlier versfadheoMAP or by an EPA-approved training providerad April 3, 1994, must
comply with the upgraded training requirementshig MAP by no later than October 4, 1994. Non-aditeel persons may obtain
initial accreditation on a provisional basis byessfully completing any of the training programpraved under an earlier version
of the MAP, and thereby perform work during thetfi8 months after this MAP takes effect. HowevgrQOatober 4, 1994, these
persons must have successfully completed an updjteaiaing program that fully complies with the udgments of this MAP in
order to continue to perform work requiring acctatibn under section 206 of TSCA, 15 U.S.C. 2646.

[59 FR 5251, Feb. 3, 1994, as amended at 60 FR3T@Re 19, 1995]

Appendix D to Subpart E of Part 763 -- Transport aml Disposal of Asbestos Waste

For the purposes of this appendix, transport ignddfas all activities from receipt of the contained asbestos waste at the
generation site until it has been unloaded at thgodal site. Current EPA regulations state thartetimust be no visible emissions to
the outside air during waste transport. Howevamgeizing the potential hazards and subsequenlitied associated with exposure,
the following additional precautions are recommehde

RecordkeepingBefore accepting wastes, a transporter shouldrdate if the waste is properly wetted and contamest. The
transporter should then require a chain-of-cusfody signed by the generator. A chain-of-custodyrfonay include the name and
address of the generator, the name and addrelss pidkup site, the estimated quantity of asbestste, types of containers used,
and the destination of the waste. The chain-ofexlysform should then be signed over to a dispasabgerator to transfer
responsibility for the asbestos waste. A copy efftdrm signed by the disposal site operator shbaldthaintained by the transporter
as evidence of receipt at the disposal site.

Waste handlingA transporter should ensure that the asbestogwsaptoperly contained in leak-tight containerthveippropriate
labels, and that the outside surfaces of the aositaiare not contaminated with asbestos debrigiadhe the containers. If there is
reason to believe that the condition of the aslsestste may allow significant fiber release, tlms$porter should not accept the
waste. Improper containerization of wastes is &atin of the NESHAPSs regulation and should be riggbto the appropriate EPA
Regional Asbestos NESHAPs contact below:

Region |

Asbestos NESHAPs Contact, Air Management Divisid8EPA, Region |, JFK Federal Building, Boston, M2203, (617) 223-
3266.

Region Il



Asbestos NESHAPs Contact, Air & Waste Managemeuisiain, USEPA, Region I, 26 Federal Plaza, NewRk/dtY 10007, (212)
264-6770.

Region llI

Asbestos NESHAPs Contact, Air Management Divisid8EPA, Region Ill, 841 Chestnut Street, PhiladelpRA 19107, (215) 597-
9325.

Region IV

Asbestos NESHAPs Contact, Air, Pesticide & Toxicridgement, USEPA, Region IV, 345 Courtland Stre&t, Wtlanta, GA
30365, (404) 347-4298.

Region V

Asbestos NESHAPs Contact, Air Management Divisid8EPA, Region V, 77 West Jackson Boulevard, ChicHg60604, (312)
353-6793.

Region VI

Asbestos NESHAPs Contact, Air & Waste Managementsizin, USEPA, Region VI, 1445 Ross Avenue, Dallgs,75202, (214)
655-7229.

Region VI

Asbestos NESHAPs Contact, Air & Waste Managemeuisiain, USEPA, Region VII, 726 Minnesota Avenuenkas City, KS
66101, (913) 236-2896.

Region VIII

Asbestos NESHAPs Contact, Air & Waste Managemeuitsiain, USEPA, Region VIII, 999 18th Street, S0, Denver, CO
80202, (303) 293-1814.

Region IX

Asbestos NESHAPs Contact, Air Management DivisidBEPA, Region IX, 215 Fremont Street, San Fran¢i€#094105, (415)
974-7633.

Region X

Asbestos NESHAPs Contact, Air & Toxics Managemeintdibn, USEPA, Region X, 1200 Sixth Avenue, SeattWA 98101, (206)
442-2724.

Once the transporter is satisfied with the conditbthe asbestos waste and agrees to handle itotiitainers should be loaded into
the transport vehicle in a careful manner to prebesaking of the containers. Similarly, at thepdisal site, the asbestos waste
containers should be transferred carefully to a¥ibier release.

Waste transportAlthough there are no regulatory specificatiorgarding the transport vehicle, it is recommended tehicles used
for transport of containerized asbestos waste hawnclosed carrying compartment or utilize a camesvering sufficient to contain
the transported waste, prevent damage to contaiedsprevent fiber release. Transport of largentjiies of asbestos waste is
commonly conducted in a 20-cubic-yard "roll off"¥paevhich should also be covered. Vehicles thatagsepactors to reduce waste
volume should not be used because these will chessaste containers to rupture. Vacuum trucks tsé@nsport waste slurry
must be inspected to ensure that water is notgakom the truck.

Disposal involves the isolation of asbestos wastterial in order to prevent fiber release to aiwater. Landfilling is recommended
as an environmentally sound isolation method bexasbestos fibers are virtually immobile in soith€r disposal techniques such as
incineration or chemical treatment are not feasille to the unique properties of asbestos. EPA&s$tablished asbestos disposal
requirements for active and inactive disposal siteter NESHAPs (40 CFR Part 61, subpart M) andipggeneral requirements



for solid waste disposal under RCRA (40 CFR Pam)2Bdvance EPA notification of the intended disgaste is required by
NESHAPs.

Selecting a disposal facilityAn acceptable disposal facility for ashestos wastast adhere to EPAS requirements of no visible
emissions to the air during disposal, or minimizémgissions by covering the waste within 24 houtg minimum required cover is 6
inches of nonasbestos material, normally soil, dust-suppressing chemical. In addition to thesieFa requirements, many state or
local government agencies require more stringemdlivag procedures. These agencies usually suply af "approved" or licensed
asbestos disposal sites upon request. Solid wasteotagencies are listed in local telephone dingées under state, county, or city
headings. A list of state solid waste agencies beagbtained by calling the RCRA hotline: 1-800-83%6 (382-3000 in
Washington, DC). Some landfill owners or operafiese special requirements on asbestos waste asyglacing all bagged waste
into 55-gallon metal drums. Therefore, asbesto®vaicontractors should contact the intended l#iredfore arriving with the

waste.

Receiving asbestos wasgelandfill approved for receipt of asbestos wasteuld require notification by the waste haulet tha
load contains asbestos. The landfill operator shmdpect the loads to verify that asbestos wagpedperly contained in leak-tight
containers and labeled appropriately. The appropBE®A Regional Asbestos NESHAPs Contact shoultbtiéed if the landfill
operator believes that the asbestos waste isamdition that may cause significant fiber releasgnty disposal. In situations when
the wastes are not properly containerized, thefilhngerator should thoroughly soak the asbestitls & water spray prior to
unloading, rinse out the truck, and immediatelyarafe wastes with nonasbestos material prior topeeting the waste in the
landfill.

Waste deposition and coverirl@ecognizing the health dangers associated withsasd exposure, the following procedures are
recommended to augment current federal requirements

» Designate a separate area for asbestos waptesdl. Provide a record for future landowners #ishestos waste has been buried
there and that it would be hazardous to attempkt@avate that area. (Future regulations may reqguaperty deeds to identify the
location of any asbestos wastes and warn againavetion.)

» Prepare a separate trench to receive ashgatiss. The size of the trench will depend uporgttantity and frequency of asbestos
waste delivered to the disposal site. The trencténpnique allows application of soil cover withaiigturbing the asbestos waste
containers. The trench should be ramped to allenrtmsport vehicle to back into it, and the tresisbuld be as narrow as possible
to reduce the amount of cover required. If possithle trench should be aligned perpendicular tegilieg winds.

« Place the asbestos waste containers intaghelt carefully to avoid breaking them. Be particiyl careful with plastic bags
because when they break under pressure asbestictegaran be emitted.

« Completely cover the containerized waste wittd hours with a minimum of 6 inches of nonastestaterial. Improperly
containerized waste is a violation of the NESHARG BPA should be notified.

However, if improperly containerized waste is reediat the disposal site, it should be covered idiately after unloading. Only
after the wastes, including properly containeriaedtes, are completely covered, can the wastesrhpacted or other heavy
equipment run over it. During compacting, avoid @ipg wastes to the air or tracking asbestos nadt@niay from the trench.

« For final closure of an area containing ashestaste, cover with at least an additional 30esabf compacted nonasbestos
material to provide a 36-inch final cover. To cahi&rosion of the final cover, it should be propagtaded and vegetated. In areas of
the United States where excessive soil erosionanayr or the frost line exceeds 3 feet, additidimall cover is recommended. In
desert areas where vegetation would be difficuth&intain, 3-6 inches of well graded crushed reclecommended for placement on
top of the final cover.

Controlling public accesdJnder the current NESHAPSs regulation, EPA doegeqgtire that a landfill used for asbestos dispasal
warning signs or fencing if it meets the requiretrtercover asbestos wastes. However, under RCRA,rEguires that access be
controlled to prevent exposure of the public toeptial health and safety hazards at the disposalEherefore, for liability protection
of operators of landfills that handle asbestos;ifemand warning signs are recommended to contriblipaccess when natural
barriers do not exist. Access to a landfill shdoddlimited to one or two entrances with gates thatbe locked when left unattended.
Fencing should be installed around the perimetéhetlisposal site in a manner adequate to detessady the general public.
Chain-link fencing, 6-ft high and topped with albad wire guard, should be used. More specific femogquirements may be
specified by local regulations. Warning signs stde displayed at all entrances and at intervaB36ffeet or less along the property
line of the landfill or perimeter of the sectionbave asbestos waste is deposited. The sign sheadidas follows:

ASBESTOS WASTE DISPOSAL SITE



BREATHING ASBESTOS DUST MAY CAUSE LUNG DISEASE ANDANCER

Recordkeeping-or protection from liability, and considering gdse future requirements for notification on dispbsite deeds, a
landfill owner should maintain documentation of #pecific location and quantity of the buried asbesvastes. In addition, the
estimated depth of the waste below the surfacel@tmurecorded whenever a landfill section is abbges mentioned previously,
such information should be recorded in the landideeother record along with a notice warning agia@xcavation of the area.

[52 FR 41897, Oct. 30, 1987, as amended at 62 BR,18n. 14, 1997]

Appendix E to Subpart E of Part 763 -- Interim Method of the Determination of Asbestos in Bulk Insulabn Samples

SECTION 1, POLARIZED LIGHT MICROSCOPY

1.1  Principle and Applicability

Bulk samples of building materials taken for asbetentification are first examined for homogepeitd preliminary fiber
identification at low magnification. Positive idéitation of suspect fibers is made by analysisutisamples with the polarized light
microscope.

The principles of optical mineralogy are well edigtied.! 2 A light microscope equipped with two polarizintidis is used to

observe specific optical characteristics of a samphe use of plane polarized light allows the aeteation of refractive indices
along specific crystallographic axes. Morphologd anlor are also observed. A retardation platdasaal in the polarized light path
for determination of the sign of elongation usimthoscopic illumination. Orientation of the twotéits such that their vibration planes
are perpendicular (crossed polars) allows obsemvaif the birefringence and extinction charactessbf anisotropic particles.

Quantitative analysis involves the use of pointrtong. Point counting is a standard technique inqugaphy for determining the
relative areas occupied by separate minerals inséitions of rock. Background information on tee af point counting and the
interpretation of point count datas available.

This method is applicable to all bulk samples @ftfle insulation materials submitted for identifioa and quantitation of asbestos
components.

1.2 Range

The point counting method may be used for analyisgamples containing from 0 to 100 percent aslsestioe upper detection limit
is 100 percent. The lower detection limit is ldsat 1 percent.

1.3 Interferences
Fibrous organic and inorganic constituents of lsalikiples may interfere with the identification amdutitation of the asbestos
mineral content. Spray-on binder materials may €ibats and affect color or obscure optical chaastics to the extent of masking
fiber identity. Fine particles of other materialayralso adhere to fibers to an extent sufficiertanse confusion in identification.

Procedures that may be used for the removal offarences are presented in Section 1.7.2.2.

1.4  Precision and Accuracy
Adequate data for measuring the accuracy and jpraai$ the method for samples with various matri@essnot currently available.
Data obtained for samples containing a single asbdgpe in a simple matrix are available in theAEBportBulk Sample Analysis

for Asbestos Content: Evaluation of the Tentatiethdd. 4

1.5  Apparatus



1.5.1 Sample Analysis

A low-power binocular microscope, preferably stes@pic, is used to examine the bulk insulation $arap received.
« Microscope:binocular, 10-45X (approximate).

« Light Sourceincandescent or fluorescent.

» Forceps, Dissecting Needles, and Probes

» Glassine Paper or Clean Glass Plate

Compound microscope requirements: A polarized ligittoscope complete with polarizer, analyzer, partvave retardation plate,
360° graduated rotating stage, substage conddasgy, and lamp iris.

» Polarized Light Microscopedescribed above.

* Objective Lensest0X, 20X, and 40X or near equivalent.

« Dispersion Staining Objective Lefsptional)

* Ocular Lens:10X minimum.

» Eyepiece Reticlecross hair or 25 point Chalkley Point Array.

« Compensator Plate550 millimicron retardation.

1.5.2 Sample Preparation

Sample preparation apparatus requirements willmitppon the type of insulation sample under comatém. Various physical
and/or chemical means may be employed for an atkegample assessment.

» Ventilated Hoodr negative pressure glove box.
e Microscope Slides

» Coverslips

» Mortar and Pestleagate or porcelain. (optional)
«  Wylie Mill (optional)

« Beakers and Assorted Glasswdoptional)

» Certrifuge(optional)

 Filtration apparatus(optional)

« Low temperature ashdpptional)

1.6 Reagents



1.6.1 Sample Preparation

« Distilled Water (optional)

» Dilute CH3COOH: ACS reagent grade (optional)
» Dilute HCI: ACS reagent grade (optional)

* Sodium metaphosphatidaP03)6 (optional)

1.6.2 Analytical Reagents

Refractive Index Liquidst.490-1.570, 1.590-1.720 in increments of 0.00Q.604.
« Refractive Index Liquids for Dispersion Stainirmgh-dispersion series, 1.550, 1.605, 1.630 (optio

» UICC Asbestos Reference Sample 8etilable from: UICC MRC Pneumoconiosis Unit, Ltlough Hospital, Penarth,
Glamorgan CF6 1XW, UK, and commercial distributors.

« Tremolite-asbestoource to be determined)

« Actinolite-asbestogsource to be determined)

1.7 Procedures

Note: Exposure to airborne asbestos fibers is a healthrd. Bulk samples submitted for analysis arellysiieble and may release fibers during handiargnatrix reduction
steps. All sample and slide preparations shouldabeed out in a ventilated hood or glove box vatmtinuous airflow (negative pressure). Handlingaples without these
precautions may result in exposure of the analydte@ntamination of samples by airborne fibers.

1.7.1  Sampling

Samples for analysis of asbestos content shadkmmtin the manner prescribed in Reference 5 dnchiation on design of sampling
and analysis programs may be found in Referentfaltere are any questions about the representatitie of the sample, another
sample should be requested before proceeding héthnalysis.

1.7.2 Analysis

1.7.2.1 Gross Examination

Bulk samples of building materials taken for theritification and quantitation of asbestos are &xstmined for homogeneity at low
magnification with the aid of a stereomicroscoplee Tore sample may be examined in its containeai@fully removed from the
container onto a glassine transfer paper or clé&ss glate. If possible, note is made of the taplasttom orientation. When discrete
strata are identified, each is treated as a separaterial so that fibers are first identified apntified in that layer only, and then
the results for each layer are combined to yieléstrmate of asbestos content for the whole sample.

1.7.2.2 Sample Preparation



Bulk materials submitted for asbestos analysislireva wide variety of matrix materials. Represeaméasubsamples may not be
readily obtainable by simple means in heterogenemisrials, and various steps may be requireddwiate the difficulties
encountered. In most cases, however, the bestratepais made by using forceps to sample at séptaaes from the bulk material.
Forcep samples are immersed in a refractive indesd on a microscope slide, teased apart, cowsrtida cover glass, and observed
with the polarized light microscope.

Alternatively, attempts may be made to homogerieesample or eliminate interferences before furtharacterization. The
selection of appropriate procedures is dependestt the samples encountered and personal preferEnedollowing are presented
as possible sample preparation steps.

A mortar and pestle can sometimes be used in fieersduction of soft or loosely bound materialsutifothis may cause matting of
some samples. Such samples may be reduced in a YWijlli Apparatus should be clean and extreme eagecised to avoid cross-
contamination of samples. Periodic checks of thtigha sizes should be made during the grindingajien so as to preserve any
fiber bundles present in an identifiable form. Tdesocedures are not recommended for samplesdhtdin amphibole minerals or
vermiculite. Grinding of amphiboles may resultlie tseparation of fiber bundles or the productionle&vage fragments with aspect
ratios greater than 3:1. Grinding of vermiculiteynadso produce fragments with aspect ratios greager 3:1.

Acid treatment may occasionally be required to ilate interferences. Calcium carbonate, gypsumpasdanite (plaster) are
frequently present in sprayed or trowelled insoladi These materials may be removed by treatmémtwairm dilute acetic acid.
Warm dilute hydrochloric acid may also be usedetmave the above materials. If acid treatment isired, wash the sample at least
twice with distilled water, being careful not testthe particulates during decanting steps. Cagttfon or filtration of the

suspension will prevent significant fiber loss. Thwee size of the filter should be 0.45 micronemsl Caution: prolonged acid contact
with the sample may alter the optical charactesstf chrysotile fibers and should be avoided.

Coatings and binding materials adhering to fibefases may also be removed by treatment with sodnetaphosphaté.Add 10

mL of 10g/L sodium metaphosphate solution to a k@4l to 0.5 mL) sample of bulk material in a 15-glass centrifuge tube. For
approximately 15 seconds each, stir the mixtura @artex mixer, place in an ultrasonic bath and tiegake by hand. Repeat the
series. Collect the dispersed solids by centrifogeat 1000 rpm for 5 minutes. Wash the sampleettimes by suspending in 10 mL
distilled water and recentrifuging. After washimgsuspend the pellet in 5 mL distilled water, pladrop of the suspension on a
microscope slide, and dry the slide at 2C0

In samples with a large portion of cellulosic onetorganic fibers, it may be useful to ash pathefsample and view the residue.
Ashing should be performed in a low temperatureashshing may also be performed in a muffle fumattemperatures of 500 °C
or lower. Temperatures of 550 °C or higher will saulehydroxylation of the asbestos minerals, riegulh changes of the refractive
index and other key parameters. If a muffle furnade be used, the furnace thermostat should bekeld and calibrated to ensure
that samples will not be heated at temperaturestgréhan 550 °C.

Ashing and acid treatment of samples should natsdeel as standard procedures. In order to monissgilple changes in fiber
characteristics, the material should be viewed osicopically before and after any sample preparationedure. Use of these
procedures on samples to be used for quantitagiguines a correction for percent weight loss.

1.7.2.3 Fiber Identification

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

Morphology

» Color and pleochroism

» Refractive indices

« Birefringence

« Extinction characteristics

» Sign of elongation



Table 1-1 lists the above properties for commeashlestos fibers. Figure 1-1 presents a flow dragrethe examination procedure.
Natural variations in the conditions under whiclpalgts of asbestiform minerals are formed will ®onally produce exceptions to
the published values and differences from the UstDdards. The sign of elongation is determineddeyof the compensator plate
and crossed polars. Refractive indices may be mi@ted by the Becke line test. Alternatively, disen staining may be used.
Inexperienced operators may find that the disparstaining technique is more easily learned, andishconsult Reference 9 for
guidance. Central stop dispersion staining coloegpaesented in Table 1-2. Available high-dispergidD) liquids should be used.

Table 1-1--Optical

Refrac-
Mineral Morphology, color\a\ ----------
Extinction Sign of
]

elonation
Chrysotile Wavy fibers. Fiber 1.493-1.5
fiber +
(asbestiform bundles have
length. (length
serpentine). splayed ends and
slow)
““kinks". Aspect
ratio typically
>10:1.
Colorless\3\,
nonpleochroic.
Amosite Straight, rigid 1.635-1.6
fiber +
(asbestiform fibers. Aspect
length. (length
grunerite). ratio typically
slow)

>10:1. Colorless to

brown,

nonpleochroic or

weakly so. Opaque

inclusions may be

present.
Crocidolite Straight, rigid 1.654-1.7
fiber -
(asbestiform fibers. Thick

length. (length
Riebeckite). fibers and bundles
fast)

common, blue to
purple-blue in
color. Pleochroic.
Birefringence is
generally masked by
blue color.
Anthophyllite-  Straight fibers and 1.596-1.6
fiber +
asbestos. acicular cleavage
length. (length
fragments.\d\ Some
slow)
composite fibers.
Aspect ratio 10:1.
Colorless to light
brown.

Properties of Asbestoc Fibers

tive indices\b\
------------------- Birefring-

<l|-arrow> ence

60 1.517-1.562\\ .008 |to
(normally

1.556).

96 1.655-1.729\\ .020-.033 |to
(normally

1.696- 1.710.

01 1.668-1.717\3e .014-.016 |to
\ (normally
close to

1.700).

52 1.615-1.676\\ .019-.024 |to



Tremolite- Normally present as 1.599-1.6 68 1.622-1.688\\ .023-.020
Oblique +
actinolite- acicular or
extinction, (length
asbestos. prismatic cleavage 10-
20 deg. slow)
fragments.\d\ for
Single crystals
fragments.
predominate, aspect
Composite
ratio 10:1.
fibers show|
Colorless to pale
extinction.
green.
\a\From reference 5; colors cited are seen by obser vation with plane polarized light.

\b\From references 5 and 8.

\c\Fibers subjected to heating may be brownish.
\d\Fibers defined as having aspect ratio >3:1.
\elto fiber length.

\\|To fiber length.

Table 1-2--Central St

View or Download PDF

op Dispersion Staining Colors\a\



OLQHUDO 5,/LTX LG n

n_
Chrysotile.........ccccvveeviiiinnnnnn, 1.550<S UP>HD</SUP>
Blue.......ocvveeienns Blue-magenta
AMOSIte......evviiiiiiiiiiiiieeeeeeee, 1.680 Blue-magenta to pale blue..
Golden-yellow

1.550<S UP>HD</SUP> Yellow to
white............ Yellow to white
Crocidolite\b\...........ccoccvveeeeene 1.700 Red magenta................
Blue-magenta

1.550<S UP>HD</SUP> Yellow to
white............ Yellow to white
Anthophyllite.................ooes 1.605<S UP>HD</SUP>
Blue.......ocveeeeenns Gold to gold-magenta
Tremolite......ccceveeeeveeeeeeennnnnn. 1.605<S UP>HDc</SUP> Pale
blue.................. Gold
Actinolite.......ueevvevveeeeeeennnnnn, 1.605<S UP>HD</SUP> Gold-magenta to
blue....... Gold

1.630<S UP>HDc</SUP>
Magenta.................... Golden-yellow

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

1.7.2.4 Quantitation of Asbestos Content

Asbestos quantitation is performed by a point-cimgnprocedure or an equivalent estimation methadoéular reticle (cross-hair or
point array) is used to visually superimpose a fpoirpoints on the microscope field of view. Rectivd number of points positioned
directly above each kind of particle or fiber ofdirest. Score only points directly over asbestusr§i or nonasbestos matrix material.
Do not score empty points for the closest partiflan asbestos fiber and a matrix particle oveslaghat a point is superimposed on
their visual intersection, a point is scored fottboategories. Point counting provides a deterrunaif the area percent asbestos.
Reliable conversion of area percent to percentyfwight is not currently feasible unless the #pegravities and relative volumes
of the materials are known.

For the purpose of this method, "asbestos fibaes'tlafined as having an aspect ratio greater ttaargl being positively identified
as one of the minerals in Table 1-1.

A total of 400 points superimposed on either agtsefibers or nonasbestos matrix material must liateal over at least eight
different preparations of representative subsamplake eight forcep samples and mount each sepavath the appropriate
refractive index liquid. The preparation should hetheavily loaded. The sample should be unifodiigpersed to avoid overlapping
particles and allow 25-50 percent empty area withénfields of view. Count 50 nonempty points onlepreparation, using either

« A cross-hair reticle and mechanical stage; or
« Areticle with 25 points (Chalkley Point Arfegnd counting at least 2 randomly selected fields.

For samples with mixtures of isotropic and anispizanaterials present, viewing the sample withrgliguncrossed polars or the
addition of the compensator plate to the polariiggt path will allow simultaneous discriminatiof lmoth particle types. Quantitation
should be performed at 100X or at the lowest magatibn of the polarized light microscope that edfiectively distinguish the
sample components. Confirmation of the quantitatesult by a second analyst on some percentageabfzed samples should be
used as standard quality control procedure.



The percent asbestos is calculated as follows:

% asbestos=(a/n) 100%

where

a=number of asbestos counts,

n=number of nonempty points counted (400).

If a=0, report "No ashestos detected.” If 0< a&|Eehort "<1% asbestos".

The value reported should be rounded to the nepessént.
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SECTION 2, X-RAY POWDER DIFFRACTION

2.1  Principle and Applicability

The principle of X-ray powder diffraction (XRD) dysis is well established.? Any solid, crystalline material will diffract an
impingent beam of parallel, monochromatic X-rayenéver Braggs Law,

A = 2d sin &thetas;,
is satisfied for a particular set of planes in¢hgstal lattice, where
A = the X-ray wavelength, A ;

d = the interplanar spacing of the set of reflgtattice planes, A ; and



&thetas; = the angle of incidence between the Xbegm and the reflecting lattice planes.

By appropriate orientation of a sample relativéh® incident X-ray beam, a diffraction pattern bangenerated that, in most cases,
will be uniquely characteristic of both the cherhimamposition and structure of the crystalline msagresent.

Unlike optical methods of analysis, however, XRDat determine crystal morphology. Therefore, iestos analysis, XRD does
not distinguish between fibrous and nonfibrous whthe serpentine and amphibole minerals (Tafdle Blowever, when used in
conjunction with optical methods such as polarizgiost microscopy (PLM), XRD techniques can provaleeliable analytical method
for the identification and characterization of astferm minerals in bulk materials.

For qualitative analysidy XRD methods, samples are initially scanned t¢iv@ited diagnostic peak regions for the serpenfine

A)) and amphibole (8.2-8.5 A) minerals (Table 2&gndard slow-scanning methods for bulk sampddyais may be used for
materials shown by PLM to contain significant amswf asbestos (>5-10 percent). Detection of mardrace amounts of asbestos
may require special sample preparation and stamstaanalysis. All samples that exhibit diffractipeaks in the diagnostic regions
for asbestiform minerals are submitted to a fult§B° 2&thetas;; 1° 2&thetas;/min) qualitative XRidan, and their diffraction
patterns are compared with standard reference padiffiection patterns to verify initial peak assignments and to idenfifyssible
matrix interferences when subsequent quantitatiadyais will be performed.

Table 2-1--The Asbestos Minerals and Their Nona sbestiform Analogs
Asbestiform Nonasbestiform

SERPENTINE

Chrysotile Antigor ite, lizardite
AMPHIBOLE

Anthophyllite asbestos Anthoph yllite

Cummingtonite-grunerite asbestos Cumming tonite-grunerite

(" Amosite")

Crocidolite Riebeck ite

Tremolite asbestos Tremoli te

Actinolite asbestos Actinol ite

Table 2-2--Principal Latti ce Spacings of Asbestiform

Minerals<SUP>a</SUP>

Princip al d-spacings (A) and relative
intensities
JCPDS Powder diffraction
Minerals ~  ----—---

file\3\ number
Chrysotile.......ccocvevvieeeennnnn. 7.37< INF>100</INF> 3.65<INF>70</INF>
4 57<INF>50</INF> 21-543<SUP>b</SUP>

7.36< INF>100</INF> 3.66<INF>80</INF>
2.45<INF>65</INF> 25-645

7.10< INF>100</INF> 2.33<INF>80</INF>
3.55<INF>70</INF> 22-1162 (theoretical)
TAMOSItE" ... 8.33<INF>100</INF> 3.06<INF>70</INF>
2.756<INF>70</INF> 17-745 (nonfibrous)

8.22< INF>100</INF> 3.060<INF>85</INF>
3.25<INF>70</INF> 27-1170 (UICC)
Anthophyllite.........cccccoeeeeeee. L 3.05<INF>100</INF> 3.24<INF>60</IN F>
8.26<INF>55</INF> 9-455

3.06< INF>100</INF> 8.33<INF>70</INF>
3.23<INF>50</INF> 16-401 (synthetic)
Anthophyllite...........cccoeeeee.. L 2.72<INF>100</INF> 2.54<INF>100</ INF>

3.480<INF>80</INF> 25-157



Crocidolite.........ccoverivvennnnen. 8.35< INF>100</INF> 3.10<INF>55</INF>
2.720<INF>35</INF> 27-1415 (UICC)

Tremolite.........cccvvvvvvveeeees. L 8.38<INF>100</INF> 3.12<INF>100</IN F>
2.705<INF>90</INF> 13-437<SUP>b</SUP>
2.706 <INF>100</INF>  3.14<INF>95</INF>
8.43<INF>40</INF> 20-1310<SUP>b</SUP> (synthetic )
3.13<INF>100</ INF> 2.706<INF>60</INF>
8.44<INF>40</INF> 23-666 (synthetic mixture
with

richterite)
<SUP>a</SUP>This information is intended as a guide , only. Complete powder diffraction
data, including mineral type and

source, should be referred to, to ensure comparab ility of sample and reference
materials where possible.

Additional precision XRD data on amosite, crocido lite, tremolite, and chrysaotile are

available from the U.S.
Bureaus of Mines.\4\
<SUP>b</SUP>Fibrosity questionable.

Accuratequantitative analysisf asbestos in bulk samples by XRD is criticalypdndent on particle size distribution, crystaBiize,
preferred orientation and matrix absorption effeatel comparability of standard reference and sammgiterials. The most intense
diffraction peak that has been shown to be fremfirterference by prior qualitative XRD analysiséected for quantitation of each
asbestiform mineral. A "thin-layer" method of arsady °is recommended in which, subsequent to comminwatfahe bulk material

to um by suitable cryogenic milling techniques, an aately known amount of the sample is deposited sitvar membrane
filter. The mass of asbestiform material is deteediby measuring the integrated area of the seleliieaction peak using a step-
scanning mode, correcting for matrix absorptioe&#, and comparing with suitable calibration stéadd. Alternative "thick-layer"

or bulk methods’ ® may be used fasemiquantitative analysis.

This XRD method is applicable as a confirmatoryhodtfor identification and quantitation of asbestobulk material samples that
have undergone prior analysis by PLM or other @pbticethods.

2.2  Range and Sensitivity

The range of the method has not been determined.

The sensitivity of the method has not been detexchiit will be variable and dependent upon mantofac including matrix effects
(absoprtion and interferences), diagnostic reftertiselected, and their relative intensities.

2.3 Limitations

2.3.1 Interferences

Since the fibrous and nonfibrous forms of the setipe and amphibole minerals (Table 2-1) are imtjstishable by XRD techniques
unless special sample preparation techniques atmiinentation are usetthe presence of nonasbestiform serpentines and
amphiboles in a sample will pose severe interfexgaroblems in the identification and quantitativalgsis of their asbestiform
analogs.

The use of XRD for identification and quantitatiohasbestiform minerals in bulk samples may alstrbiged by the presence of
other interfering materials in the sample. For radty occurring materials the commonly associatsloeatos-related mineral
interferences can usually be anticipated. Howeeefabricated materials the nature of the intanf@es may vary greatly (Table 2-3)
and present more serious problems in identificagioth quantitation:’ Potential interferences are summarized in TableaRd

include the following:



« Chlorite has major peaks at 7.19 A and 3.58 A That intenféth both the primary (7.36 A ) and secondarg§3A ) peaks for
chrysotile. Resolution of the primary peak to gigod quantitative results may be possible wheestanning mode of operation
is employed.

« Halloysitehas a peak at 3.63 A that interferes with the isgary (3.66 A ) peak for chrysaotile.

» Kaolinite has a major peak at 7.15 A that may interfere thighprimary peak of chrysotile at 7.36 A when presat
concentrations of >10 percent. However, the seagrztaysotile peak at 3.66 A may be used for quaitidin.

« Gypsumhas a major peak at 7.5 A that overlaps the 7.p@&ak of chrysotile when present as a major sanpistituent. This
may be removed by careful washing with distilledevaor be heating to 300 °C to convert gypsumlastpr of paris.

« Cellulosehas a broad peak that partially overlaps the stamyn(3.66 A ) chrysotile peak.

e Overlap of major diagnostic peaks of the arbpla asbestos minerals, amosite, anthophyllitesidadite, and tremolite, at
approximately 8.3 A and 3.1 A causes mutual interfee when these minerals occur in the presenoeeofinother. In some
instances, adquate resolution may be attainedibyg step-scanning methods and/or by decreasingdfiemator slit width at the X-
ray port.

TABLE 2-3 -- COMMON CONSTITUENTS IN INSULATION AND WALL MATERIA LS
A. Insulation materials
Chrysotile
"Amosite"
Crocidolite
*Rock wool
*Slag wool
*Fiber glass
Gypsum (CaS04 &wd&epsiv;&gE; 2H2 O)
Vermiculite (micas)
*Perlite
Clays (kaolin)
*Wood pulp
*Paper fibers (talc, clay, carbonate fillers)
Calcium silicates (synthetic)
Opagues (chromite, magnetite inclusions in serpeti
Hematite (inclusions in "amosite™)
Magnesite

*Diatomaceous earth



B. Spray finishes or paints

Bassanite

Carbonate minerals (calcite, dolomite, vaterite)
Talc

Tremolite

Anthophyllite

Serpentine (including chrysotile)

Amosite

Crocidolite

*Mineral wool

*Rock wool

*Slag wool

*Fiber glass

Clays (kaolin)

Micas

Chlorite

Gypsum (CaS04 &w1d&epsiv;&gE; 2H2 O)
Quartz

*Organic binders and thickeners
Hyrdomagnesite

Wollastonite

Opagques (chromite, magnetite inclusions in serpeti
Hematite (inclusions in "amosite™)
*Amorphous materials__contribute only to overalittered radiation and increased background radiatio

Table 2-4--Interferences in XRD Analysis Asbe stiform Minerals

Primary
diagnostic
peaks
Asbestiform mineral (approximate Interference
d-spacings,
in A)




Serpentine

Chrysotile 7.4 Nonasbestiform
serpentines
(antigorite,
lizardite)
Chilorite
Kaolinite
Gypsum

3.7 Chlorite
Halloysite
Cellulose
Amphibole

“Amosite" 31 Nonasbestiform

Anthophyllite<3-In }> amphiboles

Crocidolite (cummingtonite-

Tremolite grunerite,
anthophyllite,
riebeckite,
tremolite)
Mutual interferences
Carbonates
Talc

8.3 Mutual interferences

» Carbonategnay also interfere with quantitative analysishef amphibole asbestos minerals, amosite, anthdehgtocidolite,

and tremolite. Calcium carbonate (CaCO3) has a peal035 A that overlaps major amphibole pealepptoximately 3.1 A when
present in concentrations of >5 percent. Removahdfonates with a dilute acid wash is possibleydwer, if present, chrysotile may
be partially dissolved by this treatmetit.

* A majortalc peak at 3.12 A interferes with the primary tret@peak at this same position and with secondaakgef
crocidolite (3.10 A ), amosite (3.06 A), and anghgllite (3.05 A ). In the presence of talc, thejonaliagnostic peak at
approximately 8.3 A should be used for quantitabbthese asbestiform minerals.

The problem of intraspecies and matrix interfersrisdurther aggravated by the variability of tileate mineral powder diffraction
patterns themselves, which often makes definithemiification of the asbestos minerals by comparisith standard reference
diffraction patterns difficult. This variability seilts from alterations in the crystal lattice asat@el with differences in isomorphous
substitution and degree of crystallinity. This specially true for the amphiboles. These mineralshit a wide variety of very
similar chemical compositions, with the result lgeihat their diffraction patterns are chracteribgchaving major (110) reflections
of the monoclinic amphiboles and (210) reflectiofshe orthorhombic anthophyllite separated by thas 0.2 A *

2.3.2 Matrix Effects

If a copper X-ray source is used, the presenceafat high concentrations in a sample will resukignificant X-ray fluorescence,
leading to loss of peak intensity along with in@®@ background intensity and an overall decreaserisitivity. This situation may
be corrected by choosing an X-ray source other ¢to@per; however, this is often accompanied botlosy of intensity and by
decreased resolution of closely spaced reflectialternatively, use of a diffracted beam monochrmavill reduce background
fluorescent raditation, enabling weaker diffractmraks to be detected.

X-ray absorption by the sample matrix will resultaverall attenuation of the diffracted beam ang s&riously interfere with
quantitative analysis. Absorption effects may baimized by using sufficiently "thin" samples foradysis>**'* However, unless
absorption effects are known to be the same fdr batples and standards, appropriate correctianddshe made by referencing
diagnostic peak areas to an internal starfdandfilter substrate (Ag) peak.

2.3.3 Particle Size Dependence

Because the intensity of diffracted X-radiatiopésticle-size dependent, it is essential for adeugaantitative analysis that both
sample and standard reference materials have sjpgilticle size distributions. The optimum partisize range for quantitative



analysis of asbestos by XRD has been reported 1otbe Op m. *> Comparability of sample and standard referenceriadiparticle
size distributions should be verified by opticatmiscopy (or another suitable method) prior to ysisl

2.3.4 Preferred Orientation Effects

Preferred orientation of asbestiform minerals dyusample preparation often poses a serious probleuantitative analysis by

XRD. A number of techniques have been developedefiucing preferred orientation effects in "thielér" sample$** However,

for "thin" samples on membrane filters, the prefdrorientation effects seem to be both reproducibtéfavorable to enhancement of
the principal diagnostic reflections of asbestoserils, actually increasing the overall sensitivityhe method? (Further
investigation into preferred orientation effectdth thin layer and bulk samples is required.)

2.3.5 Lack of Suitably Characterized Standard Materials
The problem of obtaining and characterizing sudabFference materials for asbestos analysis islgleognized. NIOSH has

recently directed a major research effort towasdgreparation and characterization of analytic@resce materials, including
asbestos standartf8? however, these are not available in large quastitir routine analysis.

In addition, the problem of ensuring the compaighdf standard reference and sample materialsicparly regarding crystallite

size, particle size distribution, and degree ostalinity, has yet to be adequately addressedekample, Langer et af have
observed that in insulating matrices, chrysotifedieto break open into bundles more frequently graphiboles. This results in a
line-broadening effect with a resultant decreasseimsitivity. Unless this effect is the same fothbsiandard and sample materials, the
amount of chrysotile in the sample will be unddneated by XRD analysis. To minimize this probletrisirecommended that
standardized matrix reduction procedures be useldldiin sample and standard materials.

2.4 Precision and Accuracy

Precision of the method has not been determined.

Accuracy of the method has not been determined.

2.5  Apparatus

2.5.1 Sample Preparation

Sample preparation apparatus requirements will zppon the sample type under consideration ankitioeof XRD analysis to be
performed.

» Mortar and PestleAgate or porcelain.

Razor Blades

e Sample Mill:SPEX, Inc., freezer mill or equivalent.

Bulk Sample Holders

» Silver Membrane Filters25-mm diameter, 0.4p-m pore size. Selas Corp. of America, Flotronice. Di957 Pioneer Road,
Huntington Valley, PA 19006.

* Microscope Slides
e Vacuum Filtration ApparatusGelman No. 1107 or equivalent, and side-arm vacilask.

* Microbalance



« Ultrasonic Bath or ProbeModel W140, Ultrasonics, Inc., operated at a posensity of approximately 0.1 W/mL, or equivalent.
* Volumetric Flasks1-L volume.

» Assorted Pipettes

* Pipette Bulb

* Nonserrated Forceps

« Polyethylene Wash Bottle

* Pyrex Beakers50-mL volume.

» Desiccator

« Filter Storage Cassettes

e Magnetic Stirring Plate and Bars
» Porcelain Crucibles

« Muffle Furnace or Low Temperature Asher

2.5.2 Sample Analysis

Sample analysis requirements include an X-rayatiffon unit, equipped with:

« Constant Potential Generator; Voltage and mA Siabib

« Automated Diffractometer with Step-Scanning Mode

» Copper Target X-Ray Tubetigh intensity, fine focus, preferably.

« X-Ray Pulse Height Selector

« X-Ray Detectofwith high voltage power supply): Scintillation proportional counter.

« Focusing Graphite Crystal Monochromatar, Nickel Filter (if copper source is used, and iron fluorescesc®t a serious
problem).

« Data Output Accessories:
» Strip Chart Recorder

» Decade Scaler/Timer
 Digital Printer
e Sample Spinngoptional).

« Instrument Calibration Reference Specimemuartz reference crystal (Arkansas quartz standd@0-147-00, Philips
Electronics Instruments, Inc., 85 McKee Drive, MaimyNJ 07430) or equivalent.

2.6 Reagents



2.6.1 Standard Reference Materials

The reference materials listed below are intendesktve as a guide. Every attempt should be madequaire pure reference
materials that are comparable to sample materaigtanalyzed.

« Chrysotile:UICC Canadian, or NIEHS Plastibest. (UICC refeeematerials available from: UICC, MRC Pneumocorsidsit,
Llandough Hospital, Penarth, Glamorgan, CF61XW, UK)

* Crocidolite: UICC
*  Amosite:UICC
e Anthophyllite:UICC

« Tremolite AsbestodVards Natural Science Establishment, Rochestat,; lyprus Research Standard, Cyprus Research, 2435
Military Ave., Los Angeles, CA 90064 (washed wititute HCI to remove small amount of calcite impyyitindia tremolite,
Rajasthan State, India.

* Actinolite Asbestos

2.6.2 Adhesive

Tape, petroleum jelly, etc. (for attaching silveembrane filters to sample holders).

2.6.3 Surfactant

1 percent aerosol OT aqueous solution or equivalent

2.6.4 Isopropanol

ACS Reagent Grade.

2.7  Procedure

2.7.1 Sampling
Samples for analysis of asbestos content shalblbected as specified in EPA Guidance Document #00Asbestos-Containing
Materials in School Buildings?®

2.7.2 Analysis
All samples must be analyzed initially for asbestostent by PLM. XRD should be used as an auxilimeghod when a second,

independent analysis is requested.

Note: Asbestos is a toxic substance. All handling ofmiaterials should be performed in an operating fhowd.

2.7.2.1 Sample Preparation



The method of sample preparation required for XRBlysis will depend on: (1) The condition of thengpde received (sample size,
homogeneity, particle size distribution, and overamposition as determined by PLM); and (2) theetpf XRD analysis to be
performed (qualitative, quantitative, thin layertork).

Bulk materials are usually received as inhomoges@aintures of complex composition with very widetpde size distributions.
Preparation of a homogeneous, representative sdroptleasbestos-containing materials is particuldifficult because the fibrous
nature of the asbestos minerals inhibits mechamoahg and stirring, and because milling procedurey cause adverse lattice
alterations.

A discussion of specific matrix reduction proceduigegiven below. Complete methods of sample pegjwar are detailed in Sections
2.7.2.2and 2.7.2.3.

Note: All samples should be examined microscopicallybefind after each matrix reduction step to momitignges in sample particle size, composition,caystallinity, and
to ensure sample representativeness and homogéoredtyalysis.

2.7.2.1.1 Milling -- Mechanical milling of asbestos materials has béemva to decrease fiber crystallinity, with a reanit
decrease in diffraction intensity of the specintée;degree of lattice alteration is related todhmation and type of milling
process?4MsPEeE22Tharefore, all milling times should be kept to mimum.

For qualitative analysisparticle size is not usually of critical import&nand initial characterization of the material vatiminimum

of matrix reduction is often desirable to documntbetcomposition of the sample as received. Bulk@asnof very large particle size
(>2-3 mm) should be comminuted to  pum. A mortar and pestle can sometimes be usedémrsiiuction of soft or loosely bound
materials though this may cause matting of somgksmSuch samples may be reduced by cutting wiéizar blade in a mortar, or
by grinding in a suitable mill (e.g., a microhammah or equivalent). When using a mortar for giimglor cutting, the sample should
be moistened with ethanol, or some other suitalelifg agent, to minimize exposures.

For accurate, reproducibtpiantitative analysighe particle size of both sample and standardmatgeshould be reduced to um
(see Section 2.3.3). Dry ball milling at liquidnoigen temperatures (e.g., Spex Freezer Mill, oivadgnt) for a maximum time of 10
min. is recommended to obtain satisfactory parsite distributions while protecting the integritiithe crystal lattice> Bulk
samples of very large particle size may requiradirig in two stages for full matrix reduction toGgim. 8 *°

Final particle size distributions should alwaysveefied by optical microscopy or another suitabilethod.

2.7.2.1.2 Low temperature ashing For materials shown by PLM to contain large amouwifitgypsum, cellulosic, or other organic
materials, it may be desirable to ash the samples o analysis to reduce background radiatiomatrix interference. Since
chrysotile undergoes dehydroxylation at temperatbegween 556C and and 650 °C, with subsequent transformatidorsterite 2
24 ashing temperatures should be kept below 500 %8.df a low temperature asher is recommended| tasés, calibration of the
oven is essential to ensure that a maximum ashimgerature of 500 °C is not exceeded.

2.7.2.1.3 Acid leaching- Because of the interference caused by gypsuhsame carbonates in the detection of asbestiform
minerals by XRD (see Section 2.3.1), it may be ssa@ry to remove these interferents by a simplelaaiching procedure prior to
analysis (see Section 1.7.2.2).

2.7.2.2 Qualitative Analysis

2.7.2.2.1 Initial screening of bulk material Qualitative analysis should be performed on a g&ative, homogeneous portion of
the sample with a minimum of sample treatment.

1. Grind and mix the sample with a mortar and pgstt equivalent method, see Section 2.7.2.1.1a)fteal particle size sufficiently
small ( um) to allow adequate packing into the sample holder

2. Pack the sample into a standard bulk sampleshohre should be taken to ensure that a repegsenportion of the milled
sample is selected for analysis. Particular caoelgshbe taken to avoid possible size segregatidgheofample. (Note: Use of a back-
packing method® of bulk sample preparation may reduce preferréehtation effects.)



3. Mount the sample on the diffractometer and scean the diagnostic peak regions for the serpeiftine $ DQGOP SKER®
(8.2- 8.5 A) minerals (see Table 2-2). The X-rifrakction equipment should be optimized for intéynsA slow scanning speed of 1
2&thetas;/min is recommended for adequate resalutise of a sample spinner is recommended.

4. Submit all samples that exhibit diffraction psak the diagnostic regions for asbestiform mirsetala full qualitative XRD scan
(5°-60° 2&thetas;; 1°2&thetas;/min) to verify irdtipeak assignments and to identify potential matterferences when subsequent
guantitative analysis is to be performed.

5. Compare the sample XRD pattern with standaetreaete powder diffraction patterns (i.e., JCPDSqmwdiffraction datd or
those of other well-characterized reference maggriBrincipal lattice spacings of asbestiform matg are given in Table 2-2;
common constituents of bulk insulation and wallenats are listed in Table 2-3.

2.7.2.2.2 Detection of minor or trace constituentsReutine screening of bulk materials by XRD may faibletect small
concentrations (<5 percent) of asbestos. The liafitetection will, in general, be improved if matabsorption effects are
minimized, and if the sample particle size is regtlito the optimal 1 to 10m range, provided that the crystal lattice is regrdded
in the milling process. Therefore, in those insewhere confirmation of the presence of an agbastimineral at very low levels is
required, or where a negative result from init@legning of the bulk material by XRD (see Sectioh22.1) is in conflict with
previous PLM results, it may be desirable to prefghe sample as described for quantitative analgsis Section 2.7.2.3) and step-
scan over appropriate 2&thetas; ranges of selatitgghostic peaks (Table 2-2). Accurate transfahefsample to the silver
membrane filter is not necessary unless subsequentitative analysis is to be performed.

2.7.2.3 Quantitative Analysis

The proposed method for quantitation of asbestsiiikk samples is a modification of the NIOSH-recoemabed thin-layer method for
chrysotile in air® A thick-layer or bulk method involving pelletizirige sample may be used for semiquantitative aisaly’s
however, this method requires the addition of aeriral standard, use of a specially fabricated &apyess, and relatively large
amounts of standard reference materials. Additioesgarch is required to evaluate the comparaliititin- and thick-layer methods
for quantitative asbestos analysis.

For quantitative analysis by thin-layer methods, fillowing procedure is recommended:

1. Mill and size all or a substantial representaportion of the sample as outlined in Section22171.
2. Dry at 100 °C for 2 hr; cool in a desiccator.

3. Weigh accurately to the nearest 0.01 mg.

4. Samples shown by PLM to contain large amountehfilosic or other organic materials, gypsumcanbonates, should be
submitted to appropriate matrix reduction procedutescribed in Sections 2.7.2.1.2 and 2.7.2.11&rAkhing and/or acid treatment,
repeat the drying and weighing procedures descibese, and determine the percent weight loss; L.

5. Quantitatively transfer an accurately weigheadant (50-100 mg) of the sample to a 1-L volumeflask with approximately 200
mL isopropanol to which 3 to 4 drops of surfactaawe been added.

6. Ultrasonicate for 10 min at a power densitygraximately 0.1 W/mL, to disperse the sample nialter
7. Dilute to volume with isopropanol.
8. Place flask on a magnetic stirring plate. Stir.

9. Place a silver membrane filter on the filtratagrparatus, apply a vacuum, and attach the reseR&ease the vacuum and add
several milliliters of isopropanol to the reservaiigorously hand shake the asbestos suspensiomenediately withdraw an aliquot
from the center of the suspension so that totaptameight, WT, on the filter will be approximatelymg. Do not adjust the volume
in the pipet by expelling part of the suspensibmare than the desired aliquot is withdrawn, diddae aliquot and resume the
procedure with a clean pipet. Transfer the aliqadhe reservoir. Filter rapidly under vacuum. Om wash the reservoir walls. Leave
the filter apparatus under vacuum until dry. Remihvereservoir, release the vacuum, and removéltivewith forceps. (Note:
Water-soluble matrix interferences such as gypsamyime removed at this time by careful washing effiltrate with distilled water.
Extreme care should be taken not to disturb thepkajn



10. Attach the filter to a flat holder with a siita adhesive and place on the diffractometer. Wsesample spinner is recommended.

11. For each asbestos mineral to be quantitatedtsereflection (or reflections) that has beemshto be free from interferences by
prior PLM or qualitative XRD analysis and that demused unambiguously as an index of the amoumttdrial present in the
sample (see Table 2-2).

12. Analyze the selected diagnostic reflectiongs$tep scanning in increments of O @&thetas; for an appropriate fixed time and
integrating the counts. (A fixed count scan maybed alternatively; however, the method chosenldhmiused consistently for all
samples and standards.) An appropriate scanniegvaltshould be selected for each peak, and bagkdroorrections made. For a
fixed time scan, measure the background on eaehafithe peak for one-half the peak-scanning tifilne net intensity, la, is the
difference between the peak integrated count amdotial background count.

13. Determine the net count, I1Ag, of the filter@ A silver peak following the procedure in step R2move the filter from the holder,
reverse it, and reattach it to the holder. Deteentie net count for the unattenuated silver pefaky. IScan times may Hessfor
measurement of silver peaks than for sample péaksgver, they should lmnstanthroughout the analysis.

14. Normalize all raw, net intensities (to corrfgtinstrument instabilities) by referencing thewrain external standard (e.g., the 3.34
A peak of aru-quartz reference crystal). After each unknowrcansed, determine the net count, Ir, of the refsgespecimen
following the procedure in step 12. Determine thenmalized intensities by dividing the peak inteiesitoy Ir :
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2.8 Calibration

2.8.1 Preparation of Calibration Standards

1. Mill and size standard asbestos materials agugtd the procedure outlined in Section 2.7.2.Eduivalent, standardized matrix
reduction and sizing techniques should be usebdtr standard and sample materials.

2. Dry at 100 °C for 2 hr; cool in a desiccator.

3. Prepare two suspensions of each standard iroigapol by weighing approximately 10 and 50 mghef dry material to the nearest
0.01 mg. Quantitatively transfer each to a 1-L wadtric flask with approximately 200 mL isopropatmlhich a few drops of
surfactant have been added.

4. Ultrasonicate for 10 min at a power density mfrmximately 0.1 W/mL, to disperse the asbestosrizt
5. Dilute to volume with isopropanol.
6. Place the flask on a magnetic stirring plata. St

7. Prepare, in triplicate, a series of at least fitandard filters to cover the desired analytigagie, using appropriate aliquots of the
10 and 50 mg/L suspensions and the following proeed

Mount a silver membrane filter on the filtrationpapatus. Place a few milliliters of isopropanothe reservoir. Vigorously hand
shake the asbestos suspension and immediatelyraitrah aliquot from the center of the suspensianndt adjust the volume in the
pipet by expelling part of the suspension; if mtivan the desired aliquot is withdrawn, discardaliguot and resume the procedure
with a clean pipet. Transfer the aliquot to the=resir. Keep the tip of the pipet near the surfatthe isopropanol. Filter rapidly



under vacuum. Do not wash the sides of the reseiveave the vacuum on for a time sulfficient to tiny filter. Release the vacuum
and remove the filter with forceps.

2.8.2 Analysis of Calibration Standards

1. Mount each filter on a flat holder. Perform ssepns on selected diagnostic reflections of #wedstrds and reference specimen
using the procedure outlined in Section 2.7.26) 42, and the same conditions as those usede®athples.

2. Determine the normalized intensity for each pmalsured, | s td, as outlined in Section 2.7 2ef) 14.

2.9 Calculations

For each asbestos reference material, calculatextrt weight deposited on each standard filtenfiiwe concentrations of the
standard suspensions and aliquot volumes. Recendedfght, w, of each standard. Prepare a calibratiove by regressing | 2s td on
w. Poor reproducibility£15 percent RSD) at any given level indicates potsl in the sample preparation technique, and afoeed
new standards. The data should fit a straightdipgation.

Determine the slope, m, of the calibration curveannts/microgram. The intercept, b, of the lingwthe | s td axis should be
approximately zero. A large negative interceptéatis an error in determining the background. W&y arise from incorrectly
measuring the baseline or from interference bylmrgthase at the angle of background measuremdatgd positive intercept
indicates an error in determining the baselinenat &n impurity is included in the measured peak.

Using the normalized intensity, | Ag, for the attated silver peak of a sample, and the correspgminmalized intensity from the

unattenuated silver peak, | A g, of the sampleffilcalculate the transmittance, T, for each sampl®llows:*° ?’

Determine the correction factor, f(T), for each ptaraccording to the formula:

-R (In
)
f(T)=

I-T<SUP>R</SUP>

where

sin
&Thet
a<INF>g</INF>

sin
&Thet
a



&thetas;Ag=angular position of the measured sipeak (from Braggs Law), and
&thetas;a=angular position of the diagnostic asizptak.

Calculate the weight, Wa, in micrograms, of theea$tis material analyzed for in each sample, usiea@ppropriate calibration data
and absorption corrections:

Calculate the percent composition, Pa, of eachsasbenineral analyzed for in the parent mateniainfthe total sample weight, WT,
on the filter:

W<INF>a</INF>(1-
.01L)
P<INF>a=</INF> X 100

T W<INF>T</INF>

where

Pa=percent asbestos mineral in parent material;
Wa=mass of asbestos mineral on filterpin
WT=total sample weight on filter, ing;

L=percent weight loss of parent material on ashind/or acid treatment (see Section 2.7.2.3).
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[47 FR 23369, May 27, 1982; 47 FR 38535, Sept9821Redesignated at 60 FR 31922, June 19, 1995]

Subpart F [Reserved]

Subpart G -- Asbestos Worker Protection

Source: 65 FR 69216Nov. 15, 2000, unless otherwise noted.

[TOP]
8763.120 What is the purpose of this subpart?

This subpart protects certain State and local government employees who are ntadobytdee Asbestos
Standards of the Occupational Safety and Health Administration (OSHA). This tsajppiées the OSHA
Asbestos Standards in 29 CFR 1910.1001 and 29 CFR 1926.1101 to these employees.

[TOP]
§763.121 Does this subpart apply to me?

If you are a State or local government employer and you are not subject to a Stabs atfedard that OSHA
has approved under section 18 of the Occupational Safety and Health Act or a State @lsibestasEPA has
exempted from the requirements of this subpart ugdé8.123, you must follow the requirements of this
subpart to protect your employees from occupational exposure to asbestos.

[TOP]

8§763.122 What does this subpart require me to do?

If you are a State or local government employer whose employees perform:

(a) Construction activities identified in 29 CFR 1926.1101(a), you must:

(1) Comply with the OSHA standards in 29 CFR 1926.1101.

(2) Submit notifications required for alternative control methods to the DirectoondaProgram Chemicals
Division (7404), Office of Pollution Prevention and Toxics, Environmental Protection AgER@9

Pennsylvania Ave., NW., Washington, DC 20460.

(b) Custodial activities not associated with the construction activitiesfidenn 29 CFR 1926.1101(a), you
must comply with the OSHA standards in 29 CFR 1910.1001.

(c) Repair, cleaning, or replacement of asbestos-containing clutch plates anpaaskshoes, and linings, or
removal of asbestos-containing residue from brake drums or clutch housings, you must atntply @SHA
standards in 29 CFR 1910.1001.



[TOP]

§763.123 May a State implement its own asbestos worker protection plan?
This section describes the process under which a State may be exempted fromrégraeatgiof this subpart.

(a) States seeking an exemptitfryour State wishes to implement its own asbestos worker protection plan,
rather than complying with the requirements of this subpart, your State must appig feceive an exemption
from EPA.

(1) What must my State do to apply for an exemptibmapply for an exemption from the requirements of this
subpart, your State must send to the Director of EPAS Office of Pollution Preventioiroaics (OPPT) a copy
of its asbestos worker protection regulations and a detailed explanation of how yesiaSketstos worker
protection plan meets the requirements of TSCA section 18 (15 U.S.C. 2617).

(2) What action will EPA take on my State's application for an exentp&dhA will review your State’s
application and make a preliminary determination whether your States asbestes protection plan meets
the requirements of TSCA section 18.

() If EPAS preliminary determination is that your State's plan does rheatequirements of TSCA section 18,
EPA will initiate a rulemaking, including an opportunity for public comment, to exemptStaie from the
requirements of this subpart. After considering any comments, EPA will issued eufe granting or denying
the exemption.

(i) If EPAS preliminary determination is that the State plan does not rnegeguirements of TSCA section
18, EPA will notify your State in writing and will give your State a reasonable oppiyrtamespond to that
determination.

(i) If EPA does not grant your State an exemption, then the State and local goveenmpémyers in your
State are subject to the requirements of this subpart.

(b) States that have been granted an exemplidPA has exempted your State from the requirements of this
subpart, your State must update its asbestos worker protection regulations asynereaplement changes to
meet the requirements of this subpart, and must apply to EPA for an amendment toptsoaxem

(1) What must my State do to apply for an amendment to its exethpoapply for an amendment to its
exemption, your State must send to the Director of OPPT a copy of its updated asbéstopnataction
regulations and a detailed explanation of how your State’s updated asbestos workeoptet meets the
requirements of TSCA section 18. Your State must submit its application for an amémdtia 6 months of
the effective date of any changes to the requirements of this subpart, or withiorabéasme agreed upon by
your State and OPPT.

(2) What action will EPA take on my State's application for an amendhiga@ will review your State's
application for an amendment and make a preliminary determination whether yosnptideed asbestos
worker protection plan meets the requirements of TSCA section 18.

() If EPA determines that the updated State plan does meet the requiremer@Aceicion 18, EPA will
issue your State an amended exemption.

(i) If EPA determines that the updated State plan does not meet the requirenfe@Ao$ection 18, EPA will
notify your State in writing and will give your State a reasonable opportunity to resptivat tetermination.



(iii) If EPA does not grant your State an amended exemption, or if your State does notestitmely request
for amended exemption, then the State and local government employers in your Stdigeetréosthe
requirements of this subpart.

Subpart H [Reserved]

Subpart | -- Prohibition of the Manufacture, Importation, Processing, and Dstribution in Commerce of
Certain Asbestos-Containing Products; Labeling Requirements

Source:54 FR 29507, July 12, 1989, unless otherwise noted.

[TOP]
§763.160 Scope.

This subpart prohibits the manufacture, importation, processing, and distribution in cenofriibie asbestos-
containing products identified and at the dates indicat€8763.165, 763.167, and 763.169. This subpart
requires that products subject to this rule's bans, but not yet subject to a ban on distribatianeénce, be
labeled. This subpart also includes general exemptions and procedures for requestptgpag from the
provisions of this subpart.

[TOP]

§763.163 Definitions.

For purposes of this subpart:

Actmeans the Toxic Substances Control Act, 15 U.S.C. 2664q.
Agencymeans the United States Environmental Protection Agency.

Asbestosneans the asbestiform varieties of: chrysotile (serpentine); crocigt@ieckite); amosite
(cummingtonite-grunerite); tremolite; anthophyllite; and actinolite.

Asbestos-containing produeteans any product to which asbestos is deliberately added in any concentration ol
which contains more than 1.0 percent asbestos by weight or area.

Chemical substanchas the same meaning as in section 3 of the Act.
Commercéhas the same meaning as in section 3 of the Act.

Commercial papemeans an asbestos-containing product which is made of paper intended for use as general
insulation paper or muffler paper. Major applications of commercial papers aims@gainst fire, heat
transfer, and corrosion in circumstances that require a thin, but durable, barrier.

Corrugated papemeans an asbestos-containing product made of corrugated paper, which is often cemented
a flat backing, may be laminated with foils or other materials, and has a cadrageece. Major applications

of asbestos corrugated paper include: thermal insulation for pipe coverings; blockanspkmnel insulation in
elevators; insulation in appliances; and insulation in low-pressure steam, hotandtprocess lines.



Customs territory of the United State®ans the 50 States, Puerto Rico, and the District of Columbia.

Distribute in commerchlas the same meaning as in section 3 of the Act, but the term does not include actions
taken with respect to an asbestos-containing product (to sell, resale, deliver, an bol)ection with the end

use of the product by persons who are users (persons who use the product for its intended puiip@se after
manufactured or processed). The term also does not include distribution by manufaotpoeters, and
processors, and other persons solely for purposes of disposal of an asbestos-containing product.

Flooring felt means an asbestos-containing product which is made of paper felt intended for use as an
underlayer for floor coverings, or to be bonded to the underside of vinyl sheet flooring.

Import means to bring into the customs territory of the United States, except for: (1)e8hipnough the
customs territory of the United States for export without any use, processing, oabigitinis the customs
territory of the United States; or (2) entering the customs territory of thedJ&tates as a component of a
product during normal personal or business activities involving use of the product.

Importermeans anyone who imports a chemical substance, including a chemical substancs ashpattire
or article, into the customs territory of the United Stdteporterincludes the person primarily liable for the
payment of any duties on the merchandise or an authorized agent acting on his or her bekatf. inbkites
as appropriate:

(1) The consignee.

(2) The importer of record.

(3) The actual owner if an actual owners declaration and superseding bond has beenddecdsnae with 19
CFR 141.20.

(4) The transferee, if the right to withdraw merchandise in a bonded warehouse haarnstemndd in
accordance with subpart C of 19 CFR part 144.

Manufacturemeans to produce or manufacture in the United States.
Manufacturermeans a person who produces or manufactures in the United States.

New uses of asbestoswans commercial uses of asbestos not identifi§d68.165 the manufacture,
importation or processing of which would be initiated for the first time after Ai$)st989.

Personmeans any natural person, firm, company, corporation, joint-venture, partnership, solegosbypiet
association, or any other business entity; any State or political subdivision thegeof,rounicipality; any
interstate body and any department, agency, or instrumentality of the Federal Gaernm

Processhas the same meaning as in section 3 of the Act.

Processothas the same meaning as in section 3 of the Act.

Rollboardmeans an asbestos-containing product made of paper that is produced in a continuous sheet, is
flexible, and is rolled to achieve a desired thickness. Asbestos rollboard consigisshéets of asbestos paper

laminated together. Major applications of this product include: office partitiogargge paneling; linings for
stoves and electric switch boxes; and fire-proofing agent for security boxes, asad files.



Specialty papemeans an asbestos-containing product that is made of paper intended for use as filters f
beverages or other fluids or as paper fill for cooling towers. Cooling tower fillstertfiasbestos paper that is
used as a cooling agent for liquids from industrial processes and air conditionimgssyste

Statehas the same meaning as in section 3 of the Act.

Stock-on-handneans the products which are in the possession, direction, or control of a person and are
intended for distribution in commerce.

United Statetias the same meaning as in section 3 of the Act.

[59 FR 33208, June 28, 1994]

[TOP]

§763.165 Manufacture and importation prohibitions.

(a) After August 27, 1990, no person shall manufacture or import the following asbestosiegmisoducts,
either for use in the United States or for export: flooring felt and new uses ofoasbest

(b) After August 26, 1996, no person shall manufacture or import the following asbestos-ngreaiucts,
either for use in the United States or for export: commercial paper, corrugatedrpifipeard, and specialty
paper.

(c) The import prohibitions of this subpart do not prohibit:

(1) The import into the customs territory of the United States of products importgdfgokhipment outside
the customs territory of the United States, unless further repackaging or prgodédke product is performed
in the United States; or

(2) Activities involving purchases or acquisitions of small quantities of products ouiéglde the customs
territory of the United States for personal use in the United States.

[59 FR 33209, June 28, 1994]

[TOP]
§763.167 Processing prohibitions.

(a) After August 27, 1990, no person shall process for any use, either in the United Stategpmripany of
the asbestos-containing products liste§733.165(a).

(b) After August 26, 1996, no person shall process for any use, either in the United Statesparfoamy of
the asbestos-containing products listed at §763.165(b).

[59 FR 33209, June 28, 1994]



[TOP]

§763.169 Distribution in commerce prohibitions.

(a) After August 25, 1992, no person shall distribute in commerce, either for use in the thteésdEfor
export, any of the asbestos-containing products list8@dG8.165(a).

(b) After August 25, 1997, no person shall distribute in commerce, either for use in the UsiésdoBtor
export, any of the asbestos-containing products listed at §763.165(b).

(c) A manufacturer, importer, processor, or any other person who is subject to a ban oniaiisinibut
commerce in paragraph (a) or (b) of this section must, within 6 months of the effetti# thee ban of a
specific asbestos-containing product from distribution in commerce, dispose ofraktha&ning stock-on-
hand of that product, by means that are in compliance with applicable local, State, antrEstletions
which are current at that time.

[59 FR 33209, June 28, 1994]

[TOP]
§763.171 Labeling requirements.

(a) After August 27, 1990, manufacturers, importers, and processors of all asbestosagootaducts that are
identified in8763.165(a) shall label the products as specified in this subpart at the time of manufaptute
or processing. This requirement includes labeling all manufacturers'’, imp@merprocessors' stock-on-hand
as of August 27, 1990.

(b) After August 25, 1995, manufacturers, importers, and processors of all asbestosagpptaducts that are
identified in §763.165(b), shall label the products as specified in this subpart at the tiereuddcture, import,
or processing. This requirement includes labeling all manufacturers’, imp@merprocessors' stock-on-hand
as of August 25, 1995.

(c) The label shall be placed directly on the visible exterior of the wrappings adalarin which the
product is placed for sale, shipment, or storage. If the product has more than one lagenalf wrapping or
packaging, the label must be attached to the innermost layer adjacent to the prdacingrmost layer of
product wrapping or packaging does not have a visible exterior surface larger than Snetpestesither a tag
meeting the requirements of paragraph (d) of this section must be securdlgdttathe product's innermost
layer of product wrapping or packaging, or a label must be attached to the next outafr pagduct packaging
or wrapping. Any products that are distributed in commerce to someone other than the endppser, @hi
stored without packaging or wrapping must be labeled or tagged directly on a visgierestrface of the
product as described in paragraph (d) of this section.

(d)(1) Labels must be either printed directly on product packaging or in the form dex stitag made of

plastic, paper, metal, or other durable substances. Labels must be attached in such thahamee cannot be
removed without defacing or destroying them. Product labels shall appear as ingad{& of this section

and consist of block letters and numerals of color that contrasts with the background luéltbetiag. Labels

shall be sufficiently durable to equal or exceed the life, including storage and tisptsa product packaging

or wrapping. The size of the label or tag must be at least 15.25 cm (6 inches) on eactsigeodfuct

packaging is too small to accommodate a label of this size, the label may be radizegroportionately to

the size of the product packaging or wrapping down to a minimum 2.5 cm (1 inch) on each side if the product
wrapping or packaging has a visible exterior surface larger than 5 square inches.



(2) Products subject to this subpart shall be labeled in English as follows:

NOTICE

This product containBSBESTOSThe U.S. Environmental Protection Agency has bdrthe distribution in U.S. commerce of this
product under section 6 of the Toxic Substancedr@bAct (15 U.S.C. 2605) as of (insert effectivat@ of ban on distribution in
commerce). Distribution of this product in commeadter this date and intentionally removing or tamipg with this label are
violations of Federal law

(e) No one may intentionally remove, deface, cover, or otherwise obscure or tampelatwihaoa sticker that
has been applied in compliance with this section, except when the product is used or disposed of.

[59 FR 33209, June 28, 1994]

[TOP]
§763.173 Exemptions.

(a) Persons who are subject to the prohibitions impos&@@1§3.165, 763.167, or 763.169 may file an
application for an exemption. Persons whose exemption applications are approved by tevagenc
manufacture, import, process, or distribute in commerce the banned product as spebidiéhenty's
approval of the application. No applicant for an exemption may continue the banned activétytteaubject
of an exemption application after the effective date of the ban unless the Agencyrtied the exemption or
the applicant receives an extension under paragraph (b)(4) or (5) of this section.

(b) Application filing dates. (1) Applications for products affected by the prohibitions 88d€3.165(a) and
763.167(a) may be submitted at any time and will be either granted or denied by EPA as steasédsa.

(2) Applications for products affected by the ban under §763.169(a) may be submitted at anyl tivillebee
either granted or denied by EPA as soon as is feasible.

(3) Applications for products affected by the ban under 88763.165(b) and 763.167(b) may not be submitted
prior to February 27, 1995. Complete applications received after that date, but before August 25]11295, w
either granted or denied by the Agency prior to the effective date of the ban for the prpglicatdns

received after August 25, 1995, will be either granted or denied by EPA as soon as is.feasibl

(4) Applications for products affected by the ban under 8763.169(b) may not be submitted prior toy R€bhruar
1996. Complete applications received after that date, but before August 26, 1996, will be aitieer @

denied by the Agency prior to the effective date of the ban for the product. Applicatiomedexd&er August

26, 1996, will be either granted or denied by EPA as soon as is feasible.

(5) The Agency will consider an application for an exemption from a ban under §763.169 for a prdwict at t
same time the applicant submits an application for an exemption from a ban under 8763.165 or 8763.167 for
that product. EPA will grant an exemption at that time from a ban under §763.169 if the Agencyrab it
appropriate to do so.

(6) If the Agency denies an application less than 30 days before the effective datsdbaa product, the
applicant can continue the activity for 30 days after receipt of the denial from ¢émeyAg

(7) If the Agency fails to meet the deadlines stated in paragraphs (b)(3) ana{h{4)section for granting or
denying a complete application in instances in which the deadline is before thegetlat® of the ban to



which the application applies, the applicant will be granted an extension of 1 yeahé&&mgencys deadline
date. During this extension period the applicant may continue the activity that idbjbet ®f the exemption
application. The Agency will either grant or deny the application during the extensiod. Jéne extension
period will terminate either on the date the Agency grants the application or 3Gtdaylseaapplicant receives
the Agencys denial of the application. However, no extension will be granted if timeyAgescheduled to
grant or deny an application at some date after the effective date of the ban, purseadésallines stated in
paragraphs (b)(3) and (b)(4) of this section.

(c) Where to file. All applications must be submitted to the following location/ArBGcket Receipts Office
(7407), Office of Pollution Prevention and Toxics, U.S. Environmental Protection Agency;&98,E.200
Pennsylvania Ave., NW., Washington, DC 20460, ATTENTION: Asbestos Exemption. For infammati
regarding the submission of exemptions containing information claimed as confidasiieess information
(CBI), see§763.179.

(d) Content of application and criteria for decisionmaking.

(1) Content of application. Each application must contain the following:

() Name, address, and telephone number of the applicant.

(if) Description of the manufacturing, import, processing, and/or distribution in caseraetivity for which an
exemption is requested, including a description of the asbestos-containing product to laetonaol,f
imported, processed, or distributed in commerce.

(i) Identification of locations at which the exempted activity would take place

(iv) Length of time requested for exemption (maximum length of an exemption iss}.year

(v) Estimated amount of asbestos to be used in the activity that is the subject ehtipti@x application.

(vi) Data demonstrating the exposure level over the life cycle of the product tihatsisbject of the
application.

(vii) Data concerning:

(A) The extent to which non-asbestos substitutes for the product that is the subjeetppiitation fall
significantly short in performance under necessary product standards or requsrencéuding laws or
ordinances mandating product safety standards.

(B) The costs of non-asbestos substitutes relative to the costs of the asbesiogiggrbduct and, in the case
in which the product is a component of another product, the effect on the cost of the end use product of using
the substitute component.

(C) The extent to which the product or use serves a high-valued use.
(viii) Evidence of demonstrable good faith attempts by the applicant to develop and use bastosas

substance or product which may be substituted for the asbestos-containing product or tibeiaghesproduct
or use that is the subject to the application.



(ix) Evidence, in addition to that provided in the other information required with the applicsiiowing that
the continued manufacture, importation, processing, distribution in commerce, and usecablappfithe
product will not present an unreasonable risk of injury to human health.

(2) Criteria for decision (existing products). After considering all the irdtion provided by an applicant
under paragraphs (d)(1) and (e) of this section, and any other information available tdPRR#i|lIEgrant an
exemption from the prohibitions §8763.165, 763.167, or 763.169 for an applicant's asbestos-containing
product only if EPA determines both of the following:

(i) The applicant has made good faith attempts to develop and use a non-asbestos substalugt whmh
may be substituted for the asbestos-containing product or the asbestos in the product orhas® attdrhpts
have failed to produce a substitute or a substitute that results in a product that can becalkippooduced.

(i) Continued manufacturing, processing, distribution in commerce, and use, as appbcdiggroduct will
not present an unreasonable risk of injury to human health.

(3) Criteria for decision (new products). Requests to develop and use an asbestos sutystadaet will be
treated as a petition pursuant to section 21 of TSCA.

(e) The Agency reserves the right to request further information from an egerapfplicant if necessary to
complete the Agency's evaluation of an application.

() Upon receipt of a complete application, the Agency will issue a notice in thEREDREGISTER
announcing its receipt and invite public comments on the merits of the application.

(g9) If the application does not include all of the information required in paragraph (d$ eéttion, the
Agency will return it to the applicant as incomplete and any resubmission of theaipplieill be considered a
new application for purposes of the availability of any extension period. If the agplicagubstantially
inadequate to allow the Agency to make a reasoned judgment on any of the information negpairagraph
(d) of this section and the Agency chooses to request additional information from thardaptiiee Agency may
also determine that an extension period provided for in paragraph (b)(5) of this sectioraihblesto the
applicant.

(h) When denying an application, the Agency will notify the applicant by registenédfria decision and
rationale. Whenever possible, the Agency will send this letter prior to the apprdyaratThis letter will be
considered a final Agency action for purposes of judicial review. A notice announcingeheyAsgdenial of
the application will be published in the FEDERAL REGISTER.

(i) If the Agency proposes to approve an exemption, it will issue a notice in the FHDRRBISTER
announcing this intent and invite public comments. If, after considering any timely caswaeeived, the
Agency approves an exemption, its decision will be published in the FEDERAL REGISTisRotice will
be considered a final Agency action for purposes of judicial review.

() The length of an exemption period will be specified by the agency when it approvasigioen. To
extend an exemption period beyond the period stipulated by EPA, applicants must submit ainatioagpl
the Agency, following the application procedures described in this section. Applicataynsot be submitted
prior to 15 months before the expiration of the exemption period, unless stated otherwiseticéhgranting
the exemption. Applications received between 15 months and 1 year before the end of theexyempd will
be either granted or denied by the Agency before the end of the exemption period. Applieativesi rafter
the date 1 year prior to the end of the exemption period will be either granted or denied ggribg as soon
as is feasible. Applicants may not continue the activity that is the subject ehthveal application after the
date of the end of the exemption period.



[54 FR 29507, July 12, 1989; 54 FR 37531, Sept1989, as amended at 54 FR 46898, Nov. 8, 1985593210, June 28, 1994]

[TOP]
8763.175 Enforcement.

(a) Failure to comply with any provision of this subpart is a violation of section 15 of t{@5AtkS.C. 2614).

(b) Failure or refusal to establish and maintain records, or to permit accesspyinog®f records as required
by section 11 of the Act (15 U.S.C. 2610) is a violation of section 15 of the Act (15 U.S.C. 2614).

(c) Failure or refusal to permit entry or inspection as required by section 11 oftt{ibA¢.S.C. 2610) is a
violation of section 15 of the Act (15 U.S.C. 2614).

(d) Violators may be subject to the civil and criminal penalties in section 16 of tH{@%A\d.S.C. 2615) for
each violation.

(e) The Agency may seek to enjoin the manufacture, import, processing, or distributomierce of
asbestos-containing products in violation of this subpart, or act to seize any astetstiosag products
manufactured, imported, processed, or distributed in commerce in violation of this subpde,amt other
actions under the authority of section 7 or 17 of the Act (15 U.S.C. 2606 or 2616) that are appropriate.

[TOP]
§763.176 Inspections.

The Agency will conduct inspections under section 11 of the Act (15 U.S.C. 2610) to ensure compiiance
this subpart.

[TOP]
§763.178 Recordkeeping.

(a) Inventory.(1) Each person who is subject to the prohibitions impos&§b§3.165 and 763.167 must
perform an inventory of the stock-on-hand of each banned product as of the effective date of théhaan for
product for the applicable activity.

(2) The inventory shall be in writing and shall include the type of product, the number of productitreitsly
in the stock-on-hand of the person performing the inventory, and the location of the stock.

(3) Results of the inventory for a banned product must be maintained by the person for 3erettues aft
effective date of the §763.165 or §763.167 ban on the product.

(b) Records(1) Each person whose activities are subject to the bans imposed by §8763.165, 763.167, and
763.169 for a product must, between the effective date of the §763.165 or 8§763.167 ban on the product and 1
8763.169 ban on the product, keep records of all commercial transactions regarding the produog theludi
dates of purchases and sales and the quantities purchased or sold. These records nmisineel fioai3 years

after the effective date of the §763.169 ban for the product.

(2) Each person who is subject to the requirements of §763.171 must, for each product required &xbe label
maintain a copy of the label used in compliance with §763.171. These records must be maintaigedrfor



after the effective date of the ban on distribution in commerce for the product for whgrcthé 71
requirements apply.

[54 FR 29507, July 12, 1989, as amended by 54 FR&@Nov. 8, 1989; 58 FR 34205, June 23, 1993]

[TOP]

§763.179 Confidential business information claims.

(a) Applicants for exemptions under63.173 may assert a Confidential Business Information (CBI) claim for
information in an exemption application or supplement submitted to the Agency under thi$ snlypathe

claim is asserted in accordance with this section, and release of the irdormatild reveal trade secrets or
confidential commercial or financial information, as provided in section 14(a) of thénfarmation covered

by a CBI claim will be treated in accordance with the procedures set forth in 40 @R qadopart B. The
Agency will place all information not claimed as CBI in the manner describedsisdbiion in a public file
without further notice to the applicant.

(b) Applicants may assert CBI claims only at the time they submit a conhebedenption application and only
in the specified manner. If no such claim accompanies the information when it v&@deogithe Agency, the
information may be made available to the public without further notice to the applicanittStgothat claim
information as business confidential must do so by writing the word "Confidential" afptlo¢ the page on
which the information appears and by underlining, circling, or placing brackets ([ ]) atemimddrmation
claimed CBI.

(c) Applicants who assert a CBI claim for submitted information must provide tecigvith two copies of
their exemption application. The first copy must be complete and contain all infomrbaing claimed as CBI.
The second copy must contain only information not claimed as CBI. The Agency will lgesecond copy of
the submission in a public file. Failure to furnish a second copy of the submission when ioforsnelaimed
as CBI in the first copy will be considered a presumptive waiver of the claim otleatiility. The Agency
will notify the applicant by certified mail that a finding of a presumptive waiveine claim of confidentiality
has been made. The applicant has 30 days from the date of receipt of notification to suleaitithé second
copy. Failure to submit the second copy will cause the Agency to place the first cqmyhiicdile.

(d) Applicants must substantiate all claims of CBI at the time the applissertsithe claim, i.e., when the
exemption application or supplement is submitted, by responding to the questions in paragiabirs(e
section. Failure to provide substantiation of a claim at the time the applicantstherapplication will result
in a waiver of the CBI claim, and the information may be disclosed to the public withdw#rfodtice to the
applicant.

(e) Applicants who assert any CBI claims must substantiate all claimsvigipg detailed responses to the
following:

(1) Is this information subject to a patent or patent application in the United Stateswinere? If so, why is
confidentiality necessary?

(2) For what period do you assert a claim of confidentiality? If the claim is eénexintil a certain event or
point in time, please indicate that event or time period. Explain why such information stroald r
confidential until such point.



(3) Has the information that you are claiming as confidential been disclosed to persods of your
company? Will it be disclosed to such persons in the future? If so, what restricteomg,apply to use or
further disclosure of the information?

(4) Briefly describe measures taken by your company to guard against undesiesticksaf the information
you are claiming as confidential to others.

(5) Does the information claimed as confidential appear or is it referred to irisichgeor promotional
materials for the product or the resulting end product, safety data sheets or athensaterials for the
product or the resulting end product, professional or trade publications, or any other mealdeateaihe
public or to your competitors? If you answered yes, indicate where the informationsappear

(6) If the Agency disclosed the information you are claiming as confidential to the, g difficult would it
be for the competitor to enter the market for your product? Consider in your answer sucintsrasicapital
and marketing cost, specialized technical expertise, or unusual processes.

(7) Has the Agency, another Federal agency, or a Federal court made any coritydeetEmination
regarding this information? If so, provide copies of such determinations.

(8) How would your companys competitive position be harmed if the Agency disclosed tinimatibn? Why
should such harm be considered substantial? Describe the causal relationship betdiseiosure and harm.

(9) In light of section 14(b) of TSCA, if you have claimed information from a health artgt safdy as
confidential, do you assert that disclosure of this information would disclose a proeg$s te
manufacturing or processing of a product or information unrelated to the effects dbsisimelsuman health
and the environment? If your answer is yes, explain.




