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ENVIRONMENTAL PROTECTION
AGENCY

40 CFR Part 763
[OPTS 61004B; TSH-FRL 2064-3]

Asbestas; Friable Asbestos-Containing
Materiais in Schools; identificatton and
Notification

AGENCY: Environmental Protectien
Agency (EPA).
ACTION: Final rule.

SUMMARY: EPA issues thia rule to reduce
risks to human health from exposure to
asbestos-containing materials in school
buildings. The rule requires public and
private elementary and secondary
schools in the United States to identify
friable asbestos-containing building
materials, maintain records and notify
employees of the location of the friable
materials which contain asbestos,
provide the employees with instructions
on reducing exposures to asbestos, and
notify the School’s parent-teacher
association of the inspection results,
School districts are encouraged to
consult with EPA Regional Asbestos
Coordinators when complying with the
rule and, where asbestos-containing
materials are found. to consult with EPA
regarding corrective actions. A school

that has already inspected, sampled, |

and analyzed the friable asbestos-
containing material according to the
procedures in this regulation need only
comply with the recordkeeping and
notification provigions of the rule.
Schools that determined that they
contain no friable asbestos-containing
materials prior to the effective date-of
this rule, need only certify these results
and retain the certification statement in
their files. Schools need not repeat
sampling and 'analysis under any_
circumstances.

DATES: This rule becomes effective june
28, 1982, Local education agencies must
comply with all portions of this rule by
May 27, 1983.

ADDRESS: The public record for this
rulemaking is located at Rm. E~107,
Environmental Protection Agency, 401 M
S5t. SW., Washington, D.C. 20460, and is
open to the public from 8 a.m. to 4 p.m.,
Monday through Friday, except legal
holidays.

" FOR FURTHER INFORMATION CONTACTY
Douglas G. Bannerman, Acting Director,
Industry Assistance Office (TS-799),
Office of Toxic Substances,
Environmental Protection Agency, Rm.
E-~511, 401 M St. SW., Washington, D.C.
20480, Toll free: (800—424-90865), In
Washington. D.C:: (554-1404), Outside
the USA: (Operator—_202-554-1404).

“hree sacmpies of each mcHnc: type of

EPA has prepared several major
support documents for this rule. These
documents have been added to the
rulemeking record. Copies may be
obtained by calling EP/ at the
telephone numbers given above.
SUPPLEMENTARY INFORMATION: OMB
Control Number: (2000-0463).

L. Introduction

The purpose of this rule is to protect
users of school buildings from unwitting
exposure to concentrations of airborne
asbestos which occurs when friable
asbestos-containing materials are
damaged or disturbed. Compliance with:
this rule wiil both ensure that these
materials are identified and that schoal
users are notified of their presence so
that they can prevent or reduce releass -
of asbestos. This rule is needed because
many school districts have not
responded adequately to EPA’'s effort
under the Technical Assistance Program
(TAP) to encourege schonls to identify
these materials and notify employees of
their presence. -

Each locai sducatioa agency is
requirec to: {1) Inspec! zii sreas of each
school buiiding wiwyia the agency for~
friaple maierials applied 1o swuctural
surfacee in the builciag [2) Take at lees:

,

frable marerial fsusl and (G Have
those sampleg zraiyued for taeir
ashestos content using polarized Light
microscopy augmantac Ly x-ray
diffraction if necess«ry. Zach lacal
education agency shai! also keep a
record of the dndinga of al! inspections,
sampling, and analyss. conducted in
accordance with this rule.

After inspectinn, sainpling and
analysis bave been completed, if a
school does not heve friable asbestos-
containing material, no further action is
required. However, in a school with
friable asbestos-containing materials,
the local education agency is required to
inform all employees of the location of
these matericis and o provide each .
custodial or maintenance employee with -
a copy of "A Guide For Reducing
Asbestos Exposure”. See § 763.111 (b) .
and (c) of the rule (pranosed § 763.8(b)).
The parent-teacher groups of sciaools
found to contain friabls asbestos-
containing materials shell be notified of
the presence of friable asbestos. The
purpose of notification is to inform
people where there i3 a potential
problem from the release of friable
asbestos fiber in schools: In order to
reduce the costs agsociated with
notification, the Agency has decided not
to require notification where there are
no friable asbestos matenais.

Compliance with thege requirements
will ensure that potentially hazardous

materials arz identified and that school
users are notified of their presence so
that they can reduce or prevent the
release of asbestos from them. This
should eliminate much unnecessary
exposure due to lack of knowledge of
the presence of asbestos.

Many of the friable asbestos-
containing materials in schools do not
require abatement or removal. A
reasonable effort by school officials to
manage the materials can prevent
damage to or deterioration of them and
the consequent release of asbestos and
exposure af schocl users. This is )
particularly the case where access to the
materials is limited (e.g.. material in a
boiler roomn ar behind a false ceiling)
and the persons using the area can be
instructed to avoid contacting or
disturbing the material and to take
necessary precautions when their jobs
require thst they work with the material.
EPA strongly recommends that, where a
local education agency determines that
a managemenrt pregram for friable
asbestas-cortaining material is the most
appropriaté response, the local
education agexcy stould institute a
program to advise and educate its
empioyees of the need for caution and
proper procecdures. Such a management
prograr: should aleo include a provision
for periodic reavaiuation of the material
to determine whether the management
program has prevented-further damage
cr deterioretion.

Some asbestos-containing materials
identified ‘+hen complying with this rule
may Le datermined ta require corrective
action such az rerioval, encapsulation
with a sealant which improves the
cohesive strangth of the material, or

-enclosure behind a barrier to prevent

access. EPA has issued guidance both
for identifying materials which should
be controlled because of greater
exposure poiential and for procedures to
be used when engaging in corrective
activities (see “Asbestos-Containing
Materials o1 School Buildings: A
Guidance Document,” which can be
obtained by cailing the toli-free number.
Supervisors of public school districts -
and private schools will be
automatically sent the Guidance
Document and need not call). Chapter 7
of the Guidance Document lists the
factors which should be considered
when determining whether to take
corrective acton.

Abatement i3 cften needed whenever
the friable asbestos-containing material
is visibly damaged and easily accessible
or has inherently poor cohesive strength.
Material which is separating from the
surface to which it is applied, is .’
separating into layers, or is otherwise
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heavily damaged should be considered
for removal. If damage is due to water,
the cause of the damage (e.g.,'a roof
leak) should also be corrected. Again..
the amount of asbestos-containing
material requiring abatement compared
to the total amount of material in achool

buildings is small.

Local education agenciea w}uch desire

assistance in determining an

appropriate course of action for
particular materials should contact the
Asbestos Coordinator at the USEPA
Regional Office in their area. The
addresses and phone numbers of the
Asbestos Coordinators are:

EPA Region .
Asbestos Coordinator

Air and Hazardous Materials Division

JFK Pederal Bldg.
Boston. MA 02203
(617) 229-0585-

EPA Region I

Asbestos Coordinator
Room 1013
Woodbridge Avenue
Edison. NJ 08837

(201) 321-6668

EPA Region I

Asbestos Coordinator
Curtis Building

Sixth and Walnut Streets
Philadelphia, PA 19108
(215) 587-8859, 507-6683

EPA Region [V

Asbastos Coordinator
345 Courtland Street
AtlantaGA 30385
(404) 881-3864

EPA Region V

Asbestos Coordinator
230 8. Dearborn St.
Chicago, IL 60604
(312) 886-6003

EPA Region’VT

Asbestos Coordinator
First Internat'l Bldg.
1201 Elm Street
Dallas, TX 75270
(214) 767-2734
EPA Region VII
Aasbestos Coordinator
324 East 11 Street
Room 1500
Kansas City, MO 64108
(8163746538
EPA Region VI.
Asbestos Coordinator
1860 Lincoln Street

Denver, CQ 80295
(363) 837-3028

-

EPA Region IX
Asbestos Coordinator
215 Fremont Street
San Francisco, CA 84105
(415) 974-8123

EPA Region X

Asbestos Coordinator

1200 Sixth Avenue '

Seattle, WA 98101 (206) 442-2888.

Although this rule does not require
reporting of information to EPA, school
districts are encouraged to contact EPA
for assistance. EPA has worked closely
with many States in providing training
and_technical assistance to school
districts. The Regional Asvestos
Coordinator will rrovide technical
recommendations, provide additional
State or iocal asbestos experts for
assistance, or. {n some cases, be able to
provide training to the local education
agency on the factors affecting .
abatement decisions. EPA is extending
the compliance period for this rule by
six months to ensure that school
districts have surficfent time to consult
with the Agency, if desired, after finding
eshestos ia their achoois.
A. Bacigroura

“Asbestos’ rziors to & qroup of
hydrated minzr«i silicates which readily
separate into dbscs. Asbestos-
containing matencis dave been used
widely for firep:vofing, thermal and
acoustical insulsdox, and decoration in
building construction and renovation.
These materiais uzually were applied by
spraying, but elso hsve beea rowellad

- onto overhead surfacss, steel beams,’

ceilings, wells, furpeces, and pipes.

Asbestos is a known human
carcinogen. Extensive epldemiologic
evidence demorstrates that inhalatiog
of asbestos can Jead to pleural and
peritoneal mesothelioma, lung cancer,
asbestosis, and other diseases which are
serious, irrgvereible, and often fatal.
Asbestos has been responsible for the
premature desths of many perzons wha
worked with the types of imsulating
materiale now found in some schools:

The potential for releace of asbestos
fibers from usbestos-containing
materials depends in part upon the -
characteristics I the material which
contains the asbestos fibers. Soft,
crumbly matarials tend to release fibers
more easily than do hard, cementitious
materiais. This regulation addresses
friable materials, which are defined as
ail materials that when dry may be
crumbled, pulverized, or reduced to
powder by hand preseure.

Asbestos fibers are extremely .
durable, and their size and shape permit
them to remain airborne for lcng periods

of time. Fibers become suspended in thre
air by disturbance of the friable
asbestoa-containing materials or
deterioration causing the material to
release fibers, and by.resuspension of
previously released fibers that have
settled onto floors.ahd other surfaces.
Resuspension of asbestos fibers that
have gettled may result from many
different activities, including dusting,
sweeping, vacuuming, and even :
ordinary movement in the vicinity of the
sattled fibers. This process of release
and resuspension of asbestos fibers
results in continued dispersal of
asbestos fibers throughout the building.

B. EPA's Program

EPA issued a Notice of Proposed
Rulemaking in the Fedéral Register of
September 17, 1980 (45 FR 81968)
regarding the identification of friable
asbestos-containing material in schools.
EPA held a public hearing on this
proposal on November 17, 1980, and has
receiverd comments from 63 parties on
tha proposal. EPA has analyzed and
responded to these comments in
“Aualysis of Comments on the Proposed
Ruly for Identification and Notification
uf Frizizle Asbestos-Containing
nlateriais in Schools” (hereinafter
“Analysiz of Comments”).

EPA’s Science Advisory Board.(SAB)
reviewed the "Support Document—

A snﬂsicrmont&ming Materials in
Schocis—Health Effects and Magnitude
of Fxposure” (bereinafter “the Technical
Support Document'") which was
nubiizaed with the proposal and which
presents EPA’s findings on the risk of
expoaurs to asbestos in schools. The
SAB met oa Decomber 2-3, 1880, to
discusa the document with EPA

" parsonnel. The SAB found the risk -

assessment sclentifically credible and
meda several recomméendations for
improving the document. EPA has.
considered these recommendations
when preparing the final Technical
Support Cocument published with this
rule. Tha anscript of the meeting and a
report of the SAB's recommendations
with raspect to the document have been
added o the rulemaking record.

This final rule implements that
proposal, which was made after the
Agency had operated a Technical
Assistance -(TAP) for 18 months
1o help school districts identify and
correct potential hazards due to
asbestos in schools. The TAP continues
to provide assistances to schools. In each
EPA Regional office, there is a person to
respond to inquiries and help school
officials locate necessary services. In
addition, each EPA region has a -
technical advisor, hired and trained

6LHE P10SD



23362

Federal Regist'er / Vol. 47, No. 103. / Thursday, May 27, 1982 / Rules™and Regulations

T

under a grant to'the National Retired
Teachers Association/American
Association of- Rehred Persons, to assxst
schools.

A number of comments on the
prbposal urged EPA not to impose
reguiations in this area, some arguing
that the TAP is sufficient. EPA finds, .
however, that it is necessary to
promulgate this rule because many
schools have not been inspected
adequately. For example, EPA estimates
that 30 percent of the schools in the 11
States in EPA Regions V and VI bad not
been inspected as of August, 1961 If this
proportion applies to the nation as a
whole, 33,000 public and private schools
remain uninspected. Further, 2 number
of States either have not surveyed their
schools at all or have not surveyed their
schools adequately, such as the case in |

. one State where analysis.of samples
- looked only for chrysotile asbestos {see
Analysis of Commments, pp. 2-3). .
In May of 1979, EPA distributed |,
*Asbestos-Containing Materials in
School Buildings: A Guidance
Document” (hereinafter “the Guidance
Document”) to school districts across.
the country. EPA also has prepared
“Asbestos-Containing Materials in
Schools: Guldance for Asbestos
Analytical Programs,” which provides
‘additional guidance on taking samples
of friable materials and on seiecting .
laboratories to analyze these samples.
General information on EPA's TAP,
copies of the Guidance Document, anda
list of iaboratories may be obtained by
telephoning the numbers given above.
Finally, EPA opersates a toll-free,
technical assistance number (800-334—
8571, extension 6741) especially for
school districts and laboratories which
need up-to-date information on analysis,
including results of subsequent rounds
of the quality assurance program.
Comments on the rule stated that EPA
should do more.to ensure proper
analysis of samples of friable material, .
perhaps including certification of
laboratories or analysis by EPA
laboratories. EPA finds that, with the
guidance and assistance EPA provides; .
school districts can obtain satisfactory
analysis.of their samples when acting in
accordance with the requirements of
this rule (mAnalym of Coxmnems, pp
35-38). .

C. Education Depanmam Asmtanr.&

On May 18, 1880, the U.S. Congress.
passed the Asbestos School Hazard -
Detection and Control Act of 1880. In the
Federal Register of January 18,.1861 (46
FR 4538),.the Education Department .
(ED) issued rules to implement a Federal
grant and loan program under ths Act to
assist local education agencies in - .

-

detecting and controlling asbestos
hazards. Funds have oot been
appropriated by Congress for this
program.

Comments on EPA's rulemaking
suggested that the 2D program makes
rules under the Toxic Substances
Control Act (TSCA) unnecessary. EPA
finds, however, that the availability of
grants, if funding occurs;, to cover one-
half the cost of detection programs is not
in itself sufficient incentive to ensure
that schools will be inspected and
school employees notified. Since ED
does not have authority. to require these
actions, EPA is requiring them under
TSCA (see Ann]yms of Comments, p. 2
and p. 7).

IL. Legal Autkority

TSCA section 6 requires the
Administrator to regulate the use of a
chemical’substance or'mixture that the
Administrator finds presents an
unreasonable risk of injury to human
health or the environment. The finding
of unreasonable risk involves a
balancing ci the risi, inciuding the-
severity and probzbility of injury, with
the adverse effects of posoible
regulatory sction.

i7the Adwinistraior fnde that a

subatanca presenis an unicascnable
xisk, TSCA section 8{s}{Z} eutkorizes the
Admninigirator to promulgzte:

A requirement that avch substance or
mixturs ba marked with or accompanied by
clear and adequata warnings and instructions
with respect 1o its use, diswibudonm in
commerce, of dxspouu or with respect to any
combmaﬂcn of guch acidvidse. Tae mrm -and
"content of such warnings exd instructions
shall be prescribed by the Administratar

Thus section 6(aj(3) authorizes EPA to
require school oificials i provide
warnings to sehool emp'xoyeeu of the
location of asheatos and instructions cn
how to reduce exposures. in order to
determice wiiether a school is subject to
the werning and m&tmc’dan
requiremsmts, sciieci otficials will have
to inspect for and identify friable

" asbestos-containing materiala: therefore,

-such.inspection.end identfication are
required under tiig same p'*owszon of
section 6 by this ruie.

oL F‘mdmgs
“This unit summarizes the ﬁmimgs

required by TSCA for the Administrator

to regulate friahle asbesics-containing-
matedals under section 6{a} of TSCA.

A Findlnga Raquirsd By Soctinu 8{6) of,
TSCA

This part prescmwthe mxemeny
required b :}‘z, section 6{c) of TSCA. -

1. Health. effects of and ma,gmtude of
exposure to asbestog—

a Hea]ta effects. A detailed
discussion of the beaith effects ﬁndmgs
appears in-Chapter 3 of the Technical
Support Document. Although several
comments strongly criticized several
agpects of the Agency’s propased
findings on the health effects of asbestos
(see Analysis of Comments, pp. 9-10), no
one contested the finding that exposure
to asbestos increases risks of developing
asbestosis, pleural and peritoneal
mesothelioma, and cancers of the lung,
larynx, oral cavity, esophagus, stomach,
colon and kidaey. Nor did anyone
dispute the finding that the effects of -
exposure to asbestos are serious,
irreversible, and often fatal.

EPA emphasizes the strength of the
epidemiologic evidence that exposure to
asbestos iz & cauwve of cancer. In a major
study of over 12,000 asbestos insulation

workers, cancars induced by asbestos

were responsible for elevating the
overall mortziity rate by approximately
50 percent. Seanteen percent of all
deaths in this groap were-due to
asbestosis, clewal mesothelioma, or
peritoneal mesothelioma. These causes
of deaths are virtually unheard of in the
general populatisn. The International
Agency for Research on Cancer has
icz ¢miong only 18

:»3 of chemicals, and
'mducmm processes for which the-
evidence =7 aumair carcinogenicity is

1 ERPA ﬁnda that adverse
heelth effems of non-occupational.
expasurs 11 zsiesios have been amply
demonsizz:zc. Some persons whose
only knov.i exposure to asbestos has
been from living in the same households
as aeDestos warkers or in the

neighborihcods oi asbestos mines, mills, -

and processing facilities have developed
mescthelioma and signs of asbestosis
(see Technicsal Support Document, pp. »
30-34 and 44-48}.

b. Magnituda of exposure in schools.
EPA finds that die prevailing airborne
concenirations of agbestos

“{concsntraticas of asbestos present

most of the tire in occupied areas) in
school buildings which have friable
asbestos-containing materials are -
frequently higker than asbestos
concentratior.s in the ambient air. The -
specific airborne concentration i a
given building at a given time depends,
bhowever, on such factors as. the
condition and accessibility of the friable
material, the amount of activity,.and
cleaning methods used in the building.
EPA estimates that the prevailing -
exposure {0-asbestos:in schools-with-
friable asbestos-containing materials
ranges from 57 to 270 nanograms per -

cubic metar (ng/m?). Prevalent levels: -

Y1080
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could become as high as 500 ng/m* as
friable asbestos-containing material
further deteriorates or is damaged (see
Technical Support Document. pp. 68-74).
Several comments questioned EPA's
method of estimating prevailing
concentrations, noting that the data
"used came from buildings in Paris and
that not ail of the available data points
were used. EPA has carefully
reconsidered these estimates and finds
that they are reasonable representations
of exposure to asbestos in U.S. schools.
Measurements of airborne asbestos in
U.S. schools are not significantly
different from the Paris data (see
Analysis of Comments, pp. 23-25). EPA
notes that measurements from Paris
were selected from buildings iz whicn
friable asbestos-containing materials
were exposed and in which there was
normal activity, e.g. the simple comings
and goings of people, &t the time of
measurement. These data most closely
fit the situation in schools when
students are present. Moreover,
prevalent concentrations in schools with
intact friable materials are not the main
concern of this rule.

This rule is addressed to the control of
“peak” exposures. Peak exposures can
be much in excess of the prevailing
concentration of asbestos in buildings
and occur during damage, repair,
renovation, or cleaning, waen the frieble
asbestos-containing materiai is
contacted. or settled asbestos fibers are
resuspended.

Peaks up to 500.000 ng/m? may be
common due to simple maintenance or
cleaning chores or to vandalism and
other damage (see Technical Support
Document, pp. 80-84}. This is at least
1000 times higher than the prevalent-.
levels discussed above. Although EPA
has documented these high exposure
levels and considers them significant,

EPA has not been abie to quantitatively

estimate the contribution which peaks
make to cumulative exposure among
achool children and teachers because of
the extreme variability in the occurreace
of such peaks.

However, EPA emphasizes that peaks.
contribute significantly to exposure,
even {f they occur intermittently and for
short periods. As an illustration. e
person exposed to a peak of 500,000 ng/
m? for one hour inhaies as much:
asbestos as one exposed to 250 ng/m*
over a full work year. Given that these
peak exposures are likely to-be
repetitive (unless proper precautions are
taken), this mode of exposure may
predominate.

Currently, an estimated 2,980,000
students and 268.000 teachers and staff,
including 17.200 janitors and
maintenance personnel, regularly use

the 8,600 public schools estimated to
have friable asbestos-containing
materials in the United States (accurate
estimatee for non-public schools cannot
be made at thiy ti:nz). Meny of these
persons, 9spvc1a'l) maintenance
personnei. czn 92 2xpused reguiary to
peaks du:mc_;_ re Coaw repuire, cleaning,
O TERCVELINT

. Risks cdue o & ~'unsure in schoais.

EPA f{inds it ni {v tpat exposura
to asSesizs 1p nay increzase tn:.
risk ol dzvele; LINETOLS types o

cancer, most i1
peritoneei r
cancer. Th

1)
E\";'J"T‘.Cc
asbestos mav
develcping gsv
asbestos.s.

{2) Evidence is:t botn less intense
and bnefer expoiu-as o ashestos, as
may occur in i ¢ zeiTuborncods of
a8Degioe or cv in the homaa of
aghe3atca nraduce

RS
T30 NCU0

,5 is based om
nid=miclogic

1 r: '-‘\DO‘ rz '
1erinaraases tha risk of
to. tvoes of cancar and

saIng .ol
(3; Demeoo. o2
coRCEnTILan:
with fi:
matavial wihich
ambignt levais 3
CaT AXCEsd
The concius:rn !
EXDABUNS UL &
gupporied vy ! 2T
relaionshin ou Lngsure o
pabastoc cae i 31 nepcerresciony
frem woripizce coraazaadon: of
airccrne fiber,
A kev to B2 1 vazmant of the risk
from asbestcy =7 2.ure in schaoois is an
apidemiologic 311"y which covered
mora than 12,600 zabestos insulation
workers-who ware mcpoaed to asbestos
for at least 10 years and who had
survives at least 20 vears after first
exposure befors thair mertelity
experience wza abserved. The estimata
of attnbutsble cuncer risk from this
study i3 7 centha per 1000 workers per
year of observaticn (7 deaths per 1000
person-years). Thz attributable risk is

.the differanca batwasen observed and

expected death rates for asbestos-
induced diseasa2s in en exposed group.
This difference reprenests the pumber of
deaths resuldry sanv-Uv from asbestos
exposure in & povulatiaon of a given size.
The 95 parcent confidence tnterval for -
thig estimate (a wav of reflecting the
role of chance veriation) s g range of 8
to 8 deaths per 1600 tarenn-vears. Ths
average exposure inmTred by thess
workers is eghimated to heve been
petweern 109.0C0 1/ m* 274 500,000 g/
m? for 20 years

The cumulative exposure of the
insulation workers greatly exceeds
exposures expected to occur in schools,
ecpecially that of students. EPA has
cnnsidered plausible models for
a3sessing risk at low levels, including
the posaivility that a threshold at or
z00ve the exnoaure levels in schools
awsts snd that exposure below this
threshold would not increase risk. Based
on thege considerations, EPA has
determined that there is a non-zero risk .
rduato exposure to asbestos in

DF farnna

nent of risk are the peak

vy lucuwred by persons who,

3~ ininowingly. work on friable
t~2-27ntaining material. [t would

z vausuel for a custodian to receive
17 aa cumulative eexposure EPA

pelrs hfa}' exposures during
“ial activities.

<z the proposed rule
>t the estimate of

que
s =07 the insulation workers
. 7 3.0G0,000 fibers per cubic
me:~ ;i and EPA's factar for

vers to nanograms (30
nanogram). The comments
‘Zosure among the workers
en higher than estimated by
; inat hs risk-attributed to the

srzcicted by EPA. EPA finds
mated exposure levels are
o oneospisee Analysis of Comments,

aa:nental effects. Section 6{c)
J\dministrator to state the
reievent iaciora and key considerations
wrich form tha basis for regulatory
andon under saction 6(a). This
reguizticn addresses risks to human
heaith. EPA finds that the environmental
i#acts of asbestcs exposure are not-
reiew ant to this rulemaking, a finding not
comaqted by public comment.
B_ndfr:s of asbestos in schools and
avcf!abi]jty of substitutes. EPA finds
that it is not necessary for this
ruietaakirg to publish a detailed review
of the benefits of asbestos use in schools
cr Uie availability of substitutes. As
ootsd ia the proposal (45 FR 61971), this
rule does not require schools to forego
thy banefits of asbestos. a point upon
whick thare was no public comment.

4. Economic effects. This unit presents
EPA'’s determinations of the.economic
ccnseqezinces of the ition as
recuirad by saction 8{c)(1)(D) of TSCA.

Using data obtained from a variety of
Cllige

(inspaction, sampling and
anziysie of materials, recordkeeping,

: [PA computed the unit costs of O
i individual actions required by

18ve v10S
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and notification of~employee§). and
estimated the rule’s.impact on individual
schools.

EPA estimates that the overwhelming
majority of schoola wiil each spend less
than $55 on compliance with the
regulation, and that the total cost for all’
schools will be approximately $4.7
million. Table I presents the average
school costs for the required actions.
Details on these computations are in the
preamble to the Proposed Rule (45 FR
61971) and in Chapters II and III of the
“Economic Impact Analysis of the Final
Identification and Notification Rule on
Friable Asbestos-Containing Materials

" in Schools,” a separate document EPA
has entered into the rulemaking record. -

TABLE |.—AVERAGE UNIT COSTS

Ut
Action Cost
Famnilianzabon with ruie $10.00
Ie 21.00
Samping. 25.0G
Arcabywi , 150.G0
For schools with-fitabie matandd ........—......)  25.00
For sGhoois whhout frishie meatenal . .....|  10.00
Corviicaton statoment for achooio: which 0@~
no frisbie &sd e i prior t0
e, 500
Notfficstiore h .
For schools with 42.50
Recordikeeping (Unit cost for 3 echoot Satrict) ... 20.00.

There are approximately 91,000 public
and 19,000 private elementary and
secondary schools in the country. The
91,000 public schools are organized into
about 16,000 school.districts: Many -
schools have already been inspected
and, where necessary, have sampled
and analyzed friable materials, in
response to State programs or to EPA's
TAP. Thege schools will not have to
repeat inspections,. sampling, and
analysaes in order to comply with this
rule. The number of public and private
schools which remain to be inspected is
approximately 44,000. EPA estimataes
that'the total number of public and
private schools with. friable materials
may be as high as 14.000. -

Table IT presents the total estrmated '
cost of comphiance: - - :

Several comments:on the pfopoaal
questioned the cost estimates, stating
that the unit costs were eithar too high
or too low, or that the impact analysis
should also include the cost of
corrective actions, e.g. removal of
.asbestos, whiclr schools may be forced
to take. One comment-contested the
estimated number of schools with
friable asbestos-containing material.

.

Tagte h—~Conrtiance CosTs

Total
Unit Echocw | no@ {in

Acton cost slected | thow- -
wands)
Farmii 310.00 44,000 $440
1 . 21.00 | 44,000 924
Sampiing 25.00 5.800 140
Arusty 150.00 5,600 840
Recorgkeoring: ! -
For schoois with fnatie me-
[:21 7.1 ORI S N .\ 14,000 350
For sohooit without frichie <

nal pror % dewe——..; 500 ] 57,600 208
Notificatoer °
For schoots mith ssegtce..! 42.50 | 10.300 438
Aecorgkaaping (for schoot dra- /
. lnicts e privale orgenTn-
Bone} 2000 | 18000 33
o Tedsd com ; 4,184

!

EPA finds ne beasis to conclude that
the estimates should be changed (see
Analysis of Comments, pp. 27-28).

5. Otfier EPA statutes. Section 6{o) of
TSCA also reguires that if the
Adninistrator determines that a risk of
injury to health or thc ecvironment
could bre glimint led or reducad to g
sufficient exient oy sctions taizen under
angter Federal lew administered by
EVA, the Agency mav not sramulzate 2
TwE UngEr section €iv} ol TECA w0
urotect syein riclt upiess the
f-.dm.?maue.tc. oy it fu in the public
intereot 6 use TS 4. PPA finds no other
law ecmimeterce vy wie Agency that
will enabije iv 1o siirunaiz or reducs the
risks agsingt whicn tais rule protecte.
This pronoses Dodins oo noi
commaniza o Oy wie sublic

B. Pindiings K a.'mu..“m by Ssciion §4a;):
Unressazanie Ris

On the baglc ofuu\_.vre"'cmg iactual
informeticn acd on the information in
the rulemaking reccrd weighed against
the minimal costs impesed by this rule,
EPA finds that the presence of
unidentified friable asbaetos-containing
materiais in schools and tiie absence of
notice of theirpresence and of
ipstructions ¢ proper hencling and
maintenance procedurzg 10 requce .
exposure > constitute e urmraasonable

rick cf injury o echool erxployess: These .

unreasonabic risie cancecur when
schoot employses unknowingly disturb -
frinble ashestos mstertais or such
materfals are ailower to deteriorate.
When activities by school employaes:
disturb or promote deterioration of ™ -

" friable asbestos matsrials, risk to users-

of school buildings may be elevated.
Therefore, the Agency finds that this
rule is needed to prevent such activities
an lead to-unreasonable risk.

The scientific evidence compiled by
EPA demcnstrates that asbestos is a

1000 38400 384

. custodians-and cther maintenance:

humen czrcinogen. EPA places great’
weight on an epidemiologic study of a
large cohort of asbestos insulation
workers who were exposed to the same
type of asbestos as that present in
schools. The Agency finds it highly
sigrificant that, out of a group of over
12,600 persons, approximately one-half
of those who died during the time the
data were compiled died prematurely as
compared to a non-exposed control
population. ~

The study of asbestos ingulation
waorkers 13- especially valid for assessing
risks. It covered a-relatively large -
number of persons exposed to materials
similar 1 thoss in schools. In addition,
the ntudy investigated all the known
hazards of exposure to agbestos,
verified czuse of death for most of the
cchert, included smoking history data,
and campared the mortality rate of the
cofrort ta that of a group selected to
sveid eonfounding factors.

K‘DA 2}zs bas Pubsxtamtml evidence of

~

: ; same bome as an
ksb sias voovker or in the neighborhood
atetd plsr.‘.. EPA has
oot :hm evidence,
atof !he large number of
& in schools, justifies
& very low cost requu:ements
iz this rule.
oz oz u:udennﬁed Eriable

: g materiala in school
buiicings isceszees significantly the
Fusliecs & “&ai peek exposures to
25055105, vitki occut, Peaks will occur
curing disturtances of the friable
rigterial, sither accidentally or during
repair or Xsnovadon operations, and
durmg regiuspenson of previously
releasss fibare by cleening and
maintenence oparations, such as
sweeping, cusling, vacuuming, etc., or
by general ectividies in the vicinity of
fibers that have aettled on floors and -
oihes suricces..

. Since posk exposures to asbestos in ~
sc,‘oo,s entsil rigks of serious injuries
which may te reduced at extremely low
crats, EPA Enda that these exposures
prasent an unreasonable risk and should
be raducac.acuordingly.

The 3,600 cublla schools which EPA
estimates contain friabie asbestos-
containing mstericl employ over 17,000:'
personnel. These.custodians sweep in
areas containing friable asbestos. They
clean and dust ir thege areas; they
change lightc in ceilings covered with
friable asbeatos-containing materials;-
they underteke-rvinor repairs and :
renovations, Without knowing that these

areas contain asbestos, these custodians
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will continue to undertake normal
maintenance activities with no
protection against unnecessary
exposures, and may consequently risk
serious injuries as a result.

Moreover. all of these activities which
cause peak exposures further
contaminate the building and increase
the prevailing concentrations. Sweeping,
dusting, and cleaning suspend
previously released fibers and disperse
them throughout the building. Minor
repairs and disturbances to the friable
asbestos-containing materials release
additional fibers. Both types of activities
will increase prevalent concentrations
which, in turn, will increase the risk to
the larger population of children,
teachers, and school administrators who
occupy the buildings.

EPA finds that the requirements of
this regulation will reduce these risks.
School officials and maintenance
~ personnel, once informed of the risks of
asbestos and of interim measures to
avoid the risks, will act in their own best
interests and the interests of school
children to reduce the peak exposures
as much as possible. If friable asbestos-
containing materials in schools are
identified, custodians will be able to
avoid them during renovation projects
and minimize disruptions of them during
routine maintenance. lf the custodians
are provided with information on the
use of wetting agents and on propser
waork practices when conducting
necessary repairs and renovations, they
will be able to reduce fiber reledse
during such operations and reduce risks
to themselves and to others. [nstructions
on proper cleaning activities {n
contaminated areas, including wet
mopping and wet dusting, will reduce
risks caused by unnecessary
resuspension of asbestos fibers that
would otherwise occur.

Finally, once local school officials
know of the presence of frisble -
asbestos-containing materials in
buildings. they can take steps to ensure
that occupants of the building avoid
areas which contain the materials or
avoid activities which unnecessarily
disturb the materials.

Thus, by identifying friable asbestos-
containing materials in schoo! buildings
and by implementing specific interim
control procedures for reducing
exposures, local school officials will
reduce the risks of injury resulting from
such exposures to school children,
custodians, and other building
occupants.

In addition to reducing peak
_ exposures, the requirements of the

regulation will reduce the prevalent-
level of fiber concentrations in schools
by reducing the frequency of

disturbances of the material and
resuspension of reieased fibers. This
present inspection regulation will enable
school officials to complete the initial
steps in a program which may lead to a
determination at the local level that
removal or abatemsnt is needed and
will, in the interim, reduce risks that
would otherwise occur.

As reviewed above, the economic
impacts of the rule are small. This
regulation imposes costa upon all
schools, but to varying degrees, as
explained in the “Economic Effects"
section above. [n some instances, e.g.
where there are friable materials which
must be sampled because they are likely
to contain asbestos, costs to individual
schools may reach several hundred
dollars. These costs are not
unreasonable in view of the reduction in
exposure to asbestos that will result
from this ruje. Furthermore, the
identification of asbestcs in schools, is a
prerequisite to making the uitimate
abatement determinations at the local
level and will, therefore; contribute to
the reduction in risk that will result from
abetemsnt. .

C. Analvsis Under Secticn 8 of TSCA

Section ¥{a) of T3A requires EPA to
review otrer Fedaral suthorities not
administered by EPA w0 determine
whether action under those authorities
may prevent or sufficiently reduce
unreasoriable risks. EPA has reviewed
other Federal autaorities and finds that
action under those authorities will not
sufficiently reduce e risks addressed
by this rule. Specifically, EPA has
considered the regulatory authority of
the Consumer Product Safety
Commission {CPSC), the Occupational

-Safety and Health Administration
{OSHA), and the Education Department
(ED).

One comment stated the Agency had
not adequately.considered the authority
of CPSC arnd ED {see Analysis of
Comments, p. 5), 8 view with which the
Agency disagrees. ED is not authorized
to requirs detection of asbestos (the
School Asbestos Hazard Detection and
Conirol Act establishes a program to
assist school districts financially}.
Further, as stated in the preambie to the
proposal (45 FR 61973), EPA finds that it
would be prohibitively difficult to
identify companies which could be
required to provide notice to schools
under the authority of the Consumer

"Product Safety Act, sections 12 and 15. It
is therefore necessary to regulate under
TSCA (45 FR 61974),

IV. Discussion of the Rule

This section discusses modifications
and clarifications of the rule as a result

of public comment on and further
analysis of the provisions of the
vroposed rule. The Agency's detailed
acalysis of major comments and the
response to each are presented in the
support document titled “Analysis of
Comments,” published with this rule
and also added to the rulemaking
record.

A. Definitions -

Section 763.103 of the proposal (now
§ 783.103) defined various terms used in-
the regulation (45 FR 61988). The Agency
finds that the definitions in the proposed
rule are clear and adequate. They
appear in § 783.103 of this final rule.

The Agency has received several
comments on the definition of “friable
material” {see Analysis of Comments,
pp. 28-29). After reviewing the
comments, EPA has decided to leave
that definition unchanged. The operative
language of the definition of a friable
material is that it “may be crumbled,
pulverized, or reduced to powder by
hand pressure” (48 FR 61974). EPA
stresses that materials rendered
nonfriable, as by some methods of
ancapsulaticn, are not included under
thig definition. :

B. inspecting Schools

Regarding § 783.3 of the proposed rule
(mow § 763.105), “Inspection for friable
msarterials,” one comment pointed out
¢hut not all schools own the structure
they usa and may not be able,
practicaily or legally, to take the steps
required by the rule. EPA is ciarifying
the identification requirements in this
final rule (§ 763.105) to indicate that
local education agencies which lease or
use a atructure for school purposes must
take steps to ensure that the required
procedures are carried out, regardless of
ownership (see Analysis of Comments,
p. 29).

EPA has also changed the description
of the inspection process to make it
ctear that an inspector must touch
suspect materiai to determine whether it
:8 friabie.

C. Sampling Friable Materials

Sectionr 783.4 of the proposed-rule
(now § 783.107) laid aut the Agency’s
sampling requirements (45 FR 81987).
The proposed rule stated that three
semples must be taken from each area
of friable asbestos-containing material
(45 FR 81975). Section 763.107 of the rule
adopts that requirement. EPA has
published *Asbestos-Containing
Materials in School Buildings—
Guidance for Asbestos Analytical
Programs" to provide guidance on a
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method for randomly selecting tnesa
samples. .

Several comments questionad the
ability of only three sampies to yield
reliabie results, citing instances where
the analytical results from three or more
analyses differed greatly. EPA
recognizes that there may be instances
in which the analysis of three sampies
of friable materials might produce
inconclusive results. As stated in the
preamble to the proposazl, the
requirements for three samples is based
on the Agency's finding that mast
materials can be characterized by three
samples and that requiring additional
samples for all materials would be an
unnecesslry expense. Less thaa three
samples, however, cannot accurately
characterize the materiel. and in cases
where only one sample was taken.
additional samples will be required (sec
H. Exemptions below). The Agancy does
not intend to publish any additional
ruies at this time to address potential
problems with sampling but
recommends that local officials consult
with their Regional Enforcement Office
as to the Advisability of taking
additional sampies in specific inetances
(see Analysis oi Comments, Definitions).

Comments on the rroooeal quastioned
_ whether inspectors could distinguish
“sampling areae” Tom wiick to "ake the
samples. EPA emphasizos that the
definition is meant to provide guidance
to inspectors who may find twa or more
distinct friable materials in a scoool. If
two areas differ in appearance, the rule
requires that three sampies be takan
from each. In this way, inspectsrs may
be able to determine, for exampie, that
one area contains asbestos and that
another does not. If all the friatle
material in a-building is homogereous in
appearance, then it should be Teated as
one sampling area.

" EPA is also noting in the rule that the
use of respirators is highly
recommended when insrecting tehind a
false ceiling and when taking large

numbers of samples of friable materials,

One comment suggested respirators be
required. EPA finds thai sempling may -
lead to exposures up to 0. fibers per
cubic centimeter (f/cc) end that the use
. of resplrators during sampling may
prevent such exposures. Whiie it is
always advisable to avoid unnecessary
exposure to asbestos. EPA does pot find
the evidence sufficient to require the use
of respirators (see Analysis of
Comments, p. 34). -

D. Analyzing Friable Materials

.Section 763.5 of the proposal (now
783.108), “Analyzing friable materials,”
(45 FR 81887) required the use of specific
analytical technigues for bulk ma‘erials.

“DPA descrited tnc analyiical protocol to
| & followed as “Polarized Light
Microscopy (PLM), gnpricmented where
necesscry by X-ray Diifraction * * * "
This requirement (8§ 762.109 of the rule)
has not changed 'n the preamble to the
proposal. the vrord “supplemented” was
accidentally omitted from the discussion
of the enalytical method (45 FR 81976).
The Agercy rz-emphasizes that PLM is
the preferred method, and that X-ray
Diffraction is not in itcelf adaquate to
identify asbestos.
E. Warnings and Nolticstons

Section 783.8 of the preposzl{now
§ 763.117). "Warniags and
notificattons,” {45 FR 51487} presented
propesals. ic require sosting of a notice
of ingpection, provision of certain
informaticn o:1 asoesice to smplovees,
and direct cotisication of inspection
results to parant-teachar sesociations.
The Agency raczived coinments
concerning tha cursiion ef the posted’
warninge 107 sancol emmic-ees. EPA is
droppins e reaiivament 1o e
of nokiges in Inh6s
frisble resrtng. o ninis

B P o s
L.l Lcmoigats.

L nziiRe notice
-reacticn,

5f metarials
ds thet

R,
Gale TIallPon W

statiag tie sesulte sfinvpecdens, inciude
the sta:2ment: “ii is importunt to note
thet ot i Ziabls ashestno-conteiniag
marerial reed be remaved oo schools.
Once such materiat hee baen identified,
a program can bas impiemonted to ensure
that the material ie maintained in good
condition and that appronsiate
precautions are follorwed wnan tha
materici is digmurbad for 227 reazan.”

Finally, the coniexni of the " Guide for
Reducing Asbestice Expreure” hes been
changed slightly. Now inziuded are
recommendations thst watar te which a
wetting agent haz been added ba uced
when asbestos-containing material {5 to
ba worked on and that debris from such
work be disposed of in plastc bags (see
Analysis of Comments, pp, 40-41).
F..Resordkeeping ’ .

Sections 783.7 end 763.8 of the
proposal deait with records to be kept
by local education agencies (45 FR
61992). EPA is promulgating § 783.114,
Recordkeeping (proposed § 783.7),
without,changes. However, the Agency
kas determined that the propesed

§ 782.9 Cpifanal Form, should be
eliminated from the regulation. Despite
one cotai 2nt fo the effect that the
Optinnel Fcrm should be mandatory, the
Agency finds thet the material in the
form is unnecessary for this rule.

EPA recommends that local education
agencies institute a management system
based on thase records. The
manegemant system should be used to
conuel access io friable asbestos-
containing matarials, such as when
repair work is to be done. Local
education agencies can then ensure,
before maintenance or renovation is
done, that workers are properly
protected aod diat any debris from the
work is claaned up. Local education
agencies should also periodically
inspect frigble asbestos-containing
materisi to determine whether, due to
deterioradon or damage, the material
requires coltecive action.

G. Compliance

I 2 7039 of the proposal (now

DA stated the compliance
i anc proposed possible
v.olations (45 FR 81997).
ol e compliance section of
. iadlicatzd that some

.. eware of exemptions:
S <rify the compliance
o andol § 763,115, EPA is

-5 ;uc:] education agencies that
b eugible for exemptions if
sted certain detection
educstion agencies are

- ic the exemption

“cad exemptions to local
ratian sysucies which had
underiaken certain activities (45 FR
81997). EPA hus changed the exemptions
secticn. The proposal exempted from
§% 732.2 €3.4, and 783.5 (now
§§ 7£2.107%, 733 167, and 763.109] schools
in whick past activides in compliance
wilh "ke rtion, sampling and
aralyzie oravisions of the rule had been
caondudied 148 FR @1977). This exemption
is adupted in § 783.117. EPA is now also
sxemnting sciools built after December
1, 1878 from all provisions of the rule
beceuse the application of friable
asbestos-containing material was
banned by EPA by that date. Little
purpose would be served by inspecting
these schoola and keeping recards of
(presumably) negative findings.
Howevar, EPA has decided that the

exemption of past actions in compliance

with the recommendations for
inspections and sampling under the TAP
is too broad in cne respect: where a

’
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finding of “no asbestos” is based on
analysis of less than three aamples of
the friable material, EPA will require
that the material be resampled in
accordance with the rule. Less than
three samples may have been anaiyzed
in some schools because there were less
than 15,000 square feet of friable -
materials which, according to TAP
guidance to take one sample per 5,000
square feet, would have required only
one or two samples.

This revision is made because,when
the true asbestos content of a material is
low, the analysis-of only one or two
samples may not detect asbestos. Some
low content materials may have been
incorrectly classified as nonagbestos
merely because the one or two samples
analyzed were taken from spots in
which poor mixing of the original
material resulted in very little asbestas
being present. EPA finds that a'total of
three samples are necessery to provide
a high degree of certainty that any
asbestos present throughout the
sampling area is detecied. Thia revision
should not affect the ma;nrity of schools
which have already taker samples
because many have more *than 15,000
square feet of materiels (ard therefore
took at least three samples; and many
others have taken more samples than
recommended under the TAP.

In addition, EPA has decided to
specifically exempt from the inspection,
sampling, analysis, notification and
recordkeeping requirements schools
which can meet one of twn criteria.
These criteria are: {1} Schoois which,
prior to the effective date of ths rule,
have inspected. sampled and analyzed
according to the procedures ia this rule,
and found no friable asbestos-
containing materials. The schoal record
must contain a copy of all laboratory
reports, and all correspondence with
laboratories, (letters discussing
analyses, results, etc); (2) Schools that
can document that. at the time of
construction, modification, or
renovation. no friable asbestos-
containing building materials were used.
To qualify for these exemptions, a-
school must keep the supporting records
and a certification statement signed by
the person responsible for compliance.
The certification, found in § 783.117 of
this rule, must state that, to the best of
the official’s knowledge, the school does
not contain friable asbestos-containing
materials.

The Agency is concerned that
education agencies fully understand the
exemption for schools which can
document that no friable asbestos-
cantaining building materials were used
at the time of cdnstruction, modification,

or renovation. The utility of building
records often is extremely limited
because the records are incompietae, If
available at all. Records may indicate
that a fireproofing spray was used -
without indicating its content, or they
may incorrectly state that a material has
asbestos when scme other fiber was
substituted during application. The
records used as documentation for this
exemption must clearly indicate that no
iriable asbestos-containing materials
were used. For example, EPA's
experience from the Technical
Assigtance Program was that
architectural plens are insufficient
dccurentation in themselves if they
only state that asbestos-containing
materiais should not be used. Therefore,
urless the records clearly show that the
friable materials themselves used during
conatruction. modification, or
renovaiion did not include asbestos, a
school should not eonsider the records
sufficient jusitification to qualify for the
xompﬂon

 Seh 558 i waiiok school officials
ducideq 6 Tes! Irinble matarials as
‘J“c'..,,n tuE}' coniain agbestos are also
exempt fvom the iispection sempiing
ana enalysis ra"u:‘.ma..u of this ruls.
ERAcequlres thns, wherz a positive
finding of astes'cs is based either on
recoras or on only oga or two samples,
local education agencies shouid take up
15 thres sampiex. This will provide
greater ceriainty anc pernaps eliminate
unrece3sary reaiment of nonasbestos
materiala.

Cue cotamawut ou the proposed rule
pointed out wice variation in analytical
resulis from three laboratories analyzing
split samples of seversl iriadle. --
materigls, Anaiyees were apparently
done prior to EPA's preparation of an
interim analytical protocol for PLM (in
mid-1980), and there is some question
about the ability of the three
laboratories to croperiy detect asbestos.
EPA will nct require that all analyses
done before the protoccl was prepared
be repeated. Howaver, EPA strongiy
recommends tha: school districts review
, their information on ail earlier analyses’
’ results to determine.whather proper
techniques were used.

The Agency has also determined that,
in a school where previously discovered

friable asbestos-containing material has ‘

been removed or satisfactorily
encapsulated so that it is no longer
friable, the provisions of this rule should
not apply. By undertaking these - -
corrective actions, school officials not
only will have substantially complied

. with the identification requirements,

they will also have removed the types of
materials which are the focus of the

recordkeeping and notification parta of

- this rule.

V. Export Reporting

Section 12(b)(2) of TSCA requires any
person who exports or intends to export
a chemical substance for which a rule
exists under TSCA section 6 to notify
the Administrator of such export or
intent to export. This requirement
applies to export of bulk asbestos and

- agbestos in mixtures which must be

processed or fabricated before further
distribution in commerce.

Regulations regarding this
requirement were published in the
Federal Register of December 18, 1980
(45 FR 82844). EPA issued a clarification
on these requirements in the Federal
Register of July 21, 1981 (48 FR 37609).

Notices shall be sent to: Document
Control Officer, TS-793, Office of
Pesticides and Toxic Substances,

Environmental Protection Agency, 401 M

St. SW.,, Washington, D.C. 20460.
V1. Rulemaking Record

EPA has established a Public Record
for this rulemsaking {docket number
OPTS 981004) wkich along with a
complete index is available for
inspection in the OPTS reading room
from 8:00 a.m. tc 4:00 p.m.. Monday
through Friday, excluding-legal holidays.
at 401 M Street SW,, Washington, D.C.
The record was listed in the preamble to
the propozed rule (45 FR 81880), and is
hereby incorporated. Documents and
letters have beea added to appropriate
szctions of the record as listed below
under each section's title:

E. Commants on the Proposal

The Agency received 45 main
comments and 11 reply comments on the

‘proposed rule.

G. Support Documents

1. USEPA, OPTS, OTS. Support
Document for Final Rule on Friable
Asbestos-Containing Materials in
School Buildings—Health Effects and
Magnitude of Exposure. Draft. August 3,
1981.

2. USEPA, OPTS, OTS. Support
Document—Asbeatos-Containing
Materials in Schools—Health Effects
and Magnitude of Exposure. F’mal Rule.
January, 1882.

3. USEPA, OPTS, OTS. Support
Document—Economic Impact Analysis
of the Final Identification and
Notification Rule on Asbestos-
Containing Materials in Schools.
January, 1982.

4. USEPA, OPTS, OTS. Analysis of
Comments on Proposed Rule for
Identification and Notification of
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Asbestos-Containing Materials in
Schools. January, 1982, - .

J. Other Federal Regxster Nolical

1. 45 FR 61850. Department of
Education. Asbestos Detection and
Control: Local Educational Agencies;
Asbestos Detection and State Plan:
State Educational Agencies (September

- 17, 1980},

\

2. 48 FR 4536. Department of
Education. Asbestos Detection and

‘Control: Local Educational Agencies;

Asbestos Detection and State Plan:
State Educational Agencies; Final
Regulations. {(January 18, 1981).

K. USEPA News Releases. -

1. USEPA.."EPA Adopts Interim
Canceér Asgessment Procedures " May
19, 1978).

L. Reports
1. Albert RE, Train RE, Anderson E.

‘“Rationale Developed by the

Environmental Protection Agency for
the Assessment of Carcinogenic Risks."
JNCL 58 (1977); 1537-1541.

2. Atkins Research and Development.

. Asbestos: Review Of Uses, Health

Effects, Measurement and Control..

. Epsom Surrey, England. (January 1977.)

3. Auerbach O, Conston A, Garfinkel
L. Parks V, Kaslow HD, Hammond EC.
“Presence of Asbestos Badies in Organs
Other Than the Lung.” Chest. 77 (1880):

- 133-137.-

4. Baris YL, Artvmli M Sahm AA.
“Environmental Mesothelioma in
Turkey.” Ann NY Acad Sci. 330 (1979):
423-432.

5. Churg A. Warnock ML. “Asbestos
Fibers in the General Population.” Am .
Rev Respir Dis. 122 (1980} 666-678.

6. Commission of European -
Communities. Public Health Risks of
Exposure to Asbestos: Report of a
Working Group of Experts Prepared for

"the CEC, Directorate-General for Social
‘Affairs, Safety and Health Directorate.

(1977): Elmsford, NY: Pergamon Press.
7. Corn M. “Sampling Strategy, Air
Sampling Methods Analysis, and ]
Airborne Concentrations of Fibrous
Glass in Selected Manufacturing
Plants.” Paper presented at the _
Symposium on Occupational Exposure
fo Fibroua Glass held on 26-27 June-
1874. Sponsored by the National
Institute for Qccupational Safety and
Heahh' College Park; Maryland (1976); -

8 Davis JMG. “The Use of Animal.
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1. State of Hawaii, Department of
Health. Letter from MK Kolzum, D.D. for
Env. Health, to John Ritch, Jr. Director,
IAQ, OTS USEPA. Subject: Response to
|. Ritch's notice of May 15, 1981 re:
Conference on Encapsulation of
Asbestos-Containing Material. (05/22/
81). With Enclosure—State of Hawaii,
DOH, et al., Report on House Resolution
#358. Requesting a Report on the Status
of Efforis to Remedy the Problem of
Asbestos-Containing Materials in the
Public Schools and Ra!ated Health
Risks. 10th Legisiature, State of Hawaii.
1880.

2. Latter from T.S. Hardy, Kirkland
and Ellis, Counsel for AIA. To E.A.
Klein, Esq. Subject: Friable Asbestos-
Cantaining Materials in Schools;
Proposed ID, (specifically Quantitative
Risk Assesament), (08-168-81).

Any person wishing to notify EPA of
any errors or omissions in the
rulemaking record must do so before the
effective date of this rule.

VIL Executiva Order 12291 ,

Under Executive Order 12291, EPA
must judge whether & regulation is

- “Major” and therefore subject to the

requirement of-a Regulatory Impact
Analysis. This regulation-is not major
because: the overall economic impact of
the rule is under $8 million: it imposes
only a small increase in costs on the

_schools affected by the rule; and it has

no adverse impact on competition,
emmployment, investment, innovation, or
on the ability of U.S.-based enterprises
to compete with foreign-based
enterprises in domestic or export
markets.

.This regulation was submitted to the
Office of Management and Budget
(OMB) for review as required by ~
Executive Order 12291,

VIII. Paperwork Reduction Act

The Paperwork Reduction Act of 1980,
44 U.S.C. 3510 et seq (the "Act"),
authorized the Diractor of the OMB to
review certain information coliection
requests by Federal agencies. EPA has
determined that the racordkeeping and
reporting requirements of this rule
constitute a “collection of information”
aa defined in 44 U.S.C. 3502(4). In
accordance with tha Act, the -
recurdkeeping and reporting of this rule
has been reviewed by OMB and the
Federal Education Data Acquisition
Council. The OMB control number is
{2000-0483).

List of Subjects in 40 CFR Part 783

Environmental protection, Hazardous
materizals, Recordkeeping and reporting
requirements, Asbestos.

Deted: May 21, 1982.
Anne M. Gorsuch,
Admirustrator.

Therefore, Chapter I of Title 40 of the
Coda of Federal Ragulations is amended
by adding a new Part 763 consisting at
this time of Subpart F to read as follows:

PART 763~ASBESTOS |

Subperts—A-—E [Ressrved]

Subpart F—Fricble Asbestos-Containing
Materials in Schooils

Sec.
763.100
763.103
763.105
783.3107
783.109
783.111
783.114 -
763115

Scope and purpose.

Definitions.

Inspection for friable matanal.

Sampling friable material

Anaiyxing friablexmaterial

Wamings and notifications.

Recordkeeping.

Compliance.

763.117  Exemptions.

763.118 References.

Appendix A—Interim Methods for the
Determination of Asbestos In Bulk
Insulation Samples.

Authority: Sec. 8 of the Toxic Substances

Control Act. Pub. L. 84460, 90 Stat. 2020 (15

U.8.C. 28085). R

‘Subparts—A-E [Reserved]

Subpart F—Friable Asbestoe-.
Containing Materiais.in Schools

§763.100 Scope and purpose.

(a) This rule requires local education
agencies to identify friable asbestos-
containing material in public and private
schools by visually inspecting school
buildings for friable materials, sampling
such materials, and having samples
analyzed by appropriate techniques

referred to in the rule. In addition, the
rule requires local education agencxes to
post a notice of the results of
inspections and analyses. The rule
requires local education agencies to
provide warnings on the health effects
of asbhestos and instructions on methods
to avoid or reduce exposure to school
employees of any school with friable
asbestos-containing material and to
notify parent-teachers associations of
the results of inspections. The rule also
includes recordkeeping requirements.
Local education agencies may
contractually delegate their duties under
this rule, but they remain responsibie for
the proper performance of those duties.
Local education agencies are..
encouraged to consult with EPA
Regional Asbestos Coordinators for
assistance in complying with this rule.

{b) The addresses and telephone .-
numbers of the EPA Regional Asbestos
Coordinators are:

{1) EPA Region |
Asbestos Coordinator
Air and Hazardous Materials Division
JFK Eedersl Bldg. "
Boston, MA 02203
(617) 223-0585
(2) EPA Region O
Asbestos Coordinator ‘
Room 1013, Woodbridge Avenue-

Edison, NJ 08837
(201)-321-6668

(3) EPA Region I

Asbestos Coordinator
Curtis Building

Sixth and Walnut Streets
Philadelphia, PA 19108
(215} 597-8858, 5878683

. (4) EPA Region IV

Asbestos Coordinator
345 Courtland Street
Atlanta; GA 30383
(404) 881-3864

(5) EPA Region V

Asbestos Coordinator
230 8. Dearborn St.
Chicago, IL 60604
(312) 886-8003

(8) EPA Reglon V1.

Asbestos Coordinator
First Internat’] Bldg.
1201 Elm Street
Dallas, TX 75270

(214) 7672734

(7) EPA Region VII

Asbestos Coordinator
324 East 11 Street
Room 1500

[8ve vT10S8D
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Kansas City. MO 84108
(818) 374-68538
(8) EPA Region VI -
Asbestos Coordinator.
1860 Lincoln Street

Denver, CO 80285
(303\337-3828

(9) EPA Regipn X
Asbestos Coordinator
215 Fremont Street

San Prancisco, CA 94105
(415) 974-8123

(10) EPA Region X
Asbestos Coordinator
1200 Sixth Avenue

Seattle, WA 96101
(206} 442--2888

§ 762.103 Definitions.

For the purposes of this part:

{a) “Act” means the Toxio Substances
Control Act (TSCA), 15 US.C. 2601, et
seq.

(b) “Asbestos™ means the asbestiform
varieties of: chrysctile (serpentine);
crocidolite (riebeckite); amosite
(cummingtonite-grunerite}:
anthophyllite; tremolite; and actinolite.-

{c) “Asbestos-containing material”
means any material which contains
more than 1 percent asbestos by weight.

{(d) "Friable material” means any
material applied onto ceilings, walls,

structural members, piping, ductwork, or

any other part of the Lbuilding structure
which. when dry, may be crumbled,
pulverized. or reduced to powder by
hand pressure.

{e) "Local education agency” means:

(1) Any local education agency as
defined in section 198(a}(10) of the
Elementary and Secondary Education
Act of 1965 (20 U.S.C. 2854).

(2) The governing authority of any
nonprofit elementary or secondary
school, where the term “nonprofit”
mesans owned and operated by one ar
more nonprofit corporations or -
associations no part of the net earnings
of which inures, or may lawfully inure,
to the benefit of any private nhue.hnlder
or individual.

{f) “Sampling area” means any area,
whether contiguous or not, within a
school building which contains friabte
material that is homogeneous in texture
and appearance.

(g) “School” means any public ar

privata day or residential schoo!l that
provides elementary or secondary
education for grade 12 or under as
determined under State law, or any
schooi of any Agency of the United
States.

(h) “School buildings" means:

(1) Structures used for the instruction
of schooi children, incivding classrooms,
laboratories, librariz~, rezzecch facilities
and edministrative {eciliticu.

(2) School sating fariiities, aad sckeol
xitchens.

(3) Gymuosgsiums or cthrr facilities
uzed for athlatic or racrectianzl
activities, o fer covrvey w physical
education. .

4} Dormitntins or orher iylnn areag of
residential sr:fmol,

{5} Maunienance. < nrzpe, or vliliny
facilities esseutizi to the operation of
the faciliies dezermbhes o rebparagraphs
1 through 4 of tois parag: sTaph.

(i) “Use of ashesion” rmzens the
presence of Asoesios-noninining —
maierial in achco: Huildinsa.

VT e cenliBivis

T NiEw B8 ASL

building, to lc

{u) Thia m:s;-e .' :
xoﬁxmgmr and taus
- aterials, mcmd.L'L
sugpended =zi
pnz‘::aneni s

“A,_g.

Schoc! Sd‘i.d 130

Cv~ ds:"
Locumend) ?u 1\“...:13'..\.030)

Fsrdecular eftenticn _howld be paid to
the recommendatioa regarding

“respirators. Copies of ihs document can

be obtained by caliing 800-424-6065 (in
Washington, D.C. cell 554-1404),

§763.107 Ssrping frizzio moterizl

(a) If friable materizis are found in a
school building, local sducation
agencies shell identily eash distinct
sampling area of frintle raatsriala within.
the school butlding, teke at least three
samples from locations distributed
throughout the sampling area, and label
each sample container with a sempla
identification number urnique to tha
sampling location and building.

(o) Oﬁucmls should consult
“Asbestns-Containing Materials in
School Buildings: A Guidance -
Document,” Part 1, Chapter 5, for further
information on sampling procedures.
The requirement that three samples be
taken in each sampling area supersedes
the reccmmendation made in the
Cuidance Document to take one sampie
par 5003 square {eet of friable matenial

(¢} Sampling locations should be
randomly distribated within the
sampling: the locations should net be
seiected simply for convenience or ease
of reaching the sample, or because the
sampler judges the locaton to be
represectative. Samples shall be taken
using small emalabla containers; samples
shall penerTate thie depth of the friable
matariai (o the subatrate.

§7v83.108 Antlyzing friable material

Local educatinz agencles shall have
il sampies of f-izble material analyzed
for asbestes using Polarized Light
Microscory [Pk}, supolemented where
necgasary by HA-ay Dmtacuon. in
acgerirsca vtk “interi Method for
tha Determinstc: ofAsbesﬂfmm
Minerals iz Zultk izsulation Samples.”
which ia found vader appendix A of this
Subpart. Parsous interested in analyzing
buik 9amples for asbestos can obtain
copies of the dorunent by calling 800-
4249085 {in Yearaington, D.C., call 554~
" i), A lisi of laboratories capable of
conducting anzivaes of friakble materials
12z n¢ odtainred ov cadling 800-334-8571,
arr.sasrios 6741, Onicials should consult
" Aspestos-Containing Materials in
Scaool Buildings: A Guidance

Documesnt.” Part 1, Chapter 8, for further

infcrmation cn snalysis of friable
materials.

§733.111 Wamings and notificstions.

(a) Local education agencies shall
post in the primary administrative and
custodial offices axd in the faculty

‘common rooms of each school under

their authority a completed copy of the
following Notica to School Employees
uniess no friable asbestog-containi
material i3 present in,the school The
notice shall remcin posted indefinitaly
in any school which bas friabie
asbestos-cantainicg material.

BHLING CCOR SH80-33-24

\
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NOTICE TO SCHOOL EMPLOYEES

In sccordance with EPA reguiations, this school has been inspected for frisbie (sasily crumbied) materisls which
contain ssbestos, Friabie asbestos-containing material may cause hesith problems.

A record of the inspection, a disgram of the locstion(s) of frisble ssbestos-containing materials, and 8 copy ot

Friable asbestos-containing materisi is present in

{Name of School)

relevant EPA reguiations are avsilable in

For turther informatian, interested persons shou!d call B00-424-0085 (554-1404 in the Washington, DC area).

EPA Form 77303 5-02)
BRLING COOE $600-88-C

Buikding

Agam

Signed:

{Name)

{Thie)

68BYC v10S)H
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* (b) Local education agencies shall
provide to all persons employed in
school buildings under their authority
which contain friable asbestos-
containing materials a written notice of
the locaton, by room or building area, of
all friable asbestos-containing materials
in the school. .

(c) The following information on
interim procedures to reduce exposures,
“A Guide for Reducing Asbestos
Exposure,” shall be provided to all
custodial or maintenance employees:
PRLING CODE $580-50-4

p 1082
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) A GUIDE FOR REDUCING ASBESTOS EXPOSURE

PURPOSE

Mhmmhmmuﬂlfowwrmﬂm

Y Lt i Materials wirich contsin as-
our wchool buiding comaica .y o e fit Plesss reed it carsfully,

bestos-and ey relesse fibers into the air. Bresthing ssbestos

PROTECTING YOURSELF FROM ASBESTOS

Some of the frisbie building materiais in your school contsin
ssbeseos. Frisbie ssbesros-containing materisis crumbie eesily
and reiesss fibers into the eir. Bresthing these fibers may couse
cancer and other dissases. The more asbestos you brestha, the
grester your chences sre of getting dissase. You can taks pre-
cautions that well taduce or eliminate the nsk of being exposed
10 ashestos.

Find out from your supervisor wherg these frisble ssoestos-
cCONWINING materials are in your building. Do not touch or
disturd them uniess you have to. If you must handis an
sshestos-corvtaining material, first lightly spray it with water,
tEPA recommends using water which contains watting soents,
if they sre aweilable.] Wet asbestos-coniaining matarials will
NOt relsase as many fibers,

Even if friable asbestos-containing materiats are not disturbed,
they may- refesss asbestos fibers, which wiil fail siowly to the
Hoor. If you are clesning in arsas which contain these mate-
risis, do NOt uss 3 broom: it will stir the fibers into the aw. Do
NOt use a vecuum cleaner uniess it 13 equipped with 3 Hwgh
Efficsency Particulate Absolute filter. The fibers are so smati

,

they can pass through an ordinsry vecuum clesner and out
into the room, R

When clesning in arges which contain friabls ssbestos-con-
taining matarisis, use dampened mops and dustcioths. Damp-
enad mops and dusteioths will hold. the fibers much better
than dry mops and dustcioths, and will reducs the number of
flbers put back into the sir. it is best to use mops with dis-
possbie heads and to throw awasy the mop head after use.
Otherwiss fibers wilt be reiessed as the mop dries. Use either
lightly dempened mops or cloths or 8 vacuum with a2 High
Efficiency Particuists Absoluts filter t0 clean arass where wet
mmmnolhund (such e carpeting or hardwood
fioors).

Cloan wablas and chairs in the arse with damp cloths. Do not
dust them with brushes or with dry cioths, and d0 NOt vecLRIM
them. :

Aftar you ute the mop heads and cloths, put them in 8 plastic
bag woits they are still wet. O1siodged masteriais shoukd mo{g

oced i plastic bags for GRW

A LIST OF IMPORTANT POINTS T REMEMBER _

~

1. Do not handle or disturd friabile asbestos mm«gmﬁ

riale un‘- neCoSIarY. _

2.1f YO'(M handie ssDESIO-CONTAINING Materials, wet them
tirs,

i ,H you must disturb asbestos (for exampie, to repair 8 light),

-~ 300 your supervisor before starting work. Then;

”

3. Piace & plastic dropcioth beliow tl;n work ares.

b. Seray. asbestot-containing materisl with water befors
YOU distinrd 1t;

¢ Make sure that only thoss persons who are necessary for
the job are i the area.

d. Md the ssbestot you remove into a heavy plastic bag.
Seel the beg and discard it.

4. After the job, ciesn 2il the ladders and 100l you uessd
with 8 wet coth.

EPA Form 7730-2 882}

BRLLING CODE $680-50-C

f. Ro# up the dropciuth carofully and put it in a plastic
bag. Discard the bag.

g. Ciean the floor batow the work area with 3 wet mop.

h. Put the mop head sna the cloth used to clean the ladders
in 2 piastic bag whils they are still wet, sesl the bag, and
diacsrd it -

4, If you must disturb or remove large sections.of asbestos-
containing material, e your supervisor before you begin.
The National institute for Occupational Safaty snd Heasith.
recommends that 8 respirstor approved for toxic dusts be
worn during such work.

You should make srrangements to turm off the school's venti-
Istion system if you are disturbing or removing large sections
of asbestos-containing materisi. The ventilation system shouid
remain off untit the work is completed and the ares has been
cleana.

T —

]
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(d) Local education agencies shall
provide notice of the results of
inspections and analyses in each school
in which friable asbestos materials are
found to the appropriate parent-teacher
association of that school. If thers is no
parent-teacher association for the

school, the local education agency shall .

notify directly the parents of its pupils.

§7683.114 Recordkeeping.

(a) Local education agencies shall
compile and maintain in the
administrative office of each achooi
under their authority a record which
shall include:

{1) The name and address of the
school.

" (2) A list of all school buildings
associated with the sehool, indicating
whether each bulilding has been
inspected for friable materials in

- compliance with § 783,105, and which
buildings contain friable materials.

(3) Copies of the Notice to School
Employees, found in § 783.111(a).

(4) For each school building which
contains friable materials:

(i) A biueprint, diagram, or written
description of the building which
identifies clearly the location(s) and

approximata area(s) in square feet of -
each sampling area of such material(s),
the locations at whick scmples were
taken, and the identific= hon number of
each sample. and which shows or
describes clearly wuether eech sampling
area of friable material contains
asbestos, including an estimate cf its
percent asbestos content as determined
by calculating the average of the percent
asbestos contents ci alt samples taken
in that area.

(ii) A copy of ail laboratcry reports
and all correspondence with
laborataories concammg the analysis of

. sampies taken in accordarnzs with

§783.107,

(6} If the schoeol couiains Tiable
asbestos-contaicing raterisla, copies of
the “Guide for Raducing Asbesica
Exposure” contained in € 765.211(t), and
ane capy of “Asbasice-Containing,
Matsarials in School Build‘ags: A

Guidance Dc"x.men‘ " etz tand 2
h

8] A statement!
of the rule heve &e
the pe.zcm reaszo.at

the o

- SUP. B
@Te0L & L3ilG L0T Ll

{b) Each local educatiomr agency shall
retain in the administrative office of the
agencv:

(1) A list of all-schools under its .
authority, indicating whether schools ~
were inspected in accordance with -

§ 763.105, and which schools contain
friable materials.

(2} A record of the friable materials in
schools which were sampled and
ansalyzed in accardance with §§ 783.107
and 783.109, indicating which materials
contain asbestos.

(3) For each school which contnms
friable asbestos-containing materials,
the-total area of such materiais in
square feet, and the total number of

- school employees who regu.lariy wark in

the schoal.
(¢} Form. Each local educanon‘ageucy
" shall complete and retain in the
administrative office of the local
educstion agency the following form
“Inspectiona for Friable Asbestos--
Contzicing Materials.”

BLLREG COOE G500-60-4

AR TR
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T

INSPECTIONS FOR FRIABLE ASESTMi’MNING MATERIALS

1. Plense provide the following information sbout the local sducstion ogency: ) N

Ale@ OF AGENCY

ATATE R . 5 o=

Piease £l 0 the {oliawsing ivlormation shout the schoalts- . ) -
uader the sutherity of this locE-eCducstON 8gency : .

2. Wmmmm inspected for frishie oumacsisis in accontesos with §283.106 of :
vig 4Q ot the Code-of Federsl Regulstions. ] -

3" The membaer of schoais whare {richis rssteriais are prasent.

1f the dnswer t0 question 3 is none, dmdqucmoml 7m¢mmmmm .
fill in the following Informetion abowt the schoois snumersted n-auaston 3:

4. The number ot schools it which ail trisble metsriais have been sl svd anciyzod in-oecordancs. - .
with-§ § 763,102 ana 783.108 of Titka 40 of the Code of Fudersl Fegulstions, -

5. The number of nchod! with frisble materisi(s) that contain(sl askbcs.

7

If the answer 10 question 5 is none, disregard questions 8 — 7 and go on to the cartification. Otherwise, filft in
the following information sbout the schools enumersted in question &

<

6. The totai aven.es sauare fest of all frighle S50SSTOI-COMtEW GwEtIGE FOURS ét these saivesie. .

7. The total number of schoo! empievess who reguisrly work in schools viem triabis sebgstoe -
COMERINIOG AN olS 578 DRASORL. - -

CEHTLFBATI“L Plasse read and sign balow the foilowing rtatement: - -

| wmzmmmm WMMW”EP&W‘OCFRM?NMM“?
“Ashestas-Contaning Materials ia Schools |d'nt|hctt|on snd Netitesuon,” snd that-the wlermnation on this form is, to the b-n of
my knowiedge, wus and compiess.

SIGNATURAE TYPED OR € REBKT DX -
T YRGD-OA FASNTED TITLE: . - [ ST
.’_’\_ .
: i - . 1

 Additionat forms can be obtained by calling B00-424-9065 (564-1404 in the Weshington, DC areal.

EPA Form 7730-1 0-82)
SILLING CODR 0580-60-C

£ob2 108D
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§ro%118 Compllmeo.

{a) Local education agendes shall
comply with all parts of this regulation
by May 27, 1983. Local education
agencies that have aiready conducted
detection activities should consult
§ 763.117 Exemptions.

(b) Actions undertaken by municipal
or State officials on behalf of local
education agencies as a part of a
municipal or State school asbestos
program shall constitute compliance
with this regulation to the extent that
such actions conform to the
requirements of this regulation.

{c) Section 13(1) of TSCA (15 U.S.C.
2614) makas it unlawful for any person
to fail or refuse to comply with any rule
promulgated or order issued under
section 6 of TSCA (15 U.S.C. 2805). Thus,
failure to comply with any aspect of this
rule constitutes a vialation as defined by
section 15(1) of TSCA.

(d) Section 16{a) of TSCA (15 U.S.C.
2615) provides that any person who
violates any provision of section 15 shall
be liable to the United Statss for civil
penalties. If a violation is xnowing or
willful, criminal penaldes may also be
assessed. Under saction 17 of TSCA (15
~ U.S.C. 2818), the Agency may take -
injunctive action to restisin persons

from violating a rule prcmulgated under

section 6 of TSCA.

§ 763,117 Exemptions.

(8) Schools that were inspectec,
mmp!ed and analyzed prior to this ruls.
(1) Schools are exemp! from §§ 783.105,
783.107, and 763.109, if. prior to the
effective date of this rule, iocal
education agencies, or municipal or
Emte agencies. acting on their hehalf.

aver -

(1) Visually inspected ali areas of the
school for friable materials.

(li) Sampled each type of friable
" material found in the-school, as
distinguished by different appeannce or
texture.

(iil) Had the sample(s) analyzed uaing
Polarized Light Microscopy
supplemented by X-ray Diffraction
where necessary, or by Electron
Microscopy.

This exemption for previous eampling
" activity does not apply to school
buildings where it was determined that
a friable material does not contain

1

astestos based on fewer toan three
sariples of the material.

{2) If & achool was fourd io contain
friable asbestos-containing materials,
then §§ 763.111, 763.114 and 763.115, tha
recordkeeping and aotification
requirements, saall apply to the local
education agenciss.

(3} If a school wes found to contaln no -

friable asbestos-containing materials,
the school sizo is exampt Som

§3 735.111, 783.114, and 783,115, the
recordkeeping and netiSeaton
requiremsaty, a*ov’dea ‘a2 schoo!l
reiains & copy of ail is>eratory reports
and all cormeapondente At
labeorstorise eysernis - uiz snalyees of
samnlcs"'( : 2m vnz lo the -
schooi racord i o nng cartifying
staiement. digned ard dated by the -
person responst ibla for cm,ph»n‘.e with
the rule: "I bereby coriiy taat this

_schocl, to thz bact c’ my knewledge,

does noi contain xr:z i ashastos-
coptaining mahn
(bj .:chao ls wiicn s ascvmase that

no frick e ardesioy-von viuing building
matesials voira wrad i omcimeciion,
madificatian. or renpveXon, A tcaoal is-
exexpt frex & 783,105, 7€3.197, and.
783.100, the ir s::ac"dcr.-,::mpiing, and.
azejvsxs recuirements. and 3% 763.111,
7.3314, end .ﬁa.Jzu‘.Lnarucordkeapmg
erd notificazon re'r_xrer.:',':!...

[“U H—v' "r‘-; f“ ‘-‘"C"" av i
documaninyon : ‘LI'_“ 3¢tk time
of consGucluoa, wrl Lonhen, on-
reacvadan, 0o apls cuszsioa/

certaining ’;-...,d‘:\" motehad were used...

Tu qualify for J.us EXELE 00
gocumenistion mua: Lasey show Hat
tke frinble materiais vaed did pot
coatein asbecica.

(2) the gchocl recors coaiains tne
following certifying s‘atament, signed
and dated by the person respoasibla for
compliance with the ruie: “] hereby
certify thet this cchool, to the best of my
knowledge, does not cantain friable: -
asbestos-contaiming roaterials.”

{c} Othsr exemptions. (1) Sactions
763.108, 783.107, and 203.109 akall not
apply to a school in which the record’
contains a signed siatzment certifying
that any friabie materials in the school
ehall be treated for purposas of this rule .
as asbestos-containing, In this case, the
record shall also include information on
the location of these materials.

{2} No piovigion of this aubpm
applies to any school if:
" (i)' Thelocal education agency has
conducted abatement programs that
result in the slimination of all friable
ashestos materials from the school
either by removal or encapsulation of
the materials,

{ii} No part of the school buxldmg was
built before january 1979.

§ 783,119 Raferances.

(a) Generai. The following reference
cuntaing ce:niled information on
sampling an< aunalysis of friable
materialz a»d provides a background on
which this car: is based. Copies may be
obiainer iroa toe Document Control
Officer, Managemant Support Division
(T5-783), Gifice of Pesticides and Toxic.
Subetancee, Javironmental Protection
Agency, Reom E—lOﬂ 401 M Street SW,
Washingtan. Z.C. 20480,

(1} USEFA 1076, “Asbestos-
Coctsining Mzwqala in School
Buiidinzs: 4 Guidance Document” Part
17204 n, f"‘"\‘.f‘:i),

{2) (Regerved] . .

(b) (Reserved;

fippencix A-».:zm-‘!ﬁ IMethod of the

Datermmin<doz of r;sbastoe i -Bulk Insulation--

Sumalss

Sequicn 1, Fsizynac Light Microucdpy

- 13 Fdgmreiy ool sppiicability

Bulk samnle« o] bullding materials taken
for asbestce ictiildcation are first examined.
for hamcgensity and preliminary fiber

t jdentification a low magnification. Positive
fdentifcaticn of cusvast fibers is made by
anaiysis of sudiempies with the polarized
ligat micrcsccpa.

The principles of optical minsrelogy are
well established.! % A light microscope
equipped with two polariring filters is used to
observa spacific optical characteristica of a
sampls. The use of plane polarized light
allows the determination of refractive indices

- along specific crysiallographic axes.
Marphology and color are also observed. A
retardation plate is placed in the polarized -
light path for determination of the sign of
elongation using orthoscopic illummation.
Orientation-of the two filters such that their
vibration planss are perpendicular (crossed:
polars) allows observation of the- .
birefringence and extinction characteristics

.of anisotropic particles.

voéve v10S80
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Quantitative analysis involves the use of
point counting. Point counting is & standard
technique in petrography for determining the
relative aress occupied by separate minerals
in thin sections of rock. Background
information on the use of point counting * and
the interpretation of point count dam is
available.

This method is applicable to all bulk
samples of friable insulation materials

submitted for identification and quantitation

of asbestos components.

1.2 Range .

. The point counting method may be used for
analysis of samples containing from 0 to 100

percent asbestos. The upper detection limit is

100 percent. The lower detection limit is [ess

than 1 percent.

1.3 Interferencas

Fibrous organic and inorganic constituents
of bulk samples may interfere with the
{dentification and quantitation of the
asbestos mineral content Spray-on binder
materials may coat-fibers and affect color or
obscure optical characteristics to the extent
of masking fiber identity. Fine particles of
other materials may also adhere to fibers te
an extent sufficiént to cause confusion in
identification. Procedures that may be used
for the removal of interferences are presented
in Section 1.7.2.2.

1.4 Precision and Accuracy
Adequate data for measuring the accuracy

and precision of the method for samples with -

various matrices are not currently available.
Data obtained for samples containing a single
asbestos type in a simple matrix are
available in the EPA report Bulk Sampie
Analysis for Asbestos Content: Evaluation of
the Tentative Mesthod.*

1.5 Apparatus

1.5.1 Sample A.naiyaia

A low-power binocular microscope,
preferably stereoscopic. is used to examine
the bulk insultition sample as received.
¢ Microscope: binocular, 10-45X

{(approximate).

* Light Source: incandescent or fluorescent.
o Forceps, Dissecting Needlas, and Probes
* Glassine Paper or Clean Glass Plate

Compound microscope requirements: A
polarized Jjght microscope complete with
polarizer, analyzer, port for wava retardation
plate, 360" graduated rotating stage, substage
condenser, lamp, and lamp iris.

* Polarized Light Microscope: described
above.
* Objective Lenses: 10X, 20X, and- 40X or
- near equivalent
* Dispersion Staining Objective Lens

(optional)
s Ocular Lens: 10X minimum,

o Byespiece Reticle: cross hair or 28 point
Chalkley Point Array.

¢ Compensator Plate: 550 millimicron
retardation,

1.5.2 Sample Preparation

Sample preparation apparatus
requirements will depend upon the type of
insulation sample under consideration.
Various physical and/or chemical means
may be employed for an adequate sample
assessment.

» Ventilated Hood or negative pressure glove
box.

* Microscope Slides

¢ Coverslips

® Mortar and Pestie: agate or porcelain.
(optional)

. Wylie Mill (optional;

o Beakers and Assortad Glassware
(optional)

* Cortrifuge (optional)

s Filtration apparatus (optional)

e Low temperature asher {optional)

1.8 Reagsnts

1.8.1 Sample Preparation

o Distifled Watsr (optional)
* Dijlute CH,;COOH: ACS reagent grade
{optional)
* Dilute HCY ACS reagent grade (optional)
* Sodium metaghosphato (NaPOs)e (opticnel)
1.8.2 Analytical Reagenta
Refroctive Index Liquids: 1.490-1.570,
1.600~1.720 in increxents of 0.002 or 0.004.
* Refractive Index Liquids for Dispersion
' Staining: high-dlspersion sertes, 1.550,
1.606, 1.830 (optonal).

- & UICC Asbesios Reference Sampla Set:

Availaoie from: UICC MRC -
Pneumoconiosis Unit, Llandough Hospital,
Penarth, Glamorgan CF8 1XW, UK, and
commaercial distributors.

® Tremolite-aabestos (source to be
determined)

* Actinolite-asbestos (source to be
determined)

1.7 Procedures

Note~Exposure to airborne asbestos
fibers is a health hazard. Bulk samples
submitted for analysis are usually friabls and
may releass fbers during handling or matrix
reduction steps. All sample and slide
preparations should be carried out in a
ventilated hood or glove box with continuous
airflow (negative pressure). Handling of
samples without these precautions may result
{n exposure of the analyst and contamination
of samples by airborne fibers.

1.7.1 Sampling
Samples for analysis of asbestos content

shall be taken in the mannser preséribed in
Reference 8 ard information on design of
sampling and anslysis programs may be
found in Reference 8. If there are any
questions about the representative nature of
the sample. another sample should be
requested before proceeding with the
analysis.

172 Analysis

1.7.2.1 Gross Examination

Bulk samples of building materials taken
for the identification and quantitation of
asbestos are first examined for homogeneity
at low magnification with the aid of a
stereomicroscope. The core sample may be
examined in {ts container or carefully
removed from the container onto a glassine
transfer paper or clean glass plate. If
possible, notn is made of the top and bottom
orientation. When discrete strata are
identified. each {s treated as a separate
material so that fibers are first identified and
quantified in that layer only, and then tha
results for each layer are combined to yield
an estimata of esbestos content for the whole
sample.

1.7.2.2 Sample Preparation

Bulk materials submitted for asbestos
analysis irivoive a wide variety of matrix
materials. Ropresentative subsamples may
not be readily obtainable by simpie means in
heterogeneous materials, and various steps
may be required to alleviate the difficulties
encountered. In most cases, however, the
best preparation is made by using forceps to
sample at several places from thie bulk
materiai, Forcep samples are immersed in"a
refractive index liquid on a microscope slide.
teased apart, coversd with a cover giass, and
observed wilhk tha polarized light microscope.

Altermnetively, attempts may be mads to
homogenize the sample or eliminate
interferences before further characterization.
The selectiox: of appropriate procedures is
dependent upon the sampies encountered
and personal preference. The following are
presented as possible sample prapmdon
steps.

A mortar and pestle can sometimes be
used in the size reduction of soft or loosely
bound materials though this may cause
matting of some samples. Such samples may
be reduced in 8 Wylie mill. Apparatus should
be clean and extreme care exercised to avoid
cross-contamination of sampies. Periodic

" checks of the particie sizes should be made

during the grinding operation so as to
preserve any fiber bundles present in an
identifiable form. These procedures are not
recommended for samples that contain
amphibole minerais or vermiculite. Grinding
of amphiboles may result in the separation of
fiber bundles or the production of cieavage
fragments with aspect ratios greater than 3:1.
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.Grinding of vermiculits may also produce

fragments with aspect ratios greater than 3:1.

. Acid trestrnent may occasianally be-

required to eliminate interferences. Calcium

carbonits, gypsum, and bassanite (plaster)
are frequently pressnt in sprayed or
trowelled insulations. These materials may
be removed by treatment with warm dilute
acetic acid. Warm diluts hydrochloric acid -
may also be used to remove the above
materials. If acid treatment is required. wash
the sample at lesst twice with distilled water,
being careful not to Jose the particulates
during decanting steps. Centrifugation or

- filtration of the suspension will prevent
significant fiber loss. The pore size of the
filter should be 0.45 micron or less. Cantion:
prolonged acid contact with the sample may
alter the optical charactaristics of chrysotile
fibers and should be avoided.

Coatings and binding meteriala adhering to
fiber surfaces may also be removed by
treatment with sodium metaphosphate.”? Add
10 mL of 10g/L sodium metaphosphate
solution to & small (0.1 to 0.5 mL] sample of

" bulk materfal in a 15-mL glass centrifuge

- tube. For approximately 15 seconds sach. stir
the mixture on @ vortex mixer. place iran
wltrasonic bath and then sbake by hand.
Repeat the sariss. Collect the dispersed solids
by cantxtfugation at 1000 rpm for & minutes.

- Wash the sampis three times by suspending
In 10 ml. distilled water and recentrifuging.

After washing, resuspend the peiletin SmL -
distilled water, placs a'drop of the
suspension on a microscope lUde. and dry
the slide at 110° C.

In samples with a large pordon of cellulosic
or other organic fibers, it may be useful to
ash part of the sampie and view the residue.
Ashing should bha performed in a low-
temperature asher. Ashing may also be.
performed in a muffle frrnace at
temperatures of 500" C or lowar.
Tamperatares of 550° C or higher will cause-
dehydroxylation of the asbestos minerals,

. resulting in changes of the reiractive index"

and other key parameters. If a muffle furnace
i to be used, the furnace thermoatat-shouid
be checked and calibrated to ensure that
samples wiil not be haated at tamperatures

. greater than 550° C

Ashing and acid treament of samples
should not be used as standard procedures.
in order to monitor possible changes in fiber

characteristics, the matarial should be -

viewed microscopically bafore and after any
sample preparation procedure. Use of these
procedures on samples to be vsed for
quantitation requires a correction foz percent
weight loss.
1.7.2.3 Fiber Identificatica

Positive identificaticir of agbastos requires-
the determinetion of th= following eptical
properties.
* Morphoiogy

¢ Color and pieochroism

- Refractive indices

¢ Birefringence

* Extinction characteristics

* Sign of slongation

Table 1-1 lists the above properties for
commercial asbestos fibers. Figure 1-1
presents a flow diagram of the examination
procedure. Natural variations in the '
conditions under which deposits of-
asbestiform minerals are formed will
occasionally producs exceptions to the
published values and difféerences fronr the
UICC standards. Tha sign of elongation is
determined by use of the compensator plate
and crossed polars. Refractive indices may
be determined by the Becks ling test. -
Alternatively, dispersion staining may. be-
used, [nexperienced operators may find that
the dispersion staining techrrique is more
essily learned, and should consult Reference
9 for guidance. Central stop dispersion
staining colors are presentsd in Table 1-2.

Available hxgh»dilpermu (HD) liquids should

be-usec.
BILLING CODE $540-50-
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TABLE 1-1. OPTICAL PROPERTIES OF ASBESTOS FIBERS
' ) Morpholgay, Refractive .E:n-uc . Sign of
Hineral ’ color a Ly Birefringence, Extinction elongation
1]

Chrysotile Wavy fibers. Fiber bundles 1.493-1.560 _.w:-_.w.qu .008 Hto (iber * )
(asbestiform have splayed ends and “kinks®. (normally 1.556) length (length slow)
serpentine) Aspect ..-m.e typlically >10:1.

Colorless™, nonpleochrolc. . . '

Amosite Straight, rigid fibers. 1.615-1.696 1.655-1.729¢ .020-.03) Tto fiber ’
(asbestiform Aspect ratio typlcally >10:1. (normatly length (length slow)
grunerite) Coloriess to brown, nonpleo- . 1.696-1.710) : B )

: chroic or weakly so. Opaque .
fnclusions may be present.

Crocidolite Straight, rigid fibers. 1.654-1.701 1.668-1.7117* .014-.016 §to fiber -
(asbestiform Thick f{bers and bundles com- : (normally . Tength (length fast)
riebeckite) wmon, blue to purple-biue in close to 1.700)

color. Pleochrotc. Bire-
fringence s generally masked
by blue color: .

Anthophyllite- Straight fibers -:aa-n.n.:-_. 1.596-1.652 —.m—m-—.ﬂaq .019-.024 Kto fiber Lt

asbestos cleavage (ragments.” Some Yength (length slow)
noltcuﬂpo fibers. Aspect
ratio <10:1. Colorless to
light brown. -

Tremo)ite- Normally present as aclcular 1.599-1.668 —.a--~.mwcq .023-.020 Oblique +
actinolite- or prismatic cleavage frag- -~ extinction, (length slow)
.asbestos ments . Single crystals pre- 10-20° for

dominate, aspect ratio <10:]. fragments.

Colorless to pale green. . Composite
- ' {ibers show i

' extinction.

®from reference S; colors cited are seen by chservation with

" plane polarized light.

.._"31 references 5 and 8.
Fibers subjected to heating may be brownish.

._Iwo: defined as having aspect ratio >3:1.
*Lto fiber Tength.

q- to fiber length.
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Polarized light microscopy analysis: For sach type of material J_e:::& by examination ot sample at fow ,52!:.2:0:.
Mount spacially dispersad sample in 1550 Ri tiquid. (If using dispersion staining, mount in 1.650 HD.} View at 100X
with both plane polarized lght and crossed polars. More than one fibar type may ba present.

Fibenn : Fibers
pisisnt “shsent

4

Enemine twe addittons! prapared slides ot 100X scd 450X

'

R +
<- Fibess p 8 Fibers absant
: ‘ _ +
. h . . @ Examination complete,
Fibers s {——'ﬁw tfﬂ.’u ”t .ﬂ Fdonn oo nbmncu-"mh {oxbivh znv.: a0 mbastos
sagin of s1ege totation with rosed oxtinction &8 85" interveis of prasent.
polan) R . siogm yetrticn ) )
Possible fidar ladads: - . *
Fikcaglassy: 1-28 um wailoim dlsnsie.
R typizaly < 153 M
Minsral woal: 0209 um diemetey, $. Doterming suticeliin char toristies.
Builery eads and shot, . 2. Buterpiias 2z of a.e.a_.ﬂ._um. _
B rypioatly v, 1% _
T s e e e . . 1
£

. PesiRg Hogstive

| ) - _ 4

v v T ) Mount In 1.780 R Equid.
e 138y s> 1§60 et Mot lo 1.630 RI liguid Deterine .
. Daterradss . ~ .m!lf 1 1 Chech marphalogy lor
b Cheal evpeph, e giy1mbe csecidofite.
, Lieeh expplotagy lea g - o= 1062 Alle’s <1.522
v MBS o seisted aad enbitit " powrzimos ﬁ
ntoreal dutaks, sxliulos b lndicatod. ‘Chack worphelopy Mowst n 1,895 0 iquid, 3
-l cmothe. Detarmise a. ’
i . Chack morpholagy end
charactodistics fer sathophyKim, .
tromslits-actinelite, '
s ’ I )
\, Figure 1-1. Flow chart for .,_E._.su._a of bulk samples by polarized light microscopy.
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TABLE 1-2. CENTRAL STOP DISPERSION STAINING COLORS®
Mineral RI Liquid ni n "
Chrysotile 1.550HD Blue Blue-magenta
Amosite 1.680 Blue-magenta to Golden-yellow
. HD' pale blue
. 1.550 Yellow to white Yellow to white
Crocidol‘lteb 1.700 Red magenta Blue-magenta
. 155010 Yellow to white Yellow to white
Anthophy11ite 1.6050 ~ Blue Gold to
: _ : gold-magenta
. N c . X
Tremolite 1.605""0 Pale blue Yellow
Actinolite 1. 6050 . Gald-magenta Gold
. to blue -
HD®
1.630 Magenta Golden~yellow

3Fron reference 9.

bB1ue absorption color.
‘COblique.extinction view.
BILLING CODE SR0-50-C

&6 108D



23382-

Federal Register / Vol. 47, wWo. 103 / ‘Tsuraday, May 27, 1982 / Rules and. Regulations

s

1.7.2.4 Quantitation of Asbestos Content

Asbestos quantitation is performed by a
point-counting procedure. An ocular reticle
(cross-hair or point array) is used to visually
superimpose a point or points on the
microscope fleld of view. Record the number
of points positioned directly above each kind
of particle or flber of interest. Score only
points directly over asbestos fibers or
nonasbestos matrix matenal. Do not score
empty points for the closest particle. If an
asbestos fiber and a matrix particie overlap
80 that a point is superimposed on their
visual intersection. a point is scored for both
categories. Point counting provides a
determination of the area percent asbestos.
Reliable conversion of area percent to
percent of dry weight is not currently feasible
uniess the specific gravities and relative
volumeg of the materiais are known.

For the purpose of this method, “asbzestos
fibers” are defined as having an aspect ratio
greater than 3:3 and being positively
identified as one of the minerals in Table 1-1.

A total-of 400 points superimposed on
either asbestos fibers or nonasbestos matrix
material must be counted over at least aight
different preparations of representative
subsampies. Take eight forcep samples and
mount each separately with the appropriaie
refractive index liquid. The preparation
should not be heavily loaded. The sample
should be uniformly dispersed to avoid
overlapping particies and ailow 25-60 percen®
" empty area within the fie!ds af view. Count

50 nonempty points-on each prejparation,

using either

¢ A cross-hair reticle and mechanical staga:
or

* A reticle with 25 points (Chelkiay Point
Array) and counting &t least 2 randcmly
selected freids.

. For samples with mixtures of isowopic and
anisotropic materials present, viewing the
sample with slightly uncrossed polars or the
addition of the compensator piste ‘o the
polarized light path will allow simuitaneous
discrimination of both particle types.
Quantitation should be performed at 100X or
at the lowest magnification oi the polarized
light microscope that can effectively
distinguish the sample components.

" Confirmation of the quantitation result by a

‘second analyst on some percentage of

" analyzed sampies should be used as standard

quality contro] procedure.

- York: Jochn Wijey & ‘:}n.?-:.

The percant asbestos is calculated as
fodows:
% asbestos=(a/n) 19%
where
@ =number or asbesion couats,
n=number of nont:apty poinis counted (400).
If a=0, report “{io ssbeslos detected.” If -
0<a<3, report “<i% achestos”.
The vslue repnrrad siroald be rounded to
the neerest peice.t.
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Sectior: 2, J-Rav Fuve. . - Dffrectian
2.1 Principle and Appiicatility

The pricciple of %->zv nowder diffraction
{XRD) aarlysis ie weli :+iabiished.’ 2 Any
solid, aystailine matezis! will 3iffract en
impingent beex of puralel, monochromsatic
X-rays wienever Bregr's Lew.

zd sin @, =
is sanaﬂed for a particular set of planes in the
crystal lattice, where
% = the X-ray wavelength, A;
d = the interplanar spacing of the set of
reflecting lattice planes. A: and
@ = the angle of incidencs between the X-ray
beam and the reflecting lattice planes.
By appropriate orientation of a sample
relative to the incident X-ray beam, a
diffraction pattorn can be generated that, in
most cases, will be uniquely characteristic of
bath the chemical composition and structure
of the crystailice pbases present.

Unlike optical methods of analysis.
however, XRD cannot determine crystal
morphoiogy. Tharefore, in asbestos analysis,
XRD does not dxsnngmah between fibrous
and nonfibrous forms of the serpentine and.
amphibole minerals (Table 2-1). However.
when usad in conjunction with optical
methods eich as polarized light microscopy
(PLM), XRD techniques can provide a reliable
analytical method for the identification and
characterization of asbestiform mmerah in
bulk materials.

For qua‘itative analysis-by XRD methods,
sampies arg mitzudy scanned over limited
diagnostc peak regions for the serpentine
{~7.4 A) 2nd amxphibolz (8.2-8.5 A) minerals

. (Table 2-2). Standard slow-acanning methods. -

far buik sempia analysis may be used for

" materiais shown by PLM to contain -

g;.u.ﬂr:""' anounts of asbestos (>6-10" -
parcer:). Dawection of minor or trace ammmtt
of zslzstos MGy require special sample -
prepersucn and gtep-ecanning analysis. All
samples that sxoibit diffraction-peaks in the-
diagnoosic regians for asbestiform minerals
ere cubriitted ta @ full (6°-80° 26: 1° 260/min)
sualiative Y700 scan, and their diffraction
tafEni: 1™ ctmmared with standard
reference powdar diffraction patterns *to
verify insdal ceak assigaments and to identify
poseibia matrix interfarences when
subzequzn! cuastitative analysis will be
performec. -
BRLING GOOE 6660-50-41
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TABLE 2-1. THE ASBESTOS MINERALS AND THEIR
NONASBESTIFORM ANALOGS

Asbestiform Nonasbestiform '
SERPENTINE o - B
. Chrysotile - Antigorite, lizardite
AMPHIBOLE ~ '
Anthophyllite asbestos ' Anthophyliite -
-Cummingtonite-grunerite asbestos Cummingtonite-grunerite
(*Amosite") ‘
Crocidolite . Riebeckite
Tremolite asbestos ) Tremolite
Actinolite asbestos ) Actinolits
T " —
TABLE 2-2. PRINCIPAL LATTICE SPACINGS OF ASBESTIFOPM MINERALS?
> JCPDS -
Principal d-spacings (A) Powder diffraction file3
Minerals and relative intensities A number
Chrysotile 7.37100 3.65,0  4.57so 21-543°
7. 36;@0 3.6630 . 2.45’55 - 25-645
7. 10100 2. 3350 3.5570 22-1162 (theoretica'l)
“Anosite” 8.33100 .3.0649 2.7564¢ 17-745 (nonfibrous)
8.22500 3.060g¢g 3.254¢ 27-1170 (VICC)
Anthophy'l]ite 3. 05‘00 3. 2450 8. 2655 9-485
3.06500 8.334¢ 3.23¢0 16-401 (synthetic)
Actinolite 2.72400 - 2.54400 3.404¢ 25-157
Crocidolite 8.35;00 3.10¢s 2.7205s 27-1415 (UICC)
Tremolite 8.38,00 - 3.12,00  2.70540 13-437°,
2.706500 3.144¢ 8.4340 20-1310 (synthetic)
3.13100 - 2.706¢p 8.4440 23-666 (synthetic -
mixture with
richterite)

3This information {s intended as a guide, only. Complete powder dfffraction
data, including mineral type and source, should be referred to, to ensure
comparability of sample and reference materials where possible. Additional
precision XRD data on amosite, crocidol1te tremolite, and chrysotile are
avallable from the U.S. Bureau of Mines.*

Fibrosity questionable.

BILLING CODE 6560-60-C
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Accurate guantitative analysis of asbestos
in bulk samples by XRD is critically
dependent on particle size distibution,
crystallite size, preferred orientation and
matrix absorption effects, and comparability
of standard reference and sample materials.
The most intense diffraction peak that has
been shown to be free from interforence by
prior qualitative XRD analysis is selected for
quantitation of each asbestiform mineral. A
“thin-layer" method of analysis **{s
recommended in which, subseguent to
comniinution of the bulk material to ~10 um
by suitable cryogenic milling techniques, an
accurately known amount of the sample is
deposited on a silver membrane fiiter. The
mass of asbestiform material is determin=d
by measuring the integrated area of the
selected diffraction peak using a step-
scanning mode, correcting for matrix
gbsorption effects, and comparnng with
suitable calibration standards, Alternative
“thick-layer” or bulk methods.’ * may be used
for semiquantitative analysis.

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

22 Range and Sensitivity

The range of the method zas not been
determined.

The sensitivity of the method has not been
determined. It will be variable and depencer:
upon many factors. including matrix effects
(absoprtion and interferences), diagnostic

reflections seiected, and their relative
iitensities.

2.3 Limitations

2.3.1 lInterferences

Since the fibroun and nonfibrous forms of
the serpentine and amphibole minerals -
{Table 2-1) are indistinguishable by XRD
techniques unless special sample preparation
techniques and instrumentation are used,® the
presence of nonasbestiform serpentines and

- amphiboles in a sample will pose severe

interference problems in the identificaticn
and quantitative analysis of their asbestiform
analogs. i

Thae use of XRD for identification and
quantitatian of asbestiform munerals in bulk
samples may also be limited by the presencs
of other interfering materials in the sample.
For naturally occurring materials the
commonly associated asbsstos-related
minersal interferences can usually be
anticipated. Howevar, for fzbricated
materials the nature c{ the interferences may~

- vary greatly(Table 2-3) ana present more
. serious problems in identiScation and

quantitation.‘® Potential Interierences are

summarized iz Table 2~ and include the

following:

« Chlorite has major peeks 2! 7.18 A and 3.58
A That interfers witk bo!n the orimary (7.38
3) and secondziy {3.88 A peaks for
chrysotile. Resoluton ¢f b2 primary peak
0 qive g0od quact.:ative results may be
possidle when & sizu-szann:ng moda of

07eraan iz erpley s,

+ Halloysite hae & peak at 3.63 A that
interferes with the secandary (3.66 A) peak
for chrysotile.

Kaolinite has a major peak at 7.15 A that
may interfere with the primary peak of
chrysotile at 7.36 A when present at
concentrations of > 10 percent. However,
the secondary chrysotile peak at 3.68 A
may be used for quantitation.

» Gypsum has a major peak at 7.5 A that
overiaps the 7.38 A peak of chrysotile when
present as a major sample constituent. This
may be removed by careful washing with
distilled water. or be heating to 306° C to
convert gypsum to plaster of paris.
Caliulose has a broad peak that partially
overlaps the secondary-(3.68 A) chrysotile
peak.t .

Overiap of major diagnostic peaks of the
amphibole asbestos minerals, amosite,
anthophyllite, crocidolite. and tremolite: at
approximately 8.3 A and 3.1 A cxuses -
mutual interference when these minerals
occur in the presencs of one-another. In
some instances, adquate resolution may be
attained by using step-scanning methods

- and/ar by decreasing the coilimator siit
width at the X-ray port.

BILLING CODE 0540-60-M
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TABLE 2-3. COMMON CONSTITUENTS IN INSULATION AND

WALL MATERIALS!®

Insulatfon matarials

Chrysotile i
“Amos{ts”

Crocidolite

*Rock woo!

*Slag wool ’
AFiber glass - :
Gypsum {CaSO, - 2H,0)

Veraiculite -_n~nw

*Periite

Clays (kaolin)

"Wood pulp .
*Paper fibers (talc, clay; carbonate fillers)
Calcium sflicatas (synthatic) .
Opaques (chromite, -msan_»- inclusfons in serpentine)
Hematite (inclusions 1n ®amosite”)

Magnesite ’

*0D{atomacecus earth

Spray finishes aor paints

Bassanite

m.ﬂuozan‘ einerals (Caicite, dolomite, vaterite)
al¢ - :
Tremolite

Anthophyllita

Serpentine (Including chrysotile)

Amosite

Crocidolite

*Mineral wool

*Rock wool

*Slag wool

*Fiber glass

Clays (kaalfin)

Ricas

Chiorite

Gyptum (CasO, - 2H,0)

Quartz

*0Organic binders and thickeners ‘
Hydrosagnesite -
Wollastonite

Opaques (chroafte, -wzon‘na inclusfons in serpentine)
Hematite (inclusfons in "amosite*)

-

Csol 2505

TABLE 2-4. [INTERFERENCES IN XRD ANALYSIS
OF ASBESTIFORM MINERALS

*Azorphous materials-~contribute only to overall scattered radiation and

increased background radfation.

BILLING CODE 4580-50-C

Primary diagnostic

Asbastifora peaks Aouvnox*-»na Intert
aineral d-spacings, in A) ntarferance
Serpentine )
Chrysotile 7.4 Nonasbestifora sarpen-
- tines (antigorite,
lizardite)
' Chlorite
Kaolinite
Gypsum
. 3.7 Chlorite
. Halloysite
Cellulose
amphibole
“Amosite" 3.1 Nonasbestiform amphiboles
Anthophyliite (cummingtonite-grunerite,
Crocidolite anthophyllite, riebeckite,
Tremolite tremolite)
Mutual interferences
, Carbonates .
Talc .
6.3 Mutual {nterferences
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¢ Carbonates may also interfere with
quantitative analysis of the amphibole
asbestos minerals, amosite, anthophyllite,
crocidolite, and tremclite. Calcium
carbonate (CaCO,) has a peak at 3.035 A
that overlaps major amphibole peeka at
approximately 3.1 A when present in
concentrations of > 5 percent. Removal of
carbonates with a dilute acid wash is
possible; however, if preseni, chrysotile
may be partially dissolved by this
treatment. !

* A major {a/c peak at 3.12 A interferes with
the primary tremolite peak at this same
position and with secondary peaks of
. crocidolite {3.10 A), amosite (3.08 A), and
anthophyllite (3.05 A). In the presence of
talc, the major diagnostic peak at
approximately a.sﬁishould be used for
quantitation of these asbestiform inineralis.
The problem of intraspecies and matrix

interferences is further aggravated by the

variability of the silicate mineral powder
diffraction patterns themselves, which often
makes definitive identification of the
asbestos minerals by comparison with
standard reference diffraction patterns
difficuit. This variability resuits from
alterations in the crystal lattice associated

" with differences in isomorphous substituticn
and degree of crystallinity. This is especially
true for the amphiboies. These inerais
exhibit a wide variety of very similar -
chemical compcsitions, with the result being
that their diffrection patterns arz
chracterized by having msjor {210) reflectiozs

of the monocliric amphiboles =rd {210}

reflectons of the orthorhomtbio enthophyllite

separated by less than 0.2 A.*?

2.3.2 Matrix Effects

If a copper X-ray sowrce is uead, the
presence of iron at high concerirations in a
sampie will result in sigruficar:t X-ray

- fluorescenoce, leadirg to loss of peak intensity
along with increasea backgrouad intenmty
and an overall decr=ase in senntivity, This
situation may be corrected by choosing an X-
ray source other than copper: however, this is
often accompanted both by loss of intensity
and by decreased resolution of closely
spaced reflections. Alternatively,. use of a
diffracted beam monochromator will reduce
background fluorescent raditation. enabiing
weeaker diffraction peaks to be detected. -

X-ray absorption by tha sample matrix will
result in overall attenuation of the diffracted
beam and may seriously intgrfere with
quantitative analysis. Absorpton effects may
be minimized by using sufficiently “thin"™
samples foranalysis.® '* ' However, uniéss
absorption effects are known 1o be the same

for both samples and standards, appropriate

corrections shouid be made oy referencing
diagnostic peak areas to an internal
standard Y or filter substrate (Ag) penk,‘ s

.23.3 Particle Size Dependence

Because the intensity of diffracted X-
radiation is particle-size-dependent, it is
essential for accurate quantitative analysia
that both sampie and standard reference
materiais have similar particle size
distributions. The optimum particle size range
for quantitative analysis of asbestes by XRD
has been reported to be 1 to 10 um.**
Comparability of sample and standard

reference material particle size distributions
should be venfied by optice! microscopy (or
another suitable meched) prior to analysis.
2.3.4  Preferred O~iartation Effects
Preferred orientsdon of asbestiform
minerals during sample preparaticn often
poses a serious problem in quanttative
analysia by XRD. A number of techniques
have been developed for reducing preferred
orientation effect, .n “thick layer”
samples.” * ** However, for "thin” gamples on
membrane filters, the preferred orisntation
effects seem tc ba both reproducible and
favorable to enhancement of the principal
diagnoatic reflections cf asbastos minerals.
actually increasing toe overall sensitivity of
the mathod.!* * (Further investigation into
preferred orieptation effects in both thin layer
and bulk samples is required.)

2.3.5 Lack of Suitcbly Characterized
Standard Materials

The problem of obtaining and
characterizing suiteble reference materials
for asbestos analysis is clearly recognized.
NIOSH bao recently directed a major
research cffort toward the oreparation and
characterizatios of analytical reference
materials, inclucing esbeetcs standards; 1* V7
however, thesaars noi svaudedle in large
quantitizs for routina J.auyais.

Iv gddition, (7= probiem of ensuring the
coraperability o stencerd raferenice and
sample matariels, parm:marly regarding
a-vcmllite 8izz, ﬂ..rﬂuu iz dismbudom and
degree of coyeializ El
adeaguately addm..u.c. Fsr axample, Langer
et al.!* have obearved it1at in insulating
matricss, chryeotile tepde to break open into
bundles more frequent'y than amphipoles.
This resulis io & lir>oroadening ef‘ect with a

-resultant decreare i sansitiviry. Unlass thia

effect is the caine for toth Jranuu:d and
sample materiale, w2 2xowsi of earvaotile in
the sampis will z2 wnceresimated quRD
analysis. To micimize this problem, it is
recommended taat standsrdized matrix
reduction procedures b& uged for coth sample
and standerd maisne.s.

24 Precision and Accuracy -

Precision of tha mathod has not been
determined.

Accuracy of the method bas not been
determined.

2.5 Apparatus
2.5.1 . Sample Preparcicn

Sample prepareton epparatuz
requirements will dep°‘d upon the sample
type under consider<don and the kind of
XRD analysis to be-performed.

* Mortor and Pestie: Agats or porcelain.

* Razor Blades

« Sample Mil: SPEX, Ioc, freezer mill or
equivalent.

« Bulk Sample Holdars-

¢ Silver Membrane Filters: 25-mm diameter, .
0.45-um pore size. Selas Corp. of America,
Flatronics Div., 1857 Pioneer Road.
Huntington. Valley, PA 160086. =

s Microscope Slides -

« Vacuum Fiitration Apparatus: Gelman No.
1107 or equivalent, and side-arm vacuum
flask.

* Microbalance

e Ultrasonic Bath or Probe: Model W140,
Ultrasonics, Inc., operated at a power
density of approximately 0.1 W/mL, or
equivalent.

o Volumetric Flasks: 1-L volume.

e Assorted Pipettes -

o Pipette Bulb

e Nonserrated Forceps

¢ Polyethylene Wash Bottle

* Pyrex Beakers: 50-mL volume.

* Desiccater =~ .

 Filter Starage Cassaties

* Magnetic Stirring Plate and Bars

* Percelain Crucibles

* Muffle Furncce or Low Temperature Asher

2.5.2 Sample Analysis

Sample analysis requirements include an

X-ray diffraction unit, equipped with:

* Constant Potential Generator; Voltage and
mA Stabilizers

o Automated Diffractometer with Stap-
Scanning Mode

+ Copper Target X-Ray Tube: High intensity, _
fine focus, preferably. ‘

o X-Ray Pulse Height Selector

¢ X-Ray Detector (with high voltage power
supply): Scintillation or proportional
cgunter,

* Focuging Graphite Crystal
Monachromator; or Nicke! Filter (If
copper sourne is used, and iran
fluorescance is not a serious problem).

* Dotg Cutput Accessories: .

» Strip Chart Recorder
* Decudo Sczizr/Timer

. » Digiicl Printer

» Sumpis Sginner (optional).

e [ngtrument Celioration Reference

_ Speciine:i: o-cuartz reference crystal.
{Arkavsas quar:z standard, #180-147-00,.
Philips Slecironics Instruments, Inc., 85
McXKee Urive, Mahwah, NJ 07430) or
eguivaier’,

2.8 Reagents

2.8.1 Standard Reference Materials

The referencs materials listed below are
intended to zerve as a guide. Every attempt
should be made to acquire pure reference
materials that sre comparable to sampie
materials beirg snalyzed.

* Chrysotile: UICC Capadian, or NIEHS
Plastibast. (JICC reference matemsals
gvailabls from: UICC, MRC '
Pueumoconiosis Unit, Llandough Hospltal.
Penarth, Glamorgan, CF81XW, UK).

* Crocidolite: UICC

s Amosite: UICC

« Anthophylliite: vicc

* Tremwolite Asbestos: Wards Natural’
Sciancs Establishment, Rochester, N.Y.;
Cyprus Research Standard, Cyprus
Research, 2435 Military Ave., Los. Angeles,
CA 00064 (washed with dilute HCl to
remove small amount of calcite impurity):
India-tremolite, Rajasthan State, India.

* Actinolita Asbestos

2.8.2. Adhesive N
Tape. petroleum jelly, etc. (for attanhing

silver membrane fiiters to sample holders).

2.8.3 Surfactant -

1 percent aerosol OT aqueous solution or
equivalent. -

host, MOS)
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284 [sopropano!
ACS Reagent Grade.
27 Procedure

271 Sampling

Samples for analysis of asbestos content
shall be collected as specified in EPA
Guidance Document #C0080, Asbestos-
Containing Materials in Schoof Buildings.'®
272 Analysis

All samples must be analyzed initiaily for
asbestos content by PLM. XRD should be
used as an auxiliary method when a secoad.
independent analysis is requested.

Nots.—Asbestos is a toxic substance. All
handling of dry materials should be
performed in an opersting fume hood.

2721 Sample Preparation

The method of sampie preparation required
for XRD analysis will depend on: (1) the
condition of the sample received (sampie
size, homogeneity, particle size distribution,
and overall composition as determined by
PLM); and (2) the type of XRD analysis to be
performed (qualitative, quantitative, thin
layer or bulk].

Bulk matertals are usually received as
inbomogeneous mixtures of complex
composition with very wide particle size
distributions. Preparation of a homogeneous,™
representative sample from asbestos-
containing materials is particularly difficult
because the flbrous nature of the asbestos
minerals inhibits mechsnical mixing and
stirring, and because milling procedures may
cause adverse lattice alterations.

A discussion of specific matrix reduction
procedures is given below. Complete methods
of samplé preparation are detailed in
Sections 2.7.2.2 and-2.7.2.3¢

Note.~—All sampies should be examined
microscopically before and after each matrix
reduction stap to monitor changes in sample
particle size, composition. and crystallinity,
and to ensure sampie representativeness and
homogeneity for analysis.

27.21.1 Milling—Mechanical milling of
asbestos materials has been shown to
decrsase fiber crystallinity, with a resultant
decrease in-diffraction intensity of the
specimen: the degree of lattice alterstion (s
related to the duration and type of milling
process. '*-® Thersfore, all milling times
should be kept to a minimum.

For qualitative analysis, particle size (s not
usually of critical importance and initial
characterization of the material with a.
minimum of matrix reduction is often
desirable to document the composition of the
sample as received. Bulk samples of very
large particie size (>2-3 mm) should be
comminuted to ~ 100 um. A mortar and
pestle can sometimes be used in size
reduction of soft or loosely bound materials
though this may cause matting of some
samples. Such samples may be reduced by
cutting with a razor blada in a mortar, or by
grinding in a suitable mill (e.g.. a
microhammer mill or equivaient). When using
a mortar for grinding or cutting, the sample
should ba moistened with ethanol, or some
other suitable wetting agent, t0 minimize
exposures.

For accurate. reproducible guuntitotive
analysis, the particle size of both sample and
standard marerials shouid be reduced to ~ 10
4m (see Section 2.3.3). Dry bell milling at
liquid nitrogen temperatures (e.g.. Spex
Freezer Mill, or eyuivalent) for a8 maximum
time of 10 min. is recommended to obtain
satisfactory particle size distributions while
protecting the integrity of the crystal lattice.*
Bulk samples of very large particie size may
require grinding in two stages for full matrix
reduction to <10 pm.**

Final particle size distributiona should .
always be verified by optical microscopy or
another suitable method.

2.7.21.2 Low-tempercture ashing—For
materials shown by PLM to contain large
amounts of gypsun. cellulosic. or other
organic materials. it may be desirabie to ash
the samples prior to enaiysis to reducs
background radiation or matrix intorference.
Since chrysotile undergoes dshydroxylation
at temperatures batween 550° C and and 650°
C. with subsequent transformation to
forsterite,? ™ ashing temperatures should be
kept below 300°* C. Use of a low temperature
asher {s recommended. In all cases,
calibration of the oven in essential to ensure
that & maximum eehing temperature of 500° C
is not exceeded.

2.7.21.3 Acic leacking—Because of the
interfernnce cacsed by gypsum and some
carbonates in the detectior of asbestiform
minerals by XRD (see Szecdon 2.3.1). it may
be necesseary to remcve toese intarferents by
a simple acid leazhiny procadure prior to
analysis (see Scciien 1.72.2).

2.7.2.2 * Quelitative Analysis

2.7.2.21 nitial scresning of bulk
material—Qualitative analysis ehould be
performed on 8 representative, homogeneous
portion of the sample with 2 minimum of
sample treatment.

1. Grind and mix .2 camnpie with & mortar
and pestle {or equizient method, see Section
2.7.21.1,) to s fnal particie size sufficiently
small (~100 um) to allow adequste packing
into the sampla kolder.

2. Pack the rample into e standard bulk
sample holdar. Car= shouid be teken to
ensure that a representative portion of the
milled sample {5 selected for analysis.
Paticular care should be taken to avoid
possibla size segregation of the sample.
{Note: Use of & back-packing method ® of
bulk-sample preparation may reduce
preferred arientation effects.}

3. Mount the sampls on the diffractometar
and scan over the diagnoatc peak regions for
the serpentina {~07.4 A} and amphiboie (8.2~

8.5 A) minerals (see Teable 2-2). The X-ray

diffm:don equipment zhouid be optimized for-

intensity. A slow scanning apeed of 1* 26/min
is recommended for adequate resolution. Use
of a sample spinner {s recommended.

4. Submit all samples that exhibit
diffraction peaks in the diagnostic regions for
asbestiform minerals 10 a full qualitative
XRD scan (5°-39° 26 1°28/min) to verify
initiai peak assignments and to identify
potential matrix interferencas when
subsequent quantitative analysis is to be
perform.

5. Compare the sample XRD pattern with
standard reference powder diffraction
patterns (i.e., JCPDS powder diffraction data *

or thosa of other wall-characterized reference
materials). Principal lattice spacings of
asbestiform minerais are given in Table 2-2;
common constituents of bulk insulation and
wall'materials are listed in Table 2-3.

27.2.22 Detection of minor or trace
constituents—Routine screening of bulk
materials by XRD may (ail to detect small
concentrations (<§ percant) of asbestos. The
limits of detection will, in general be
improved if matrix absorption effects are
minimized, and if the sampie particle size is
reduced to the optimal 1 to 10 um range.
provided that the crystal lattice is not
degraded in the milling process. Therefore. in
those instances where confirmation of the
cresence of an asbestiform mineral at very
low levels ts required, or where a negative
result from inttial screening of the bulk
mstenal by XRD {see Section 2.7.22.1) is in
conflict with previous PLM results, it may be
desirable to prepare the sample as described
for quantitativa analysis (see Section 2.7.2.3)
and stap-scan over appropriate 28 ranges of
selected diagnostic peaks (Table 2-2).
Accurate transfer of the sampls to the silver
membrane {lltar ias not necessary unless
subsequent quantitative mlyull is to be
performed.

27.23 Quantitative Analysis

Tha proposed method for quantitation of
asvestos in bulk sampies is.a modification of
the NIOSH-recommended thin-layer method
for chrysotile in air.® A thick-layer or bulk
method involving pelletizing the sample may
b¢ used for seiniquantitative anslysis; 7* -
bowever, this method requires the addition of
aa internsl standard, uss of a specially-
fabricated sample press. and relatively large
amounts of standard refersnce materials.
Additional research is required to evaluate
the comparability of thin- and thick-layer
methods for quartitative asbestos analysis.

For quantitative analysis by thin-layer
methoas; the following procedure is
recommendad:

1. Mill and size all or a substantial
representative pertion of the sample as
ouuined in Section 2.7.2.1.1.

2 Dryet100° Cfor2hricoolina
desiccator.

3. Weigh accurately to the nearest 0.01 mg.

4, Sampies shown by PLM to contain large
amounts cf calluiosic or other organic
materials, gypsum, or carbonates, should be
supomitted to appropriate matrix reduction
procedures described in Sections 2.7.2.1.2 and
2.7.2.1.3. After ashing and/or acid treatment,
repeat the drying and weighing procedures
described above, and determine the percent
weight losa: L.

5. Quantitatively transfer an accurately
weighed amount (50-100 mg) of the sample to
a 1-L volumetric flask with approximately
200 ml isopropanol to which 3 to 4 drops of
surfactant have been edded.

8. Ultrasonicate for 10 min at a power
density of approximately 0.1 W/mL. to
disperse the semple material. |

7. Dilute to voiume with isopropanol.

8. Place flask on a magnetic stirring plate.
Suz.

9. Place a silver membranae filter on the
filtration apparatus, apply a vacuum, and
attach the reservoir. Release the vacuum and

sose hl2SD
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matrix reduction and uzmg tachniques-
should be used for both standard and sampis
materials.

2.Dry at100°C forzlu- cool ina
desiccator.  each

3. Prepare two suspensions of ea:
standard in i-opmpagr:l by weighing
approximately 10 and 50 mg of the dry
material te the nearest 0.01 mg.
Quantitatively transfer each to 8 1-L
volumetric flask with approxdmately 200 mL
isopropancl to which a few dmpt of ~

add several milliliters of laoproplnol to the
ressrvoir. Vigorously hand shake the
asbestos suspension and immediately
withdraw an aliquot from the center of the
suspension so that total sample weight, Wy,
on the filter will be approximately 1 mg. Do
not adfust the volume in the pipet by
expelling part of the suspension: if more than
the desired aliquot is withdrawn. discard the
aliquot and resume ths procedure with a
clean pipet. Transfer ths aliquot to the
reservoir. Filter rapidly under vacuum. Do not

wash the reservoir walls. Leave the filter surfactant have been added.
spparatus under vacuum until dry. Remove 4. Ultrasonicate for 10 min ata power
the reservoir, releass the vacuum, and density of approximately 0.1 W/mL, to

disperse the asbestos material.

5. Diluta to volame with isopropancl.

8. Place the flask on'a msnadc stlmng
plate. Stir.

7. Prepars, in triplicats, a saries of at least
five standard filters to cover the desired

remove the filter with forceps. (Nots: Water-
saluble matrix interferences such as gypsum
may be removed at this time by careful
washing of the filtrate with distlled water.
Extreme care should be taken not to disturb

the sample.) .
'10. Attach the filter to a flat holder witha - analytical-rangs. using appropriate sliquots
suitabls adhesive and placs on the of the 10 and 50 mg/L suspensions and the
following procedure

Mount & silver membrlna filteron the
filtration apparatus. Place & few millilitars of
isopropanol in the reservoir. Vlgonullx hand

diffractomster. Use of & sample spinner is
recommended.
11. Foreach asbestos mineral to be

quantitated select a reflection (or reflections)
. that bas been shown ta be fres from shake the asbestos sus
interferences by prior PFLM or qualitative - imniediatsly withdraw an mqumm the

center of the suspension. Do not adjust the -
volume in the pipet by expelling part of the -
suspansion: if more than ths desired aliquot
is withdrawn, discard tha aliquot and resums
the procedure witir a-clean pipet. Transfer the
aliquot to the reservoir. Keep the tip of the
pipet near the surfacs of the iscpropanol
Filter rapidly undey vacumm: Do not wash the
sides of tha reservoir. Leave the vacuum on
for a tims sufficiant ta dry the filter. Ralaase
the vnczmmnndm the filtary with

XRD analysis and that can be used

unambiguousily as an index of the amount of ~

material pruent in the sampis (see Table 2-
2.

12. Analyzs t.ha selected diagnostic.
reflection(s] by step scanning in increments
of 0.02° 20 for an appropriate fixed time and
integrating the counts. (A fixed count:scan-
may be used altarnatively: however; the
method chosen should be used consistently

- fotlllunplnmdunndudl.rhAn b forceps.
ppropriate scanaing interval should be oroe|
- selacted for esch peak. and background 282 AnalyauafCa!xbmdaaStandmda

corrections made. For a fixed time scan, 1. Mount each filter on a flat hoider. .
measure the background on each side of the -~ Perfornr step scans on selected diagnostic
peak for onashalf the peak-scamming time. The _ reflections. of the standards and referencs
net intensity, L, is the difference between the specimean using the procadure outilned in
peak integrated count and the total Section 2.7.2.3, step 12, and the same
background count. conditions as those.used for the samples.
13. Datarmine the net count, L, of the filter 2. Determine the normalized intensity for -

238 A silver peak following the procedure in +  ®ach peak measured; [, as outlined iz
step 12 Remove thae filter from the holder, s‘;_g“’gjﬁmp 1. '

reverse it, and reattach it to the holder.
Detarmins the nat count for the unattenuated
silver pealk, [, Scan times may be legs for
measuremant of silver peaks than for sample -
peaks: howwver, they should be-constant
throughouf the anaiysis.

14 Normalize all raw, net intensities (to-
correct for instrument instabilities] by
referencing them to an extarnal stand

‘For sach asbestos reference material,
calculate the exact weight deposited on each
standard fliter from the concantrations of the

standard suspensions and aliquot volumes.
Record the weight. w, of sach standard.’. -
Prepare a calibration curve by regressing 122,
on w. Poor reproducibility (418 psrcent RSD}
at any given level indicates problems in the

e.q the 3.34 A ofana refersnce sample preparation tachnique, and-a need for
f,;;m,. 324 peak of an aq s eaed. new standards. The data should it a straight
determine the net count. I*, of the reference —  Line equation:
specimen fcllowing the procedure in step 12. Determine the slope, m., °‘ ‘h‘ calibretion

. Determine the normakizad intensities by curve in counts/ The intercept, b;
mmmp‘kmmmuwr of the line with the L, axis should be -
approximatsly zerc. A large negative

- 1 a _g_ “ _g intercept indicates an srror

I =— ,‘ = . Md I AT the background. This may aris# from:

- 12 n ¥ 13 incorrectly messuring the baselins or from
- : . interference by another phase st the angle of
28 Calibrationm - ba measurement. A large positive
281 Preparation of Calibration intercept indicates an error irr determining’
Standards .. the baseline or that an impurity h lndudod o
1. Mill and size standard asbestos the measured peak.

Using the normalized intensity, L_ for the
attenuated silver peak of a sample, and the-
corresponding normalized intensity from the

materials sccording to the procedure outlined
In Sectiox 27.2.1.1. Equivalent, standardized

unattenuated silver peak, I:.. of the sample
filtar, calculate the transmittance, T, for each
sample as follows Rk

= _J!s_
. o .
Ag
Determine the correction factor, f{T), for
each sample according to the formula:

e ALeD

sin eA! .

sm 8

where

9., =angular position of the measured silver .
peak (from Bragg's Law), and . .
8,=angular positian. of the diagnostic-
asbestos pesk. -

Calculatethe wolght. W, inmimgnms. of

the asbestos material analyzed for in each .

sampls, using the appropriate calibration

data md n.boorpdon corrections: .

L) - b
- . wa 8‘ " -
Calculate the percent composition, P, of

" each asbestos mineral analyzed for.in the-.

parent material, fronr the total umplom!sht_
W,,out.hsﬁlhr i ) S

i W €1~-.01L).

P.-pemnt ubutos mineral in pamt
material:.

W, =mass of asbestos mineral on filter, in HE

Wemtotal sample weight on filter, in ug;”

L= percent weight loss of parent material on.
ashing and/or acid teatment (ue ’
Section 27.2.3),
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