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“March 16, 1979

Dear Schcal folClalE

Dntll recently expasure t@ asbest@s was genetally
considered an occupational health hazard for asbestos
workers. However, now we have learned of an equally
serious exposure problem that can occur in all types of
buildings in which certain asbestos~containing materials
have been used for fireproofing, insulation, and
decoration. Asbestos can be released from these materials
and contaminate the building environment. Individuals who
are then exposed to the asbestos could develop lung cancer
or cancers of other parts of the body. Unfortunately,
detection of asbestos-related diseases is difficult since
the latency period between exposure and appearance of the
disease is sometimes as many as 20 to 40 years.

Since these materials are found in school buildings, we at
EPA are particularly concerned with the exposure of school
. children. EPA has worked with the States to develop a

" program that responds to the need for accurate information
and guidance to deal with this difficult problem. The
enclosed manuals are a major part of this program and are
being mailed to all public school districts. They were
prepared to inform you of the health hazards associated
with asbestos and outline the steps you and the schools in -
your district can take to identify asbestos-containing
materials and to pt@tect students and school personnel
from exposure.




Alsa partlclpat;ng in- EhlE EPA prag:am are the Departmént
of Health, Education, and Welfare, the Dccupatlmnal Safety
and Health Administration, and the Consumer Product’ Safety
Commission. Through the Regional Offices located in major
cities across the country, EPA and these Agencies will
. provide assistaace for the difficulties that you may
encounter in undertaking a control program in your
'schools. We are operating several toll-free numbers that
you can call to ask for information and assistance. A
videotape that was prepared to supplement this manual will

Jualsa be available for your use,

A survey form is included in this manual. The form asks
»questlons on the results of the control programs you
conduct in your schools. Your participation in this part
of the EPA .program would be agprec1atea_ By completing
the form you will assist us in a552551ng the extent of the
asbestos-containing material ptoblem in the United States.

I encourage you and your staff to review the enclosed
manuals and inform the schools in your district of the EPA
program. A successful nationwide school asbestos program
depends on your efforts and those of school officials '

. across the country. We look forward to warklhg with you
in the important weeks and months ahead.

Sincerely,

A§szstant A&mlnlstrat@r
for Toxic Sgbstances
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Preface

-

Recently there has been an lncrcasmg awareness of the
significance of environmental factors in L‘dllslﬁg illness.
The fibrous minerals known as asbestos, used in many
different kinds of products and applications, have
entered the environment in both eccupational and non-
occupational settings. The lung disease, asbestosis, and

some cancers of the lung.-abdomen, and other parts of

the body have been clearly related to asbestos.

expasure
.- The Environmental Protection Agency (EPA) is
concerned with'the disease-causing potential of

intermittent, low-level exposures that can occur in some

school buildings from certain asbestos-containing
materials. EPA has established a guidance program to
inform States and local s¢hool officials of the possible
health hazards associated with asbestos. EPA ‘will
provide guidance to schools which undertake programs
to identify and, control exposure to these asbestos-
containing matetials. Although the EPA program is
-specifically directed to schools, information and
assistance will also be available to coniractors, workers,
and any-individuals who are concerned abour exposure
to ashestos in buildings.-

" EPA’ s[guldance package contains two parts. ThlS
manual, which is Part | of the package, is written for
school officials. Part 1 outlines steps that schools ca.
take to conduct an asbestos control program. Part 2 -

&4 =
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contains more detailed information on asbestos .
_ identification and control methods, Part 2 will be
- particularly useful to school personnel, contractors, and
others involved in actual asbestos inspection and control

activities.

'As the lead Agency for the school asbestos program,
EPA will provide additional information and assistance
to the States and school districts through the Agency's
ten Regional Offices located throughout the couritry.
Each Regional Office will have a Regional Asbestos
Coordinator who will work with the States to assist in
undertaking asbestos control programs.

Other Federal Agencies concerned with the asbestc:s

problem will also participate in the program. The

Occupational Safety and Health Administration
(OSHA) and the Department of Health, Education.

.and Welfare through the National Institute for

Occupational Safety and Health (NIOSH) and the
Pubiic Health Service will provide assistance particularly
in the areas of occupational safety and health. This -
assistance will be made available through these

. Agencies’ Regional Offices,

Questions about the information in thesa manuals or
about the EPA school asbestos program should be
referred to the EPA. Regional Asbcstos Coordinators
lxsted on pdge 33. :
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Chapter 1: Introduction: The Concern

3

Exposun: to d%l)f.:'a[(’!% was lmtml!v dEHULl;l[Ed wnh a
chronic and dchlhtdtmg lung disease called asbestosis.
More recently prﬂsure to asbestos has been associated
with lung cancer, a'rare cancer of the chest and -
abdominal lining called mesothelioma, and cancers of
the esophagus, stomach, colon, and ogher organs.
Asbestos also acts as a potent cancer-causing agent in
combination with cigarette smoking. In all asbestos- -

related discases there is.a latency or induction period of

many ‘years between initidl exposure and appearance of
the disease.

In most cases asbestosis has followed long exposure
to high levels of asbestos fibers. Therefore, asbestosis is
not as significant a concern in schools as cancer risk.
The potential for increasing cancer risk may exist at
much lower and shorter cxpmures than those for
asbestosis.

Under certain conditions, 2xp0§ure to fibers released
from asbestos-containing materials in buildings can
rcach levels considered potentially hazardous. Some
asbestos levels measured in school buildings have even
been shown to briefly exceed the current Federal

- wotkplace exposure level standards.

Why is there so-much concern now?
EP A is concerned in view of the increasing knowledge
of the potential of asbestos as a cancer-inducing agent

_-at Jow-level exposures and the asbestos contamination

that has been found in some schools. Another very

‘important concern is that cigaretie smoking can

enhance the disease potential of asbestos exp@eure

Is there a safe level of exposure?
EPA and the scientific community believe that any
exposure to asbestos involves some health risk. No safe

‘level of exposure (or threshold exposure level) has been

established. Further, it is impossible at this time to
confidently estimate the exact degree of risk associated
with low-level exposures.

What is considered the best or safest approach to

- ashestos exposure?
‘Where possible -all exposure to asbestos c.hc:uld be

1 ellrﬂmated or ccmtmlled

E
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~ containing materials

Are there special concerns about asbestos in schools?
The school children population differs from other non-
occupational populations in age, population density,
and behavior.

The exposure of children and ddn]l.‘%LLmS to asbestos
inthe school building occurs early in their life span.
Their remaining life expectancy provides a long
development period for asbestos-related diseases.

A large number of students can be exposed at one
time to asbestos that is released from asbestos-
containing materials present in the school building. ‘The
duration of exposure is of concern since school children
attend school daily for most of the year. ' :

* The school population is very active. Certain
asbestos-containing materials can be damaged during
school activities and as a result of the capricious
behavior of students. When. the material is damaged,
asbestos fibers are released and exposure can occur.
Many cases of badly damaged asbestos-containing
materials have been found in schools.

Are there any Federal laws or regulatluns that protect .
school children from asbestos exposure in school
buildings?

There are currently no Federal laws or regulations that
protect children in school buildings where asbestos-

are already present.

" Is a medical examination necessary for persons exposed

to asbestos in school buildings?

Medical examinations are not recommended in school
exposure situations. It is difficult to detect-asbestos-
related diseases in children’due to the long induction
period before the disease appears. Individuals who have .
been exposed to asbestos should avoid smoking; and, of
course, medical advice should be obtained for any
specific concerns or symptoms,

o



Chapter 2: Asbestos and Its Uses

What is asbestos? _ Althnugh mnst f;hers wnll St remain in the Iunés those
Asbestos i a terme for 4 group of naturally occurring  -that are "Etﬂ"’md will stay indefinitely.

minerals that separate into fibers, The mineral rock is
mined and then milled for commercial use. Asbestos
fibers arc incombustible and have good thermal and
electrical insulating properties. There are six asbestos
‘mincrals that are used commercially:

What are some uses of asbestos in school buildings?
Most asbestos products are used in building

construction and many. products containing asbestos are
found in buildings: Asbestos has been used. in cement

Chrysotile products, plaster, fireproof textiles, vinyl floor tiles,
Amosite (Cummingtonite-grunerite asbestos) - thermal and acoustical msulatmn and sprayed
Crocidolite materials.

Anthophyllite asbestos Asbestos also is used in automotive brake linings. In
Tremolite asbestos ; Cew schools that have shops for automotive training,

Actinolite asbestos asbestos contamination can occur as a result of
Chrysotile and-amosite are the most frr;quamly found -automotive brake servicing. -
asbestos minerals in the asbestos- Cuntammg materials For more information on the uses of asbestos, see
used in school buildings. pages Is-ls-! and I-1 ej of Part 2.
Why is ’ssbestns a unique environmental cantsminam"? What asbestos?mntaining materials in school buildings
""" can create an exposure problem?

“and flbmus shapc make asbest@s an unusual - Only certain kinds-of asbestos-containing materials in
environmental contaminant. - school buildings are considered hazardous. The
Asbestos fibers cannot be easily destroyed or potential for release, contamination, and exposure
degraded. The size and shape of these fibers permit depends on the condition of the asbestas -containing
-them to remain airborne for long periods of time. - material (such as deterioration from age) and the
Asbestos fibers that are released from asbestos- probability that the material will be damaged.
‘containing materials-enter the air and contaminate the Hard asbestos-containing materials such as vinyl floor

building environment. tile do not generally create exposure problems.
~ When the fibers have entered the air, individuals in  -Asbestos fibers are firmly bound or encased in the
the building can be exposed and inhale the fibers, © - material. Sanding, grinding, or cutting will cause

Raw Chrysotile Showing ‘Fiber Structure
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asbestos fibérs to be released. Therefore, these hard
" materials should not be considered hazardous unless

they are machined.,

Soft or loosely hcnlncl (i.e., friable) asbestos-
containing materials can release asbestos fibers
following only minor disturbance to the material. It is
these soft asbestos-containing materials that can cause
contamination and exposure problems.

. . T
What is friable material?
Friable material is material that can be crumbled,
pulverized, or redficed to powder in the hand. Friable
,material may be an asbestos- -containirig material or it
““may be a material that contains other fibers such as
cellulose and glass fibers, '

This manual | /;:—-;mrﬂaﬂly concerned with identifying
friable asbestos“containing materials in school buitdings
and recommending steps to reduce the L{prSuf’E that they
may cause.

~§ B

What are friable asbestos-containing materials?

Friable asbestos-containing materials are materials that
were used for fireproofing. thezmal and acoustical
insulation, or decoration in building construction and
renovation. The asbestos content of these materials is
usually found in the range of 5% to 50%. These
materials were usually applied by spraying but have also
been applied by troweling. They are friable in varying
degrees depending on the components of the material,
the amount of cement added, and the method of
application. Sprayed material is usually soft.
Cementitious material varies from soft to relatively
hard.

Throughaut this rnanu-al both cementitious and
sprayed asbestos-containing materials will be called
asbestos materials,

What is sprayed asbestos material?

Sprayed asbestos material is a mixture of asbestos
flel‘S mher ﬁbers (cellulose non-asbestos mineral

O e Material That Has Been Scraped
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“material for fll”EPl‘OO ing and insulation. EPA

. Where are friable asbestos materials located?

flb(;[’h) ;md a lalndcr wlmh has been dpplu,d to Lcllm;_;s.
beams, and other surfaces by spraying. It has been
widely used for fireproofing, thermal-ind acoustical
insulation, and decoration. Most l’rmbl; material in

: SEhqus is sprayed material,

In 1973 EPA prohibited the spr: aying of asbestos

prohibited the applicdtion of sprayed asbestos material
for dearly all purpas :

Friable asbestos materials are usually found on'
overhead surfaces, steel beams, ceilings. and
occasionally on walls and pipes. :

Does all friable material contain asbestos?

Many materials that look like friable asbestos material
do not necessarily contain asbestos. Some friable
material contains glass fibers, ccllulose, or other non-
asbestos fibers.

How are asbestos fibers released from frlable asbestns
material?

Fibers are released from friable matenal as aresult of a
breakdown in the integrity of the material due to '
deterioration or direct contact and damage.

As friable asbestos material ages, it can lose:its
cohesive strength and release fibers. Fallout of fibers
from deteriorated material is usually low-level but
continuous.

Fiber release by ccntact and damage depends on the
accessibility of the material and the degree of -
disturbance. Contamination can be very high for brief

“periods of time during a disturbance and then gradually
decrsasa as the fibers settle. Fiber release can occur -




after only minor contact with friable material.

Direet contact or damage to asbestos materials can
oceur in # number of ways:

® School Activities—A ball hitting friuble material on
d gymnasium ceiling or wall. Hanging pictures or
attaching displays to. friable material will cause fiber
release. .

® Maintenance Activities—Any maintes ance activity
involving intentional or accidental contact with friable
material. ‘

® Vandalism—Material may be scraped, gouged, or
hit. ,
® Water Damage—W ater from roof or plumbing
leaks will-cause material deterioration and.in some
cases delamination (i.e.. breaking away of layers of
material from the underlying surface),

@ Vibration—RBuilding vibration from sources within
or outside the building. For example, vibration from
activities onthe floor above or vibration from
machinery can cause movement of the friable material
and release fibers.

Fibers that have been released can remain suspended
in the air for many hours. After the fibers settle, they
can be resuspended in the air by disturbances created
by student activities or custodial work such as dumng
or sweeping. Resuspension of asbestos fibers in the air
is called reentrainment. Reentrainment may cause
repeated exposures after the fibers are released from
the friable asbestos material.

For more information on asbestos contamination,
pages [-2-3 to 1-2-71 of Part 2.

see
Is asbestos contamination permanent once it occurs? -
Asbestos fibers tend to remain in the building that they
confaminate but can be removed by c;leanmg Wet

ERIC. - o0 07
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mnppmg is recom mumlcd since water mhlhll% tlhu
movement, thus preventing reentrainment during the
cleaning process. Dry dusting and sweeping will cause
reentrainment and should be avoided.. If wet cleaning is
not feasible, a High Efficiency Particulate Absolute
(HEPA) filtered vacuum should be used. Conventional
viicuum cleaning equipment normally used in the school
is not equipped with a filter size Small enough to collect
asbestos fibers and should not be used 1o clean in arcas
of asbestos contamination. It conventional vacuum
cleaning equipment is used, fibers can be reentrained,

Py o . : ., . - * . B . B :
For more information on HEPA filtered vacuums, see

page [1-4-2 of Part 2.

When should school officials be concerned about
asbes{os material? .

. 7 . . )
If friable asbestos material i present in the school
building, an exposure problem may exist. Chapter 3
outlines the recomniended steps to identify friable
asbestos material and to undertake a control program
to reduce exposure.

Is pipe cnvering and boiler lagging of concern?

Friable asbestos material was used for many yearsin .
pipe covering and boiler lagging until EPA prohibited
its application in 1975, Pipe covering and boiler lagging
do not create an exposure hazard unless the friable
insulation material 1s exposed and damaged.

Pipe covering and boiler lagging should be routinely
inspected. If the insulation material is exposed, retaping
or covering the ddmaged area will pre\:c.,nt asbestos
fiber release.

Is ceiling tile of concern?
Ceiling tiles are not friable and should bc of no
concern,

CE:Img T:Ie
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Chapter 3: How To Conduct an Asbestos
Control Program

T

' 3
An ;x-;hmtm mmr()l pmgrdm hegins wnth I()Cilllné, ~ corrective action sh()uld be tdken to prntu,l s;hnnl
friable material and determining whether the material children and other users of the building from expasure, | 7
contains asbestos. If contamination of the building by A recommended approach for conducting ain asbestos
asbestos fibers is occurring or will likely occur, control program is outlined in the following table.
Condut:hm., an Ashﬁlns (;untrul Frﬂgrdm

C o Steps . Actinn ' ! . Chapivr
Inspection: LBcate friable material in the school building. 4
Sampling : . If friable material is found, take a bulk sample of the material, | ’ -5
Analysis: Send the bulk sample to a laboratory for analysis to determine if ; 6

. asbestos is present.  © -

Exposure Assessment: If the friable material contains asbestos, assess the exposure potential; 7
Corrective Action: It‘ an expasure prablem Exlsts take a corrective action. i o, &

A e providca o enic IR y RS et e e oo : - 2 . 5 L
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Ch&pter 4: Ins;»ectmg for F riable Materlal .

B

Al arcas including stude nt . administ rative,
-maintenance, and c:ustudml arcas in the building should
be visually imspected For fiiable asbestos malerial. If
friable material is 1ocated, it must be sarmpled and
analyzed for asbestos conlent. The fact that material is
fnabla does notcestablish that ashestos is present

Whlch schools showsld be inspected?
Schools built 6 rerov ateed during the period ﬁ:;llownng
World War 1l to 1978 should be inspected. Although
the spray-ap plicuion of asbestos materia ls for -
fireproofing and insulatien was prohibite d in 1973 by
EPA, wpray appliczetion for nearly all useso fthese
materidls was nol prohibited until 1978,

Where will frmhle rhaterial be found?

Friable material is commanly found on steek mppDrt
beans ind colunns amd on ceilings and wallls of
“classtooms, corrido1s, auditoriums, cafeterias,
machinery rooms; and storage rooms. It also may be
- found on overhewd surfaces of indoor pools md
gymnaslurnx,

ERIC
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What will friable material look like?
Friable material can have the following characteristics:
e Fluffy or spongy appearance (always apphed by

spraymg)

L) lrregular, sc.rff surfacze (usually applled by .
spraymg) e .

® Textured dense fa,rly firm surfate (usually
apphed by trc:owehng)

If fnable. rnaterlal has been ddmaged or is
jd@termratmg, the material may be flaking or pieces may
bf.‘ hanging from the surface of the material.



- Slﬁuld mspectmns be made abnve suspendgd ce:lmgs"
Imspections should be made above suspended ceilings.
Asibestos material may have been applied to the

_oxziginal ceiling; steel beams, and other surf aces above

the suspended ceiling. .

- If the overhead space between the suSpended ceiling

- and original ceiling is part of the building’s air

~ circulation system, fibers wlich have been released

- -from deteriorating or damaged material could travel
throughout the VEnIllatlDD System to other aréas in the

-building.

Settled asbestos fibers or fallen ceiling materlal may

cover the upper surfice of the suspended ceiling panels.

I this case moving or rémﬂ\nng the panel will cause
fiber release.

When lflSpEEtlﬂg above suspended ceilings, the
following precautions should be taken: - -

" ® The ceiling should be lﬂSpECtEd when the area is:

not in use.
- o If the overhead space is part of the air c1rculatmn
system (air plenum) the system should be shut down
durmg inspection. . .

¢ Only persons necessary to assist in the inspection
shoould be présent.

¢ The National Instltute fcrr Qc::upatlcnal Safety and

X _Health (NIOSH) recommends that the person
: mspectmg wear an appmvedx respirator, C_Iontact the °

Rernoving Suspended Ceiling Pdnel For Inspectioh
e o 7, a L B ) :

[+

NIOSH Regmml fomes listed in Appendlx E for

- information on approved respirators,

Should bmldiﬁg records be checked?

Building construction records can be checked as n

supplementary measure to determine if asbestos
materials were listed in the building specifications. -

However, since building records may be unreliable,

checking records should not take the place of visually

inspecting school buildings.

_ What is the next step if friable material is located?

If friable material is located during inspection, a sample
of the material itself should be taken for laboratory -
analysis. Chapters 5 and 6 have instructions for
sampling and information on recommended analytical
techniques to identify asbestos fibers in friable materlal
samples. : ,

What if no friable material is located?

If no friable material is located during visual inspection,:
a dated report stating that no material has been”located
in the school building should be prepared. The report
should identify which areas of the building were visually
inspected and if the building records were also checked.

* A copy of this report should be l-cept in a school

asbﬂsms pragram fllé ' ,

Area Abaus .S’uspended C‘gtlmg With Frlable Mmerml :

i

Ch
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Chapter 5 Samplmg F rlable Material

“The Sdmplmg and dﬂdlySlS of fflablé mgterm] are

extremely important. The decision to take corrective
action will depend, in large part, on the results of the
labcratary analysis. It is critical, therefore, that ,
sampling in schools is carried out properly and that

-labaratory analyses are performed a\:curdtely

The sampling procedures outlined in this chapter

should be followed closely. Improper sampling will

result in unreliable amlysns and lead to either
unn«‘:t:essary corrective action. or to no dCIlDI‘l for

‘potentially hazardous material.

The choice-of the analytical tachmqu; and an

-analytical laboratory are also important. Chapter 6
- contains information on analytical te;hmquc,s and

labmatmy seléction.

~ O ra Bulk Saumple ., I .

ERIC

Is samplmg and analysns of fnable mater:al necessary
Friable material should always be sampled and analyzed
- for asbestos: Neither visual inspection nor checking
building records establish the presence of asbestos in.’
friable material. Suspect material could contain glass
fibers, cellulose,-or other non-asbestos mineral fibers.

. How to take a sample

If friable material is found, a representative sample
should be taken from within the material itself by

peénetrating the depth of the material with a sample
‘container. It is important'to penetrate the' material

because it may have been applied in miore than one
layer or covered with paint or a protective coating. This
kind of sample is called a bulk mmp[f -

LN
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C)ne samplg shc:uld be tak&:n for dppl’DXll’natEly ew:ry

5,000 square feet of material having the same color and

texture (i.e., it is homogeneous in appearance).
Material of a different ¢1ppearance should be sampled

separately,
Small classrooms, OfflCQS or closets with less than

5,000 square feet of friable material should also be

sampled scparately if different material is found.
Sampling is not difficult and can be performed by

. -school personnelif these procedures are followed:

(1) Use a small container such as a plastic 35 mm

, fxlm canister of a small, widé-mouthed glass jar with a

screw-on lid, The container should be dry and clean.
(2) Geruly twist the open end of the container into

" the material, A core of the material should fall into the

container.. A sample can alsobe taken by using a knife -
to cut out or scrape off a small piece of material and

. then placing it.into the container.

Be sure to penctrate any paint or protective coating
and all the layers of the material. If the sample

. container cannot penetrate the material, consider

whether the material is really- friable or nat.
(3) Tightly close the sample container; wipe the

What pfecaucluns shnuld be taken’ durmg s:arnp!mg,
To avoid causing unnecessary exposure to asbestos
fibers, the following Préf autions should be taken during

samplmg co

® The material should be sampled whm the area is
not in use.

® Only those persons needed for the sampling
should be present.

® The sample container should be held away from
the face during actual sampling. .

® Do not disturb the material any more th.an
necessary.

® The material can be Sprayed with a’light mist of

“water to prevent fiber release during sampling,

@ If a large number of samples are taken. NIOSH
recommends that the sampler wear an approved
respirator, Contact the NIOSH Regional Offices listed
in Appendlx E for information on approved respirators.

o If pieces of material break off during sampling.

- wet mc:p the ﬂoars and areas where they h,;ue fallen.

. Should the air be sampled"

exterior of the container with a damp cloth to remove 7

any material which rnay have adhered 10 it durmg

y ‘sampling,

(4) Tape the cantamer lid to prevent the accxdental

s Qpemng of the container during shipment or handling.

(5) Label the sample container. This label should
1dennfy the school and date the sample was taken, and
bear a unique identification (ID) number.”

(6) Make a record of each sample by noting the date
the sample was tak en, location of material sampled, the

_drea or foom sampled, and the sample 1D number.

“analysis (sece Lhap[ez 6).

——
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(7) Send the samiple.to an JQalytu:dl laboratory for.

Air sampling is the couﬁtmg of fibers suspcﬂded in the

“air. A known volume of air is pumped through a filter-

where all susp&nded particles are collected. A
standardized air sampling method with spéuﬁc
equipment and particle counting techniques is used by
the Occupational Safety and Health Administration :

. {OSHA) and industrial hygienists for evaluation of

airborne asbestos contamination. Unfortunately air
sampling by this standard method cannot show whether

. the friable material actually contains asbestos fibers.

The method counts any particle of a certain size and
fibrous shape, The fibers that are counted may or rrhty
not be asbestos.

.Bulk sampling and analysis of the friable material
itself is the only method to determine whether or not
asbestos is.present in the material. :



It is lmpartant that analyse:s nf bulk samples are
performed by the recommended technique. In choosing

" a laboratory, assistance from the State Asbestos
Prograyn contact or the EPA Regional Asbestos
Coordinators is recommended.

What kind of analysis shcruld be requested?
Analysis of friable material buik samples by the-
. fcllawmg techniques should be requested:
1) Polarized Light Microscopy (PLM)
2) X-Ray Diffraction (XRD) as necessary to
suppie*ﬂcnt the PLM method.

fow
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Why are FLM ax‘ad KRD recommended far bulk sample
analysis?
Polarized Light Microscopy (PLM) is a techmque used
to identify asbestos fibers by. their shape and unique
optical properties. It is a relatively inexpensive and
quick method for identifying asbestos in bulk samples.
PLM is particularly suitable for examination of the
complex mixes of friable construction materials. .
X-Ray Diffraction (XRD) is recommended where a
second, independent analytical tethmquc IS necessary to

. confirm an .analysis by PLM. It i is a more expensive

analytical method than PLM. i
For more information on these analytical z‘e’chmques
see pages [~4-2 to I-—+4-3 af Part 2.

aﬂﬂlj’sns"
Electron Microscopy (EM) is ncst a remmmegded
analytlcal technique for bulk sample asbestos analyms

" EM is costly, time- cgnsummg and limited in.

availability. :
For more information on Elegtran szrasmpy, see -

’pagesi—liss of Part2. . = . .

is Phase Contrast Mucrnsmpy recnmmended"
Phase Contrast MIEFQSCDPX is a techmque used to. caunt

fibers present in air sarnples. It is unacceptable for
identification of asbestos in bulk samples. Do not

. accept analysis of Eulfsam;les by Phase Cnmrast
- Microsco

ori aremfz?rmatmn on Phase Cﬂmrast Mu:rr;xsc-apy

" see pages 1~4-5 to I-4-6 of Part 2.

Is ‘there a smndard analytlcal pmtm:ﬂl for bulk sample
‘ashestos analysis?
A standard ‘protocol for bulk sample analysm Is not

1 currently available. However, guidelines have been

prepared for bulk sample asbestos analysis using PLM
and XRD. These guidelines are included as :‘Appendix.
H to this manual and should be made available to the

laboratories which perform the snslyﬂes of bulk .

samples
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v—--:-—ArE any laburalunes cértli‘ed fﬂr buik sample asbesms
analysis with PLM?
No laboratories have been certified for perf@rmmg bulk
sample analysis with PLM or XRD. .
Laboratories: which participate in tht: National
Institute for DEEUpdtandl Safety ar.! Health (NIOSH)
proficiency analytical testing’ program (PAT) for
certification by the American Industrial Hygiene
Association may or may not be qualified to perform
- bulk*sample asbestos analysis with Polarized Light
Microscopy. Typically these laboratories use Phase -
Contrast Microscopy, which is inappropriate for the
differentiation of asbestos from other fibrous material
such as cellulose, hair, and gldss fibers. Laboratories
proficient in air sampie counting using Phase Contrast
Mlcmssopy ‘may lack bcxth the Eqmpfnent and expsrtﬁﬁ:

) samples

" What lsbaratnnes perform bulk sample asbestos
analysis?
It is important to select a ld,bDl'atley mmpatcnt in bulk
"+ sample asbestos analysis. Since there currently is no list
_'of certified fabaratories, lociting a laboratory could be
difficult. The State Asbestos Program Agency.or the
EPA Regional Asbestos-Coordinator should be -
contacted for their assistance andadvice in laboratory
selection, The names and addresses of the State.
Asbestos Program contacts are available from the EPA
Regional ‘Asbestos Coordinators and on the EPA toll-
frec information number (800-424-9065 or 554-1404 in
the Washington, D.C. area). The EPA Regional,
Asbzsms Cnmdlndmm are Jisted in Chdpm H.

laburatnry perfurmance“

EPA will provide guidance to se::ho@ls and school
districts which plan to undertake a program to ensure
good laboratory performance. Information can be
‘obtained by calling the EPA toil-free technical
assistance number (800-334.8571, extension- 6892).

4

What shauld the !abnratury repnﬂ"’

It is important that a complete written and sngned
report of the analytical results be obtained from the
laboratory. The laboratory should report the following
information for each sample submitted:

(1) The sample 1D number,

The laboratory resulls should be reparted by
referencing each sample by its 1D number. -

- (2) The analytical method used to analyze the
sampie.- :

The report shauld name th. «nalytical f,’qmpmerzt ana
the technique used to perform the analysis.

(3)a. A description of the sample appearance.

Good laboratory precedure reqmrf’s that the fznc?iysr
note whether or not the bulk sample is a-uniform
mixture.

(3)b. Whether the sample wias homcgemzed bgfore:
analysis.

" Asbestos thaterials were not always umfarmly PHH‘E’d
before application. If a sample is not homogenized prior
to analysis, some materials present in rhe sample may
not be delected.

. (4) Percent of each type of asbestos present

" The analyst should report the types of asbestos

“present and the estimated percent present. The estimated
. -precision associated with the percentage of asbestos’

reported for each sumple should be specified.
(5) Type and amount of the other fibrqus matenals '
present in the sample. .. '
The analyst.should rfpart what nomasb&stas fxbmusj

-malerials are present in the sample and the percent
_present, and provide the basis for that judgmnent.

Identification of the other fibers present will minimize

_the reporting of false results,

(6) Comments on any other materials present. ‘
(7) A description of the Iaboratnry s quality ccmtrcrl '

- program,

Laboratories sh(:?!di[ indicate the qiwlity control
procedures followed in their PLM analyﬂs

- Should samples be retained for analysls?

School officials may -wish to request that the laboratory

" retain the samples for up to six months or'return them °
" to the schools so that they will be* avaxldblc if rcanalyms

is I’!ECESSdTy



_ If bulk mafenal analys;s Estabh:hEs that ashestos is
‘present in the sampled friable material, the potential’
exposure of students and ather users of the building
shauld be evaluated :

What si-ould e considered in an exposure assessment?
“Material condition, bmldmg structure characteristics,
-and human ?"tmty are factors that will have

significance 1n any potertial exposure sitiation

involving friable asbestos materials, These factors may
..act singly or’in combination to cause environmental
contamination and exposure of building users. '
- Experivnce-has shown that eight factors- generally
mﬁuence Expﬂsure pc::tentlal

1. Cﬂﬂdumn of Matenql Materlal cmd;tlcn indicates
. the extent of contamination and the likelihood of future
- contamination. This factor is a.combination of- quality
. of installation, adhesmn of the friable material to.the -
. .-underlying surface, material deterioration, and damage.
- Delamination or deterioration of the material depends
~on the characteristics of the material itself*(whether it
shows signs of aging or loss of cohesive strength).
" Damage is mcurred by either accidental or intentional
- ‘contact; Evidence-of debris can be a goad clue to the
- condition of material, which may vary from minor
- deterioration and damage 10 widespread and SEvere
) materlal dlsmtegratmn

=

2 Water Damage Water can d!slodge delammate

_’rexcellent canditmn Water can carry f:bers in the slurry

" to other areas in the hu;ldmg where evaporation will,

* leave a collection of fibers that can become :

- resuspended in the air. Water damage will have a
significant effect on selection. of a corrective method,

: essenzxally eliminating certain types of Sealants

.3, E.rpz:sed Smjfaee Area: The EKpGSEd surface area of
. friable material has-an effect on'potential fiber fallout
~ levels and the possibility for contact and damage. A:
' useful criterion to apply for this factor is. whethgr the
' frlable material is visible:
~. Asbestos material above suspended ceilings is not-
' considered as exposed. However, if the ceiling panels are
—removed. fa;umdmﬁmmtem;:uﬂmﬂes above the
- Suspended- ceiling or are damaged due to. vandalism, the
a.sbesms material shaaid be canszdered as expased in that

EKC
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area. Area.s with louvers, grzds or @ther r}pErZ ce:lmg

systems should be considered as exposed. However,
exposed does not mean HECESSlbIE' Hshzch is a separare ’
Jactor.” _

4. Afcessibiliiy:r If the material can be reached, it is
accessible and subject to accidental or intentional

~contact and damage. Accessibility is a good indicator of

possible future exposure caused by contact and damage.
‘This factor should also“include some consideration of
the proximity of friable material to. heating, ventilation,
hghtmg, and plumbing Systems requnrmg maintenance
OT repair.

The behavior (:I‘lal‘aCIEHSHCS of the stu.:ient population
should be considered in eva[uatmg accessibility.” For
example, students involved in*sports activities may = |
accidentially cause damage to &gbestas materials on the

- walls and ceilings of gymaasiumy. Material that, s, Easzly

- access;bie is also sub]sct 10 damage by vandalism. -

5. Actzvzzj and Movement: Thls factor combmes the
effects of general causes that may result in contact and -

- damage of friable material. These causes include -

air movement, building vibration from machinery or -

rany other source, and-: actmty levels of students or
" building workers. This factor is also an indicator csf

futuré-exposure potential. Its value will be low in-

“school libraries, offices, and most classrooms; modeérate

in some classrm:)ms and in school corridors: and can bf:

E exceedmgly hxgh in gymnas:ums and cafeterlas

6. Air PIE'RHIH or Direct Az’r Stream: Friable asbestos
material contained within ap air plenum or in an air’
stream, if undisturbed. has very:low potential for
‘contaminating the bulldmg environment. However, it
must be considered since contact and damage may

- occur during maintenance, repairs. and renovation. In

dealing with asbestos material located in air plenums, " _
special attention should be given to the management . . =

“system descrlbed in’ Chapter 8

. 7: Friability: The asbeetos materials can vary in

" degree of friability. The more friable the material. the »

greater potential for asbestos fiber release and

.contamination. Sprayed asbestos miaterial is generally .

. ‘more: frlable than most-troweled materials..— -

: '2{}



8. Asbestos Content: Thg pETCEﬂ[dEQ “for d“ thc. typcs
of asbestos present should be added for the total B
~—asbestos content. With a high percentage of asbesios,

" there arc more fibers that can be releaséd and .
-contaminate the building environment,

Is an exposure assessment straightforward?
- Assessing exposure can be difficult. The cight factors
can vary from school to school; from room to room;

* and sometimes from one area to another in the same
room. These factors should adequately describe most
situations. They are presented here to provide general
gunddnu, and exceptions can occur. Unique building

structure characteristics. unusual material condition, or -

other considerations can mﬂu;nu. lhc. ev dlugtl;)n of
: prﬂ*-ul’i‘ ,
How is an exposure assessment carried out?
The following steps are remmmended for an exposure
asssssment
~ (1) Determine wh;thu each factor is applicable in
the area where the asbestos material is presént.
(2) If a factor or factors are applicable, note the
" actual effects or situation associated with each factor.
For €éxample, if the Accessibility factor is applicable,
consider whether (a) the material is subject to danmiage
durmg maintenance or repair work or; (b) the matenial -
~.is accessible to students who may ddmdge it dunng
© $ports activilies or whu wdl scrape, gouge. or hit the , .
material, ‘
(3) Evaluate the gx;jo;urc, pmentml Simply, if
--asbestos fibers are being released and causing’ .
- contamination of the building environment, exposure of
students and other hulldmg users is Qccurrmg OF 13
likely to occur. :
~ In carrying out the exposure assessment, it is
ir’npc’xrtant that the factors are uniform throughout the
area being evaluated. If factors differ in one room or in

=t

one area'of a room, they are not uniform. In this case, |

a separate evaluation should be ‘made. For example, an
auditorium with both an inaccessible ceiling surface in

~ the stage arca and a very accessible and damaged
surface in the audience area constitutes two different
arcas. :

" The above discussion has described the Sactors relating to
exposure. Is there any system that lies.these subjective

Jactors in a more precise way to aid the School official in

the decisionmaking for an exposure- arsessmeﬁi*’

" EPA has develsped a scoring system using-a -
. mathematical formula which can be used as an aid in -
assessing exposure and in di‘(:ldlng what kirid of
corrective action to take. EPA"is curgently Llele[lng
the accuracy of the czmrlng system through field [E:sts

0

Aruitoxt provided by Eic:

and §[dtlSllLd| dﬂgll}'ﬂ‘; lt is EPA s intention 10 mdkL

- “this'scoring system and instructions for its use available’

to school districts through the State Asbestos Program
contacts and thrgugh the R;gmndl Asbums
Coordinators. .

Is air sampling necessary to evaluate the expmuré

~ potential? : —

Air sampling is inappropriate to estimate asbestos
contamination and exposure. In the school
“environment, it is virtually impossible to establich
exposure potential using standard air sampling
techniques. Air sample results from monitoring in
school buildings can be misleading if they ar¢ compared
to the Federal workplace air concentration levels
established by OSHA.

The standard optical microscopy mcthud (Phase .
Contrast Mlcmscx:)py) used to analyze air samples has
technical restrictions. Only pdl“[lElcS of a certain size.
and fibrous shape are counted in an dir sample. The
fibers that are counted may or may not be asbestos.
More importantly, the low air levels of asbestos that
have been found in school buildings are at the lower

limits of effectiveness for the optical microscopy
“technique. Therefore, the results can be misleading.

The Federal workplace air concentration levels do
not.apply to children. They were cstablished for
asbestos workers in wurkPIdLL cnvironments. ;
- Comparing 4ir levels found in school buildings to the
" Federal occupational standards is a totally ineffective
method of determining wh;thu an prusurc pruhle
exists.

‘What is the next step if exposure is occurring?

If éxposure is found to be occurring or is likely. to
occur, a corrective action may be warranttd. This -

“decision will.involve a judgment of the degree of the © -

exposure problem and what corrective m;thm;i is
approprlate .

Chapter 8 discusses e: ach of the corrective actions.”
The charts on pages 18 and 19 of Chapter 8 should be
“consulted for-the advantdgcs and disadvantages of each

" corrective method and the conditions where cach
: melhocj is dppmpndtc or m‘xppmprmtci ' C

“ Is corrective actmn required if there is no expnsm’e _
problem?

CIf it s determined that the prusur; is negligible or Ihd[v

there is no exposure potential, action can be deferred.
However. a continuing inspection program. and
management system’ as described in Chapter 8 should
be implemented to ensure that if the sitnation changes, .
tl;f: necessary thps will bc: t;lkcn to control exposure.,



‘Chapter % Corrective Action

If fnablc asbesms material is presem and Expasurs is
occurrinig or will likely occur,.corrective action should
be considered. The selection of the method or methods
of action should reach the most efficient long-term
“solution after consideration of material condition,
‘location, function, and cost.

~ There are four approaches to cantmllmg expasure

- (1) Removal- Asbestos material is removed and.
- disposed of by burial.
- (2) Encapsulation: Asbestos. materlal is coated with a
:A‘bondmg agent called a sealant.’

(3) Enclosure: Asbestos material is separated from
the building env:mnment by barriers such as suspended
‘r;enlmgs

(4) Deferred ac:tmn No action is taken The area is -

ﬂspected periodically for changes in exposure pctentnal;v

. Removal, encapsulatmn and enclosure are_corrective
- methods and £an be used separately or in combination.

Removal completely eliminates the source of exposure -

“to ashestos and is, thereford, a permanent solution,

" Both enclosure and encapsulation arg centammen: :

methods

* Since the asbestos material remains thhm the '

bmldmg, enclosure and encapsulation should be

considered as-temporary control measures. The length
~of time before building renovation or demolition s ,

“planned will be a factor in deciding whether to use

cither: of these methods. If the building is later.
__tenovated or demolished, encapsulated and enclosed
. asbestos material mustibe removed and dxspcsed of

a;ccrdmg to the EPA regulations discussed in Chapter
9 _

Removal encapsulatmn enclc)sure and deferred
actmn are discussed in the’ following sections, The chart
. on pages 18. and 19 at the end 0t‘ thls chapter Qutlmes

each mrrecnve acnon lxsts advantages aﬁd :
disadvantages, and notes the conditiéns under which
each method is appropriate.

Schools that do undertake a corrective actlon shnuld
refer to Chapter 9 for information on the applicable. ...
Federal regulations and proper work practices that are
required to protect workers and the building from
contamination durmg removal, eﬂcapsulatmn .or
enclnsure

N

Removal

For removal, all the asbestas material is taken off the
underlymg surface, collected, and placed in containers.

- for'burial in an approved waste disposal site. Removal
may require interruption of building activities. Vacation
periods in schools often provide a convenient tinme to .
carry out-the removal operation.

EPA has regulations that covérthe removal 68+ |
asbestos matetial. The regulations require wetting of

" the material prior to removal. Thoroughly wetting’
asbestos material gréatly reduces the release of fibers,

As the wet material is removéd, only a small number of
fibers will be released and those that are will settle
rapidly to the floor rather than rernam suspénded in‘the
air. , ‘

.Using water that has beEn amended with a wetting
.agent (surfactant) is strongly recommended for all
removai operations. Amended water ensures greater
penetration of the material and reduces the amount of
‘water needed for the operation.

*‘For more:information on wet removal techriques, see *

 pages li—-i-z to I1-4-3 zmd E-110 5_5 of Part 2,
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B Encapsulatlc)n -

Fm’ encap ul ,tmn th(;’;lﬁbt;’:tﬁs material is CD.;IKECFWII!‘I :

. maintain cDmPllaﬂfﬂ with fire an B
~ -asbestos material served either an insulating or -
o .:;cc:usucal Eunctmn, a replacemem m;ltEfldl should h.;we




uamg airless spmy ;qulprm:nt at'i low prEsxure qettmg
Airless equipment reduces the pressure of the sealant

spray and the impact upon the friable asbestos material 7

5urfacc thus reducing fiber rélease during application.

" Encapsulation should be limited to areas where
contict damage will not occur, a factor which may
preclude encapsulation in m: ny areas of school
buildings because of high activity levels. Encapsulation
‘should also’ be limited to asbestos material that still
retains ijs bonding integrity since the material must
support the additional weight of the sealant.
‘Encapsdlated material should be mutmely inspected for
deterioration or damage, :

For.more information on the encapmlmlmz method,
sée pages II= 3-2 to 11-3=5 of Part 2. -

What -;ealémts are recommended for encapsulation?

An EPA contractor is evaluating sealants for asbestos
‘matérial to determine if they meet designated
spc:(:ifu.dlmm for flammability, smoke generation,
toxicity, and impact resistancé. Until a report of thL
sedlant-study (expected in. May 1979) is published. State
. AsDestos Program agencies and the EPA Regional
~&sbestos Coordinators should be contacted for
lnf()rmdunn. . :

Enc:lc)sure ;
.For enclosure; a barrier such as a suspended ;ulmg is
_constructed between the asbestos material and the
building environment.- Since the ashestos material
remains, fiber release and fallout can continue behind
the. bdrnnr and accumulation of fibers will usually
occur. Wh;n the enclosure is damaged or entered for
‘maintenance, fibers collected behind the encl::)sure can
be released into the buxldxng environment,

. For more.information on the efzr:lasure mfl‘h()f] see
pﬂge !I—u—] af Pan‘ 2.

Aruitoxt provided by Eic:

Defarred Actmn

If the exposure POIEﬂIlal is considered ngghgnble action
can be deferred. A continuing inspection program:
“should be implemented as part of deferred action. The
asbestos material should be routinely checked for ,
deterioratian or danmge If thc condition Df thc= ot
contammdtmg the bunldmg envnronment thc cxpmtm_
potential should be reevaluated according to thL
guidelines set out in Chapter 7.

Asbestos Materlal Management
Program

Encapsulation, enclosure; dnd deferred action lc.wc [hL
asbestos material within the building. Assuming that the
exposure assessment is accurate and that an appropriate
corrective action has been taken, exposure of hulldmg
users will not occur.

The asbestos, however, remains and condlt;(ms can
change. For e‘tample asbestos material can be damaged ;
.. by inadvertent or uninformed mdlntcndnct. repair. or
renovation activities. :

Therefore, a management-system should be
_implemented to control.maintenance, renovation, or,

_ repair work by,either school personnel or-contractors.

" These individuals should be informed that asbestos
material is present and trained in proper wotk

- procedures to prevent damage to the material or to the
‘containment system. Work order procedures and school
* building sign-in or entry systems are usually good
--methods for alerting workers and school administrative
~ personnel that work in an area hdvmg asbestos material
-is planned. ’ .

When should a school be closed for corrective action?
Generally, it is'not necessary to close a school in order

to take a corrective action. However..a severe exposure

problem may require that the prubiem areds or roomis
be closed off until a corrective action is taken. Usually
- 'thi$ situation arises when there is a potential for high

f:(‘_}l“lt*lmmdtmﬂ levels of asbestos caused by continuing
contact and darﬂa&,e of highly frmble rndt;nal

" Are there Federal regulations that mu'it be !‘ulluwed
when taking a corréctive action?
EPA and OSHA have regulations covering remnvgl
encapsulatxoﬁ. and ‘enclosure of asbestos rmtermls
Chapter 9 contains a brief summary of these
regulations, .
Some: Stat;s and local éOvernmants may also have
regulations covering asbestos removal, encapsulation.
and enclosure. The State Asbestos Program Agency
should be contacted for mfurrmtmn on St.uL and local
government rﬂgulatmns :



Selectmn ﬂf a Carrﬁ:hve Action Method

Mffhﬂd . Advartages ﬁ'f
* Method :
e Removal ° Ellmmate'g asbe&
) tos source

° Ends exposure |

° Encapsulation  ° Cantrals,expo;"

o Dl;sadmtnge: r;ifi
- Methad . -

° Usually most costly
and complicated
method.

°Usually most time
consuming ‘method

° Replacement with -
substitute material
may be ﬁe&ssary

° Higher petsntlal for

WDrL er exposure

@ Asbest@s source re-

When Hé{hg}d Is

Appropriaiz

° High exposure

° Material is dete-
riorating or dam-
aged :

° Material is acces-

sible

° Flat, ppen mate- .

rial surface

_ ° Removal not fea-

sible

Wh;n Melh&d Is
Inappropriaté
° Removal is not feasi-

bl& because of cost,
location of material,
and kind of surface to

‘which material hss :

been applied (e. g, fe-
moval of material =~ -
from cDmplex surfaces
. such as pipes, lmes :
- and ducts) :

° Removal feamblg ,

$ main o
ure. ' . ins o o . Maternal does not ad-
’ * Usually most ° If material is damaged  ° Material still re- here well to -
rapid and eco- or deteriorating, addi- - tains bonding in- - substrate.* Weight of .
nomical method . . tional weight of the tegrity -sealant may cause, des
: o alant may cause de- - lamination.
lsae;linatié n%l wause ° Damage to mate- atio
¢ . rial not probable ° Matenal is deterlaratn
! ® Management system o v e . i damaged
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. necessary to prevent N :
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" ° Encapsulated material
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, ’%3 V 3
M i i ’
_ . L
ERIC ~ - - . ‘ ~, 7 ,

Aruitoxt provided by Eic:



:f " Method

A di;iamagfs af
) Method .-
°Enclosure ° Controls expo-
-+, sure

’2-May be most

rapid.-economi-

. cal, uncompli-
cated method

Disadvaniages of
Method . - .

- ° Asbestos source re-.
. nains

.° Fiber fallout contin- -

ues behinc enclosure:.

° May be costly if en-.

< closure disturbs fune:- '

tions of other systems

Approprigte.
© Remaval not fea-
sxble

° D:stmbance or
entry into en-
closed area not
likely

*° Economic advan-

When Method Is When Meihod Is

Inappropriate
® Remuval n;asmla

° Damaged or deterio- -
rating material caus-
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‘Chapter 9: Specifications and Requirements
for Contractors

\d ,

RLmnvaI an;ipsuldtmn. ;md LHLIDHUI’L Dpcmlmm must (4) NIOSH recommends that contractors w ho suhmu
be performed carefully. Poorly performed work can bids provide evidence that they and their workers have
‘cause o greater exposure problem than it eliminates. attended training courses dealing with occupational
Workers who do not remove asbestos material wet or safety and the health hazards associated with asbestos
. who damage the material during encapsulation or material removal, encapsulation, and enclosure.
enclosure cause uncontrolled release of asbestos fibers. - Information on contractor training materials is available
If fiber relzase is not pmp;rly contained in the work from the OSHA and NIOSH Regional Offices listed in
area, workers will be exposed and widespread Appendices D and E.
contamination of the building will occur. (5) For any corrective action. notify the nearest -
EPA and OSHA have issued regulations which cover  OSHA office listed in Ar)pgndlx D when work will
the removal, encapsulation, and enclosure of ashestos - begin and let the contractor know that OSHA will be
material. Contractors are required to comply with both  potified.
regulations, EPA regulations require that removed . (6) For removal, notify th:= appropriate EPA

asbestos material be properly contained and dl‘apﬂﬁ;d of ' NESHAPS Coordinator listed in Appendix B bLfQFL
without release of asbestos fibers into the environment.  the removal operation is begun.

OSHA regulations require worker protection to prevent (7) Recommend that the contractor contact the EPA
exposure to hazardous levels of asbestos fibers. =~ - Regional Asbestos Coordinator for technical assistance,
It should not be assumed that all contractors will The task of finding a qualificd contractor may be
comply with these reguiations, Some contractors may complicated by various political and economic ‘
not know that compliance-is required; others may - pressures. There may be pressure by people who are
lgnon. the.regulations in order to save time or money. unaware of the hazards of poorly performed work 16
‘The EPA and OSHA regulations do not require " - take action as sdon as possible and as cheaply as
worker:decontamination before leaving the job site and - possible. Strict compliance with the EPA and OSHA
.clean-up of the contaminated work area after the job regulations -and the recommended specifications takes
" ‘has been completed. Therefore, school officials should  time and money. Contractors offering the lowest bid.
- not only require contractors to Lomply with the EPA may not be knowledgeable or Lqp;lblu of complying
- and OSHA regulations but also require them to take *  with these regulationis.
“additional measures to ensure proper work practices. Short summaries of the EPA and OSHA asbestos
_and protection of the building environment. Past regulations follow. The full texts of these regulations
! experience has shown that in many cases without -are printed in Appendices A and C. Recommended _
-adequate supervision'and instruction from supervisors - specifications for removal, encapsulation, and enclosure
oor. management, workers will remove asbestos dry contracts are also included in this chapter. These
- instead of wet, work without rgsplmtors eat or drink in -specifications can be used to guide school officials in
the work area. and leave the job site in their : negotiating contracts which will ensure proper work
-contaminated worksuits and clothing. - practices -and a protected bunldmg environment.
: Far Ihf_‘ié reasons, thgrn are a numbf;r of precautions

() Bctome fd,mlhar with lhe EPA and OSHA

regulations and any State and local government
", regulations that apply to asbestos material removal,
encapsulation, and enclosure.

(2) Require contractors submitting bids to explain in
their bids how they intend to cnmply with the
-applicable regulations.
< (3) Include specifications.for asbestos fiber -+

- containment, worker protection, and decontamination
~of the work area in contracts and c:nfmc:e the
’ requnremems of the contract. '

EFA regul;uc% lhc, erDV;ll dnd disposal of dshums
materials from ceilings. walls. pipes. and other surfaces
in buildings. The regulalmns were issued under the
EPA National Emissions Standards for Hazardous Air
Pollutants (NESHAPS). Written notification to the
. NESHAPS Coordinator is réquired before asbestos
material can be removed. .

The regulations require wetting of the asbestos
material before, during, and after stnpme to prevent
dust, emxssmm Thu regulations use Ustripping” to refer

a i
b0,
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to taking asbestos off the ceilings. walls, pipes., cte.:
and removal” to refer to taking stripped asbestos
matcrial out of the building for disposal. If material
cannot be removed wet because of freezing
temperatures or damage to equipment by water, the
EPA NESHAPS Coordinator should be notified. In
some-cases dry removal of asbestos material requires
written permission from EPA v

Stripped asbestos material musl be placed in leak-
tight containers while still wet before removal from the
building, Containers of asbhestos material may not be
dr()ppc;d nut nt‘ windnw-s or dnwn fmm one !’Inm‘ Lo thc
blnldm&, in Lun[xun;rs or dusl tl}_,hl thllL‘

- Containers must be marked with a w.lrnmg label (use
the OSHA label on page  and be buried in a waste
disposal site meeting the requirements of Section 61.25
of the EPA regulations. In most cases a State-approved
sanitary landfill will be an acceptable disposal site.,

Before contractors begin any ashestos removal
operation, they must send a written notification to the
EPA NESHAPS Coordinator before starting the
removal operation. The notification must contain the
following information:

(1) Name and addréss of the Lnntrm.tnr

(2) Address and description of the building, including
size, age, and prior use of the building and amount of
friable asbestos material present (square feet).

(3) Scheduled starting and L()IT]PICII()H dates for
removal.

(4) Procedures that will hL‘ cemployed o anply with
the regulation.

(5) The name and address of the waste dlspm.ll site
where the asbestos waste will be deposited.

‘When contractors send in notification of an asbestos
removal'operation to EPA, the EPA NESHAPS
Cogrdmamr wnll nmlfy thc QSHA nfflcc: for that area
that a o

See Appendzr A for the ful[ text af the EPA mbestax
regulations. Questions about the regidations and
compliance problems can be answered by the NESHAPS
Coordinator listed in Appendix B :

OSHA Regulations

OSHA ‘regulates workplace practices and the airborne
concentration levels to which asbesios workers can be |
exposed. The OSHA regulations apply to removal,
encapsulation, and enclosure mpcmtmn% mvalvmg
asbestos materials,

OSHA has established limits on the amount of
airborne asbéstos to which a worker may be exposed on
1 daily basis. Over-an 8-hour period the average
1irborne asbestos cdncentration level (also known as
‘he time weighted average (twa)) to which a worker
nay be ¢®posed may not exceed two fibers longer than
‘ive.micrometers per cubic centimeter of air (2f/cc). At

ERIC ..© *‘
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no time durlné thu 8- hnur pumd nmy the airborne

concentration exceed 10 fibers longer than 5
micrometers per cubic centimeter of air (10f/ce). The
10f/ce concentration is called the ceiling concentration,
NIOSH has recommended lowering the 8-hour twa to
().1 fibers per cubic cmummu (0. 11/ce).

Contractors must use air monitoring to determine
whether the airborne concentration of asbestos exceeds
these exposure limits. The regulations prescribe the
method to be used for air monitoring and where and
how often air samples must be taken.

If the airborne concentration does exceed the
epeciﬁed c&:pﬁ;ure limits (c:ithc:r thu 8 hour't\m or thc.=
TE:ITIOle anp%uldtmn or anlﬂsurg must:

(1) Provide &mpluyu,s with approved respirators. The
OSHA regulations require different types of respirators
under different conditions. The OSHA- Regional Offices,
listed in Appendix D can provide information on
respirator requirements. The NIOSH Regional Offices
listed in Appendix E can provide information on
approved respirators. :

(2) Provide change rooms and two separate lockers
or storage containers so that employees can keep street
clothes and work clothes separate.

In addition, if the ceiling concentration is cXLtLdEd the,

contractor must provide his employees with protective
clothing.

The regulations require contractors to place caution
signs inside and immediately outside of the work area:

. The signs must advise people entering the area of the-

hdzards of eéxposure to asbestos.™
Containers of waste asbestos material must be
marked with a warning label which states:
CAUTION
CONTAINS ASBESTOS FIBERS =~
AVOID CREATING DUST o

BREATHING -ASBESTOS DUST MAY CAUSE.
‘ SERIOUS BODILY HARM -

See Appendix C for the full text of the OSHA asbestos
regulations. Questions about the regulations and
compliance problems can be answered by the OSHA
Regional Offices listed in Appendix D. Information on
contractor Itraining and occupational safety is also
available from these OSHA offices and the N!OSH

" Regional C?fﬁx:‘es listed in Appendix E.

Contract Specifications
The following gmeml specifications are recommended
for removal and encapsulation contracts. Some of these

specifications are also appropriate for enclosure

contracts. If these recommended specifications are -
incorporated into contracts and strictly enforced, the
bulldmg environment wﬂl be pmtu:tcd against
contamination. =

L )
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'Zand to tmm thux wmrkcrs in mt; wurk pmc:m.cs Lle in

proper removal, encapsulation, and enclosure methods.
Contractor and worker training can be required in the

“contract,

1. Regulations

“ Contractors shall comply with the requirements of the

EPA regulations, National Emission’ Standards for
'Asb;stus “and the DSHA fLEUld[iOﬂ% on asbf,sms

governmant rEgUldtlDﬂ‘i] which are mcorporated by
reference.

2. ?cupe of Wnrk

scrvices, insurance, dﬂd Eqmpmem n«:ceasary to carry

out the [n—:moval operation, encapsulation operation] in -

accordance with the EPA and OSHA regulations [and
any applicable State and local government regulations].
B. The Contractor shall be responsible for obtaining
approval for a waste disposal site in COl’ﬂphdnCE with
Section 61.25 of the EPA’ ‘regulations.
C. Contractors shall post the EPA and OSHA
regulations [and any applicable State and local

govcrnment regulations| at the _]Ob site.

" '3, Worker Protection

A. The Contractor shall provide workers with
approved respirators. The Contractor shall provide a
sufficient quantity of filters approved for asbestos so
that workers can change filters during the work day.
Filters shall not be used any longer than one (1) work
day. The respirator filters shall be stored at the job site
in the change room and shall be totally protected from
exposure to asbestos prior to their use.

‘B. Workers shall always wear a respirator pmperly,
f!ttgd on the face in thE work area,

_'pmpt:r resmmtor use,

=

.

E

D. Workers shall wear disposable, full- body coveralls

and disposable head covers and footwear.in the work
arca. Footwear may be disposable. Non- dlsposable
footwear shall be left in the work area at all times until
disposal at job completion.

E. The Contractor shall set up a change roomanda -

shower outside of the work area.

F. All workers without exception shall:

(1) Remove street clothes in the change room and
put on the disposable coveralis and head covers, %nd
-respirator before entgrmg the work area.

Q
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(2) Remove the disposable coveralls, head covers,
and footwear in the work arca before leaving the work
area. Still wearing their I“L%pll’dmi‘\ proceed to the
showers and remove their respirators while showering
with soap and water,

+(3) Shower at the end of each day’s wurL before
entering the change room to Lh;mé,; into street clothes.

G. Workers shall not eat, drink, smoke, chew gum.
or chew tobacco in the work area. To ¢at. drink. or

~smoke, workers shall remove thz disposable work

clothes and footwear in the work area before ledving
the work area. Still wearing their respirators, workers

-shall proceed to the showers and remove their

respirators while 5hcch:rmg, with souap and water. )
Workmen shall then dress into a new, clean disposable
coverall to eat, smoke, or drink. The new coverall can
be worn to reenter the work area.

H. The Contractor shall provide a respirator and
disposable coveralls, headcover, and footwear to any
official repr‘ca;matwg of the school who inspects the
job site,

[. All persons entering the work- area shall wear an
approved respirator and disposable coveralls, head
cover, and footwear. -

Warker Dressed in F’rﬂtsclwe Clathmg
29"



-4, Work Area Preparation

A ThE Contraclur th” sz:t up a d;mntdmlnatlon
chang; room, showur area, dnd gqulpmcnt area. The
decontamination facility shall be subject to the approval
of the official representative of the school.

B. The Contractor-shall isolate the work area for the
duration of the work by completely sealing off all
openings and fixtures in the work area including, but
not limited to, heating and ventilation ducts, doorways;
corridors, windows, skyllghts and lighting w:th plastic
sheeting taped securely in place.

C. The Contractor shall build double barriers of
plastic:sheeting at all entrances and exits to the work
area so that the work arca is always closed off by one
barrier when workers enter or exit.

D. All floor and wall surfaces in the work area shall '
_be covered with plastic sheeting taped securely in place
to protect from water damage [or damage by sealants].

E. Before the work is begun, the Contractor shall
wet clean all removable items -and equipment not
located on the asbestos material, remove them from the
work area, and then return these items and equipment
to the work area after the job has been completed and
the area has been decontaminated.

F. The Contractor shall cover all non-removable
items and equipment in the work area with plastlc
sheetmg taped securely in place.

- G. After work area isolation, the Contractor shall
take out all detachable electrical, heating, ventilation
equijpment, and other items located on the asbestos
materlal cle.m thcm before coverlng wnth plastlc

the:r pmper pl.m:: df[él‘ the job has. becn complet;d and
the work area has been decontaminated.

H. The Contractor shall remove all heating,
ventilation, and air conditioning system filters, pack
them in saalable plastic bags (6-mil minimum) for burial-
in the approved waste dl‘spDSﬂl site and replace them
with new filters.

I. The contractor shall Lstablﬁh emergency and fire -
exits from the work area. Emcrgency pmcgdures shall
_ have prmnty

5. Method of Removal . : .

A. The asbestos material shall be sprayed with water *
containing a wetting agent to enhance penetration. The
wetting agent shall be 50% polyoxyethylene ester and
50% pUlYDXYLthYIEnﬂ ether (Aqua-GRO*), or the
equivalent, in a concentration of one (1) ounce in five
(5) gallons of waterv A fine spray of the aménded water

* Mention of tride names of specific products does Rot constitute -
-endorsement by EPAL e

shall be applied to reduce. flhcr I’QIL;!%L pr;c;dm&, the
removal of the asbestos material. The material shall be
qufﬁclently saturated to preverit emission of airborne
fibers in excess of the exposure limits prescribed in the
OSHA regulations referenced in' these specifications.

B. The asbestos material shall be removed in smill
sections by two-man teams on staging platforms. Before
beginning the next section, the matcrial shall be packed
while still wet into sealable plastic bags (6-mil .
minimum) and placed into fiber or metal drums or skips
for transport. Bags, drums, and skips shall be marked
with the OSHA label prescribed by the OSHA
regulations referenced in these specifications. The .
outside of all containers shall be clean before leaving,
the work area. :

C. All plastic sheeting, tape, cl;amng material.
clothmg, and all other disposable material or items used
in the work area shall be packed into sealable plastic -
bags (6-mil minimum) and placed into metal or fiber
drums.or skips for transport. The drums and skips shall
be marked with the OSHA label prescribed by the
OSHA regulations referenced in these specifications.

D. The Contractor shall transport the sealed drums
or sklps to the appmved waste dlSpDSdl sm: The sealed
burlal site unless the bags have been bmken or
damaged. The damaged bags shall be-left in the drum
and the entire contaminated drum shall be buried.
Uncontaminated drums may be recycled.

(i Decontamination of Work Area

A. The Contractor shall clean all surfaces in the: wcn'k
area with water and/or with a High Efficiency :
Particulate Absolute (HEPA) filtered vacuum. (A B
HEPA vacuum will fail if used on wet material.) After
cleaning the work area, the Contractor shall wait 24
hours to allow for settlement of dust, and then wet-
clean ali surfaces in the work area again. After ~
completion of the second cleaning opc;ratlon the
Contractor. shall perform a complete visual inspection of
the work area to ensure that the work area is dust free.
The Contractor shall take two air samples within 4§
hours after completion of all cleaning work. (Minimum :
volume of air sample is 240 L).

B. If the official representative of the school finds

“that the work area has not been decontaminated, the
_Contractor shall repeat the cleaning and air munitoring

until the work area is in compllance

C. After the work area is found to be in compliance.
all entrances and exits are unsealed and the plastic
sheeting, tape, and any other trash and debris is -
disposed of in sealable plastic bags (6-mil minimum)
and buried in the approved waste disposal site.
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‘7 Air Mﬂmtnrmg
+ A. Throughout the entire [removal, encapsulation|
and cleaning operations, air monitoring shall be
conducted to ensure that the Contractor is complying
with tie EPA and OSHA regulations [and any
applicable State and local government regulations|. The
school shall provide an air monitoring technician m
take air samples at the job site at no cost to the
Contractor. _

B. Air monitoring will be conducted Lxu.urdmg to the
method prescribed by Section 1910.1001(f) of the
DSHA regulations. :

C. Air monitoring shall be p;rfc:rm;d to provide the
f(::llﬂwmg samples during the period of iuhu‘ms
[removal ;n;dpsuldtmn]

Vit

Nutnlicr of Lach Sample
R : Samples for Murrismam
Arcas 1 he Sumpled ) kel Wark Day Viodhane Litres
Work Arca 2 120 L
Outside Work Arca l 120 L
Outside Burldmg | 240.L

JD Silmplus shnuld nnly be taken ullu‘ actul
[remmvill encapsulation] work has pmu:;d;d

Removed Material in Drum With Plastic Liner

[ . 1‘
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Chapter 10: EPA School Survey

EPA plans to assess the extent of the asbestos material
problem in.schools and to determine the need for
further Federal action to control exposure to asbestos
in school buildings. To aid in this evaluation, EPA
encourages school districts to c;crnplete the survey forrn
.at the end of thls chapter ,

Whgt mfnrmatmn does the form request"

The form asks questions about the resnlts of (1)
inspection for friable materials and (2) sampling and -
laboratory analysis of friable materials for asbestos. It
ajso asks what kind of corrective action (removal,
encapsulation, enclosure, or deferred action) has been
or will be taken tc control expasure to frlable asbestcrs
_material. :

‘Where to send the farm

School districts (or individual s:haols, if the school
district does not plan to file a report) should send a™
copy of the completed survey form to their. EPA
Regional Asbestos Coordinator. The Coordinators are
listed on the back of the survey form. In States which
have an Asbestos Program Agency, the school district
should contact the agency to determine whether the.
reporting form should-also be sent to the State. The
names-and dddresses of these State contacts are
available from the EPA Regional Asbestos Coordinator
and by calling the EPA toll-free mfmmatlon number
listed below: : :
800-424-9065
(in the Washington, D.C: area: 554 1404)

A copy of the reporting form should be kept by
school districts in an asbestos control program file.

‘When to complete the form

The survey form should be completed as soon. as
information is available from schools. Since asbestos
control programs in schools may begin at different
times, school dlstrlcts may want to file more than one
form.

If possible, offlclals should mail campletcd survey
forms before September 1, 1979.

Additional Reporting Forms
Additional reporting forms can be thamed by calling
the EPA toll-free information number (800-424- 9065 or

. 554-1404’ in the Washmgton D.C. area).

Wwill reports on the survey results be available?

Depending on the data received, EPA will CG]T!pllE
monthly reports for the Regional Asbestos -
Coordinators. EPA. will also publish an interim status,
report in September 1979 and a final report in February
1980. These reports will summarize the data received
and will contain nationwide projections on the extent of
the asbestos problem in schools and efforts to control
it. These reports will be available to the States and

“local school officials upon Tqu!ESt from the Regional -
Asbestos Coordmatcrs

o
T
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o ; © U5.ENVIRONMENTAL PROTECTIGN AGENC Y me— o -
- e . ASBESTOS SURVEY REPORT Form Approved
ﬁ 3§ fSurvey of Activeties to Contral OMB Ng_ 138~R=11]65
- T - ~Asbe .ms_C‘L ;(.umm} Maluricls in Schual I}mlcjmnu B - o B B
. o . _____ GENERAL - -
Thix lﬁfafmahgn is :alle:h:d under the au!hgﬂfy of ihe Toxic Substances Contral Aﬂ Sections & and Ei_ EFA is compiling informution
an the progress of State and locul programs ta control exposure 1o ash fl(x-qurlnhllnlny mit e This form should be used
tn periodically report idformation Concernl ng the asbestos control activi in your schoal d tric I‘u oblain more forms, call this
toll- number: | B00=424=-0005 or in the Washingten, D.C, area, call 554=1404. Dat mllulld ln this survey will be subject 1o the
provisions of the Freedom ﬂf lnfnrmutlun Att (' 53U, S C. 552)
il 7 R ——— e — —e = - — — = e e e
5' _ B . MAlLINGINSTRUCTIQHS _ e
| = _ - o . i o o -
r [MAIL OHE COPY TO: The EPA Roegivnal Asbustos Cuﬁfﬂlﬁdlml’ ALS0,'please mail a capy to your oificial State asbestos program
';‘ : faor your Region, (For pamies and ddelresses | contact rfor name and addres, call this twll=fne number: §00-=
I Aun rEverae siele,) ' | A24-90635 ar if in H‘n uu%hlﬂﬂfun D.C. arcu, vall 554=1404),
w — — - B S e —_ ) e
e - B B IENIFIEATIDH R -
1 :CHC’QL D(’ T”?lc__T INFDF?MATIDN 2. ?‘EFSDN TO COMTACT HEGE\F‘EING THiS REF‘BRT
TIAME GF SCHOOL GISTRIET - - HAME (Iaaf, Nral, & ml:!r:ilL infﬂfﬁle . ] . i
I N T EEAcial dop Tatie. — R —
FTATE - - ITECE "JGH,—-J‘“ S, (orcir code & muniher) 777 _ DS?E;&:E}_;_T By, Gyedr) —
- - } SPECIFIC QUESTIONS _ 7’ - ~
3. Has the, \hrml (lli"rlll L,Uhmnlud an I F"A A*:lu ﬂnL ‘iuru'y 1, How nmﬂy “Ehnﬁl% in the dlstnu wore hunll of renov gted
Repart huf«!fi . R between 11)3; and 10787
NUMBER GFSchOGLS” — ~ T T T T T m = = = = ==
Tives T ND T JuNKNOWN
5. As of (mo./yr.), how many schoels in the district 6. Howmany schools had buylk sﬁmp|es anﬂly;cd for égbéstﬁs thh
have heen mspe&!ed for the presence of friable "asbestos— the EPA recommended technique of Polarized Light Microscopy?
containing T’ﬁdh,‘n.il rNuMEEE e ScHDDZ‘QE e Fagle — = = = = = = = = = = — = -
J — ——7} S S - = — - .—,‘, ————e e -
£ Y - .
i 7o Asof _______(mo. /yr. of 8. (a) In how many schoals was friable asbestos— conlaining material determined to present
: r how many schools ! an exposure problem? -
H in the district was friable M (b) Appreximately how many square feet of this material were fn:mm:hL
t teriul analyzed-as containing (c) Estimate the number of children per school year exposed to lhl‘; Multiply
i asbestas? ed by the fotal number of enrolli-d e.g., An
! ’ prgblem in flVE' cl assfooMs may mwﬂlve 15% of the total r)upuléhan of 700
(u) .r\rfprfwmmltlv how many ﬁqu;lre l’m't gf this ﬁml(nal ha\n: - lD. (a) App?;;l\'lmslul} haw maﬂy sguare fLEt af lhlh mn!Erml have
been ar will be remaved? - ’ been or will he encapsulated?
(h) What 1= the !"«atlfﬁdled total cost of remaval? s {b) What is-the estimated fotal cost of encapsulation?
a SQUARE FEET . b. -T-T- -7 . SQUARE FEET B b T }
) CO57: § . COST: %
iAlr -l) F\N‘H'm- m-“““ how many square Teet of this matcral have 12, (a) For approximately how many square feet of ashestos—
~ heen ar will be enelosed? , contai ng material was-action deferred?
(’h]r\q}lfi( is the l‘f—“ﬂ-ﬁ‘\x!lLd total cost of enclosure? (b) Will this material be inspected pe iodically to de—
S . termine |f an exposure problem exists?
- — = = _‘éaf_é,i,;;;_—f,—sgi,ée;eg—_,_f—ia,-rgar?rssi —_— = =
a, EQUAFE FEET . . a. SQUARE FEET : b. PERIODIC 1 F’EiTIGN
COo5T: § ] . ! ] ves [‘]N@
1,3 Whnt ie‘ the source af fundmg for thc ashestos control . ‘14, When did (or will) th ashostos Lurﬁrnl .]Lll\lill“ﬂ in the
activities in your district? . . digtrict begin and end?
T T U I T e E — = = = = == = = e == Im e = e = = e
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REGIONAL OFFICES

7 Region 1

Mr. Paul Heffernan
Asbestos Coordinator

Pest. & Toxic Substances Br.
EPA Region |
JFK Federal Bldg.
Boston, MA 02203
. (617) 223-0585

Region 2

Mr. Marcus Kantz
Asbestos Coprdinator
EPA Region 1
Room 802

26 Federal Plaza
New York, NY 10007
(212) 264-9538

Region 3

Mr. Fran Dougherty
Asbestos Coordinator
EPA Region 111

Curtis Building

Sixth & Walnut Streets
Philadelphia, PA [9106
(215) 597-8683 .

. Region 4 _
Mr. Dwight Brown
Asbestos Coordinator
EPA RegionIV
345 Courtland Street
Atlanta, GA 30308
(404) 881-3864

Region 5.

Dr.-Lyman Condie

Asbestos Coordinator
EPA Region Vv '
230 S. Dearborn St.
Chicago, IL 60604
(312) 353-2291

() ‘;‘,

Region 6

Air & Hazardous Materials Div,

Dr. Norman Dyer
Asbestos Coordinator
EPA Region VI

. First Internazt’l Bldg!

1201 Elm Street
Dallas, TX 73270
(214) 767-2734

Region 7

Mr. Wolfgang Brandner

Asbestos Coordinator
EPA Region VIl

324 East 11 Street -
Room 1500 .

7 Kansas City. MO. 64106
(816) 374-3036

Region 8

Mr. Ralph Larsen
Ashestos Coordinator
EPA Region Vil

1860 Lincoln Street
Denver. CO 80295
(303) 837-39.'6

Regjon 9

Mr. John Yim

Asbestos Coordinator
EPA Region IX

215 Fremont Street

San Francisco. CA 94105

 (415) 556.3352

Region 10

Ms. Margo Partridge
Ashestos Coordinater -
EPA Region X

1200 Sixth Avenue
Seattle, WA 98101 -
(206) 442-5560
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Region 1.
Mr. Paul Heffernan
Asbestos Coordinator

Air & Hazardous Materials 12iv.

Pest, & Toxic Substances Br,
EPA Region |

JFK Federal Bldg.
Boston, MA 02203

(617) 223-)385

Region 2
Mr. Marcus Kanz
Asbestos Coordinator

“EPA Region [

Room 802

+ 26 Federal Plaza

New York, NY 10007
(212) 264-9538

Region 3

Mr. Fran Dougherty
Asbestos Coordinator
EPA Regign HI

Curtis Building

Sixth & Walnut Streets
Philadelphia. PA 19106
(215) 597-86K3

Hegion 4

Mt, Dwight Brown +_
Asbestos Coordinator
EPA-Region 1V

345 Courtland Street
Atlanta. GA 30308
(H04) 881-3864

;-

Region 5

Dr. Lyman Condic
Asbestos Coordinator
EPA Region V

230 S. Dearborn St.

Chicago. 1L 60604
{312) 353.2291

Lo
e

Region 6
Dr. Norman Dyer

 Asbhestos Coordinator

EPA Region VI
First Internat’l Bldg.
1201 Elm Street
Dallas, TX 75270
(214) 767-2734

~ Region 7

Mr. Walfgang Brandner
Asbestos Coordinator
EPA Region VII ~

324 East 11 Street
Room 1500

Kansas City. MO 64106
(81G) 374-3036

Region §
Mr. Ralph Larsen
Ashestos Coordinator
EPA Region VIII

1860 Lincoln Street
Denver, CO 8012935
(303) 837-3926

Mr. John Yim

Asbestos Coordinator
EPA Region [X ‘
215 Fremont Street

San Francisco. CA 94103

Region 9

. (415) 556-3352

Region 10 ° .

Ms. Margo Partridge
Asbestos Coordinator
EPA Region X

1200 Sixth Avenue

Seattle, WA 98101
(206) 442-5560)
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Thls uﬂnrmt;hsﬁ is :allE:md under the auihnrlhﬂ uf the Toxie Substances tfl:nfm‘ A::' SEEHQHS 6 Eﬁd B EPA is
of State and local programs to control exposurs: to ashestos—= =conlaining materials in schools,
Ily report information cdncerning the asbestes control uctivities in your school district, To nhtain more forms, call this
trll<froe aumbern BO0=424~0065 or in the Washington, D.C, area, call 554=1404, Data collected in thi

uf lhu Freedom of lnl'nrmduan AEL( 5 U. S C, 552).

Lc’;mpiiing information
This form should be used

MAILINL{IN&TEUCTIDHS - e

MAIL ONE COPY TO:

The EPA Kegional A'ihl,ah]‘ Coordinator
fDF yaur Eégiaﬁ.

(For namus and addresses

ALSO, please mail a copy to your official State asbestos program
contact (for name and addre call this toll=free number: 800--
4 24=9085 or lf in H‘m li’d%hlngl‘;\n, D C. grr:q, t:all 534~ Iefﬂd)
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containing materials? rNuMEER OF S:HEQLS =

|

many Eﬂhﬁﬁls had bulk sqmples annlyzadﬁjr EEbEEtBS w;th
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centaining

an exposure problem?

(b) Approximately how many square feet of this ma

8. (a) In how many schools was friable asbestos—containing material determined to present
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(e) Estimate the number of children per schoal year exposed to this material. (Muliiply
the percent of children exposzed by lhe total number of enrollnd students. e.g., An

Exﬁgsure pn‘:bl:m m fnre c:lassrﬁams may mvalve 15‘?‘; of the tots] pﬂpulﬂtmﬂ of 700
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9,

{h) What is the estimated total cost of removal?
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cosT: §

heen or will be enclosed?
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12, (a) For appmxxmgtely how msny square feet of asbestos—

- containing material was dction deferred? oy

(b)y Will tl(us material be inspected periodically to de—
termine if an exposure problem exists?

[a. SoUaRE FEET ~ T T .7 Tb. PERIGDIC INSPECTION
Y L

3, What is éhe

source E‘-f fundu;;r fur - the asbestt}s contral

1+, When did (or will) the asbestos control activities in the .

DETHACH HERE

1
activities in your district? district begin and end?
[FONDING sOURCE T T T T T T T T T T T T Teecinninc vEArR L T g [ENDWG¥EART T T T T
- . ____COMMENTS - e

.

ERIC

Aruitoxt provided by Eic:

O IPA Fom 771029 (3-79)




—_ o

Region 1

REGIONAL OFFICES

]
|
I
- e —
J -
. L

Mr. Paul Heffernan
Asbestos Coordinator

Air & Hazardous Materials Div,

Pest. & Toxic Substances Br.,
EPA Region |

JFK Federal Bidg.

Boston, MA 02203

(617) 223-0585

Region 2
Mr. Murcus Kantz

-Asbestos Coordinator

EPA Region
Room 802

26 Federal Plaza
New York., NY 10007
(212) 264-9538

Region 3

Mr. Fran Dougherty
Asbestos Coordinator
EPA Region'1ll

Curtis Building

Sixth & Walnut Streets
Philadelphia, PA 19106,
(215) 597-8643

Region 4

Mr. Dwight Brown
Ashestos Coordinator
EPA Region IV

345 Courtland Street
Atlanta, GA 30308
(404) 881-3864

— ‘, .

Region 5 ;

Dr. Lyman Condie
Asbestos Coordinator
EPA Region V ‘
230 5. Dearborn St.
Chicago, IL 60604

.(312) 353-2291 °

Region 6
Dr. Norman Dyer
Ashestos Coordinator
EPA Region V]
First Internat’l Bldg.
1201 Elm Street:
Dallas, TX 75270
S (214) 767-2734

Region 7 )
Mr. Wolfgang Brandner
Asbestos Coordinator
EPA Region VII
324 East 11 Street
* Room 1500
Kansas City. MO 64106
(R16) 374300 -
Region §
Mr. Ralph Larsen
Asbestos Coordinator
EPA Region VI
18610) Lincolp Stréet
Denver. CO 80293
(303) 837-3926
Region 9
Mr. Johr Yim
Asbestos Coordinator
EPA Region'IX
215 Fremont Street
San Francisco, CA 94105
(415) 556-3352

_Region 10

Ms. Margo Partridge
Asbestos Coordinator
EPA Region X
1200 Sixth Avenue
Seattle, WA 98101
(206) 442-5560 -



uChapter 11 Assnslance F mm Federal and State

Agenmes

The EPA Regional Asbestos Coordinators will
coordinate the EPA school asbestos program with the
Stat;s in their Regions. The other Federal agencies
participating in the program will provide assistance to
the States on matters of worker protection, contractor.
training, and safety and health. Several toll-free
numbers will be operated by EPA and the Consumer

-Product Safety Commission. The numbers are listed in
this Lhdp(c r and in Appendix G.

Assistance From EPA
The EPA Regional Asbggtas Coordinators can provide
information and assistance to the States. The

" Coordinators are listed in this chapter. They will be,
available to meet with State and local officials to discuss
the asbestos material problem and to answer questions
about the EPA school asbestos program.

A videotape supplementing the information contained

in this'manual will be available to schools from the

: EPA Reggoml C)fflcas Thc vndu)tape will %huw huw to

@

lnspgct 5choals Lmd how to sdmplL friable nmtu‘ml and
will also show removal, encapsulation, and enclosure
operations. The EPA R,Egional Asbestos Coordinators
should be contacted for copies of the videotape.

As part of the school asbestos program EPA will
conduct training sessions-in the Regional Offices for
Smte dnd lm;al ofﬁcldls dnd Dthcr mtt:rcstt.d mdmduals

contractors who undcrtake corrective actions., Th;
Regional Asbestos Coordinators should be contacted

for information on scheduling of training sessions and
tha technical assistance program. P

EPA Regional Asbestos
Coordinators

The following persons are the Rzglanal Asbestos
Coordinators in each of the ten EPA Régmnal ‘Offices.
The map on this page shows which States are in each of
the ten Reglons

REGIDNAL DFF

Region 2
Mr. Paul Heffernan ‘Mr. Marcus Kantz
: Asbestos Coordinator Asbestos Coordinator
“Air & Hazardous Materials Div.. -EPA Region 11
Pest. & Toxic Substances Br. Room 802 '
EPA Region I . 26 Federal Plaza
JFK- Federal Bldg. - New York, NY 10007
"Boston, MA 02203 (212) 264-9538
“(617) 223-0585 '

Region 1

ERIC gy

IText Providad by ERIC.

- EPA Region 111

- (404) 881-3864

‘Region § s .
“EPA Region V

" (512) 353-2291

Reginn 3 Region 6

Mr. Fran Dougherty Dr, Norman Dyer
Asbestos Coordinator . Asbestos Coordinator
EPA Region VI

First International Bldg.
1201 Elm Street

Dallas, TX 75270

(214) 767-2734°

Curtis Building

Sixth and Walnut Streets -
Philadelphia, PA 19i06
(215) 597-8683

Region 4

Mr. Dwight Brown

Asbestos Coordinator

EPA Region IV

345 Caufgﬂand Street BEEF‘;AEREEDD y“,

Atlanta, GA 30308 324 East [1th Street
‘ . Room 1500

‘Kansas City, MO 64106
(816) 374-3036

Toll-Free Action Linc”
(Leave name and number
azk to have your call
returned)

Missouri: 800-892-3837

- lowa, Nebraska, Kansas:
; B00-821-3714

Region 7
Mr. Wn]fgdng andnu

i

Dr. Lyman Condie
Asbestos Coordiriator

230 South Dearborn Sm:c,l
Chicago, IL 60604

‘Toll-free numbers O
Mlinois: 800-972-3170

Indiana; Michigan,
Minunesota, Ohio
Wisconsin: 800-621-3191

P,
bt



Mr.. Ralph Larsen

. Region 9
. Mr. John Yim
Asbestos Coordinator
EPA Reglon IX
215 Fremont Street .
San Francisco;, CA 94105
(415) 556-3352

Eeglon 8

. .Asbestos Coordinator
. EPA Region VIII
#1860 Lincoln Street
" Denver, CO 80295 -
3 '*(303) 837-3926

Region 10

Ms. Margo Partridge
Asbeéstos Coordinator
EPA Region X

" 1200. Sixth Avenue

- Seattle, WA 98101
(206) 442-5560

EPA T Dll Free Numbers :

‘Copies of the.guidance package, additional 'survey
-forms, or other information on the EPA school .
. asbestos program is available by.calling:

800-424-9065
- {in the Washington, D.C. area: 554- !404)

Iﬂf&rmatlon on samphng and dndlysm is avmlable by
callmg :

800-334 8571, extension 6892 _

A551stance Fr(:)rn State Asbestos
“Program Contacts |

. Many States have programs or are developing programs
.to control asbestos materials in sthools and other -
buﬂdmgs The narhes of persons who hava been
-contact for each State are avallable on the EPA toll-
" free information number. The Regional Asbestos
. Coordinators can also be contacted for the names of
the.State Asbestos Program Agencies. :

School officials should check with their State Agency
* before beginning a school asbestos control program.
- Some States may already have an asbestos program and
* will want schools to follow certain procedures’ for

. inspecting, Samplmg and analysis, and takmg corrective

actlons

A551stance me Dther Federal
Agencies

- Other Federal agencies can provide assistance to

" schools-which have questions about consumer products '

. containing asbestos and matters of occupational safety
-and health.

(l) Consumer Product Safety Commissinn
-The U.S. Consumer Product Safety Commission

-(CPSC) operates a toll-free information number. School

.districts with questions about consumer products that
.contain asbestos can call: N

800-638-8326
(in Alaska, Hawgii, Fuerto RICO Virgin Islands:

-800-638-8333) - .
(m Maryland SDD 492- 8363)

Q -

(2) Octupaimnal Safety and Heaith Admlmsiratmn

The Occupational Safety and Health’ Administration”
(DSHA) has regulations covering safe workplace
practices that-must be followed during removal,
encapsulation, and enclosure of asbestos matenals
These regulatmns are summarized i in Chapter 9 and are
-printed in Appendix C.

-Some States have assumed responsibility for
‘development and enforcement. of their own

_ occupational safety and health standards following

approval from OSHA. A complete list of the approved
State Program Offices and Federal OSHA field _
locations is included as -Appendix D. Questions about
proper worker protection and respirator requirements
should be referred to the appropriate State Program
* Office or Federal OSHA Offices listed in Appendix D.
To assist small business employers in meeting the
rE:qmrements of the Occupational Safety and Health
Act of 1970 Congress has authorized a joint federal
OSHA -State on-site consultation program. For
information on this free consulting service, employers
should contact the nearest State or Federal QSHA
C)fflce listed in Appendlx D.

(3) Department of Health Education and Welfare

(DHEW)

A National Institute far Occupational Safefy and Health
The Nationa! Institute for Occupational Safety and

 Health (NIOSH) can provide assistance: on selection of
» appmved respirators and answer questions on - ’

occupational safety and health. The NIOSH Reg;ondl
-Consultants are listed in Appendix E.
B. Regional Health Administration

The Regional Health Administrators listed in
Appendix F can provide information ‘on the health
problems assocnated with asbestos. expoaur;

iz



.Q Appe ,dlx A: U.S. Envn‘onmental Protectlon

Agency Regulatlons for Asbestos
(Qcmde Df Federal Regulatmns Tltle 40 Part 61 Subpartb A and B)

]

PAET El—NATIQNAL EMISSIDN STAND= '

ARDS FOR HAZARDOUS AIR POLLUTANTS
5ub§iﬁ A—Gansral Proviilons

: Applh:gb!.llt?
‘Definitions.
Abbreviations,
Addroa.

Pfﬁhlmtsd activition
Determination of econstruction or
- modificstion. -
Application for lppram af mmtﬁm-
tlon or modifice
Approval by Adm l.stﬂtpr
Hotification of startup.
Bource reporting and wairer ﬁquu&.
Walver of compliance,
. Emision tests and monitoring.
3 ° Walver 6f emlaalon teats,
- Source test and anslytical mthﬁda
Avallabllity of information, .
-Btats authority.

Clreumventlon. . )
Subpart B—tistions! E'mlnl:m Standard for
Asbeston
61.30 App!h‘;lhultj' Co

8141 Definitions.

61332 Emlsslon standard.
681.23 _Alr-cleaning.
81.24 - Raportiog.

- 6138 Waste dispossl sltes.

A Fuirtext provided by ERIC

T Ee:uan HS nf the G‘lean Alr
Act as added by sec. 4(a) of Pub. L. 01-604,

84 Stat. 1685 (42 U.S.C. 1857¢-7); sectlon 114~

of the Clean Afr Act, as added by sec. 4(a)
of Fub, L. 81504, B4 Stat, 1687, and amended
by Pub, L. 93-319, sec. 6(a) (4), 88 Stat. 259
(42 U.S.C. 1857¢-9): section 201(a) of the
Clean, Alr Act, &5 amended by sec: A5(e)(2)
ef Pub, L, Bl-ﬁﬂi 84 Stat. 1713 (42 US.C.
1857g(a)). . '

" Boumer: 88 FR.p626, Apt; 8, 1973, unless
nt,heﬁr!sa nioted.

x

Subpart A—General Pravisions
§ 61.01 Apphc:hﬂnly.
The provisions of .this’ part apmy to

+ . the owner or operator of any statlonary-
-, source for which a standard is prgscribed

under this part.
§ 61.02 Definitions.

As used In this part, all tema not te-
fined herein shall have the meaning glven
them in the act:

(a) “Act” means the Clean .A.lr Ac:t (42
T U.8.0.1857et seq.). .

(b "Admlﬂ.lstra.tar" means the Ad-
ministrator of the Environmental Pro-
tection Agency or hls authorlzed repre-

. sentative.

(¢} "A!tgmatlve methed” means any
method of seampling and analyzing for

on air pollutant which is not 8 reference

method or an -equivalent. method but

-which has been demonstrated to the
Administrator's satisfaction to produce,
in specific cases, resulis adequate for

his determination of compllance.

(d) “Commericed” means that an own-

er or opeérator has undertaken a con-
tinuous progtam of constructlon or
modification or that an owner or operator

- has entered into a contractual obligation

to undertake and completes, within a rea-
gonable time, s continuous program n!
econstruction or modification.

(&) “"Compliance schedule” means the

" dute or dates by which a source or cate-
gory of sources iz required to comply with -

the standards of thils part and with any
steps toward such compliance which are
set forthin a walver of cﬂmpumce under
§ 61.11.

() "Comtmcugn" means fsbr!catlan
erection, of Installation of a statlonary

" source, .
(g) “Effective date" {3 the date of

promulgation .In t,he Frormar Rircistn

of an applicable standard or nthgr regu-

lation under this part. - .
qo '
oA

(};) "Equlva]em methad" ﬁ:re&ns any
method of sampling and analizing for

"an alr muut&m wh!ch has been demon-

,,,,, T's Eatlsfag-
tion tco have'n :ﬂnsistent and quantita- -
tively known relationshlip to the reference

* method. under specified conditions.

1y “E NIE source” means any sta-
tionary souree which is not a new source,
(1) “Modification” means any physieal

change in, or change in the method of

operation of, a statlonary source which
fnicreases the amount of any hazardous
alr pollutant emitted by such- source or

‘which results” In the émisslon of any

hazardous alr. pollutant not prevmusly

_ "emitted, except that:

(1) Routine. mamtenanse. repalr, and
replacement shall not be considered
physical ehanges, and .

- (2) The followlng shall not be con--
sidered B change in the method of
operation: -

(1) An Increase In the pmdu:ticn FEtE
If such increase does not exceed the op-
erating design capacity of the sLatiarlgF?
source;

(11) An Increase In hc:urs of operation.

(k) "New solirce™ means any stationary
source, the construction or modification
of which is commenced after the publl-

--¢ation In the Feprrar Recistez of pro- .

posed natlonal emission standards for
hazardous air pollutants which will be

"applicable to such source, .

(1) “Owmer or operator” means any
person who owns, lenses, operates, con= |
trols; or supervises a statiopary source. -
- (m) “Reference method” means any ™
method of sampling and analyzing for an
alr .pollutant, as described in Appendix
B to this part.

{n) “Startup” rﬁeans the setilng In
operation of a statlonary source for any
purpose. .

(o) "Ets:nmrd“ means -a natlonal
emission standard for ‘o nazardous alr
pollutant prapgseﬂ or pﬁ:mu]gatecl u:xder
this part,

(p) "Statlonary scnu:ce“ means a.ny
bullding, structure, facllity, or Installa-
tlon which emlts or ‘may emit any alr
pollutant which has been deslgnated as
hazardous by the Administrator.

[28 FR BB26, Apr. 8, 1973, as amended gt 30
FR 15398, May 3, 1974] .
£61.03 Abbreviations..

The abbreviations used in ths part
have the fcllowing meanings:
*C—Degrees Centigrade,
efm—Cubic feet per minute.
ft*—Square feet, : "\
ft>—Cublic feet.
*F—Degrees Fahrenheit,
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mﬁlnch

. J=Liter.
ml—Milliliter.
M—-M@lar.

mn.fﬂa-a-NE.namel.er. )
- oz=—0unces, ’ .
" v/v=-Volume per volume,
yd’—Square yards, .
s wW.g~—Water gage.
InHg—Inches 6f mercury.
InH: Oslnches of water.
E—Qrams.
“mg—Milligrams.
N—Normal.
*R——Degree Rsn!ﬂne
min—Minute
sec—Second.
avg.—Average,
1.D.—Inside diameter.
0.D~Qutslde diameter. .
pg—MIlerogramsy (10 Ern.m) .
", %—Percent,
_ Hg [ercury.
" Be—Beryllium,
-§ 61.04  Address.
(a) All requests,
submittals, and other eommunications to
-the Administrator pursuant to this part
shall be submitted in duplicate and ad-
‘dressed to the appropriate Reglonal Of-
fice"of the Environmental Protectlon
Agency, to the attentlon of the Director,
Enforcement Divislon. The :eﬁqnal of~
{ flces are as follows:

Raglon I (Connecticut, Malne, '\I’aw Hamp- .

;hmv. Massachusstts, Rhode Island, Ver-

mont), John F. Kennedy Federal Bullding:

Boston, Massachusetts 03203, .

" Reglon II (New York, New Jersey, Puerto
- Rico, Virgln Islands), Federal Ofce Bulld-
‘{ng, 28 Fedsral Flaza (F‘a'ey Square), New
York, N.Y, 10007,

JReglon ITI (Delawars, District of Ealumbln
Pennaylvania, Maryland, Virginla, West Vir-
ginfa), Curtla Building, Sixth and W&lnu\‘.
Streets, Philadelphia, Pennsviranla 19108
Hgglanfv (Alahsms Florida, Georgla, M
$ipp A North Carollna, So
), Suite 300, 1421 Peach-
‘tree smae .Atlanta, Geargl; 301300,

Reglon V (Olinols, Indlana, Minnesota,
- Ohnlo, Wisconsin), 230 South Dear-
born Street, Chicago, Tllinels 60504,

Region VI (Arkansas, Louisiana, New
Mexico, Okluhoma, Texas), 1600 Pattarson
B&nt Dallas, Texas 75201,

Reglon. VII (lowa, Eansas, Missour, Ne-
bmkn). 1735 Enlﬂmaxa Street, Eansay City,
Mi=zsouri 63108,

Raglon VIO (Galaﬂdu Montana, North Da-
kots, South Dakota, Utah, Wyoming), 198

Lincoln ‘Towers, 1860 Lincoln Street, Degvar. )

Colorado 80203,

- Reglon IX' (Arizona. Callforalas, ngnll

Nevada, Guam, Amerfcan Samoa), 100 Calt-

fornia Street, Sen Frenclsco, Callfornia 84111,
Reglon X (Washington, Oregon, Idaho,

Alaska), 1200 sixth Avanue. Sga;ﬂa Wash=-

mmn 98161,

(4] Eect!an 112(d) directs the Admlrl-
!atmh;zf to delegate to each State, when
appropriate, the authority-to implement
and enforce the natlon sion stand-

Brd; for hazardous alr pollutants fnr sta- -

IRIC -

WA i vex: provided vy ERic :

eparts, applications, -

. Eulmméi E

© Btreet, Indlanapolls, Indlana 46206,

ﬂﬂgarr‘ sources Iﬁcated in such State.
All informatfon required to be submitted
to EPA under paragraph (a) of this sec-

.ton, must also be submitted to the ap-
propriate Btate Agency of any State to -
. which this authorlty has been delegated

(prﬂvi_ ed,-that_each specific de]éga.biun
may exempt sdurces from & certain fed-
eral or Btate reporting requirement), The

appropriate . malling address for those -

States whose delegation request has heen
approved is as follows:

(A) [Eeserved] =

(B) State of :Alabama, Alr Fa‘lutlnn Coni-
trol Di¥islen, Alr Pollution Cortrol Commls-

" slon, 8453, McDonough SIEEE’ Xfcntgamery.

Alabama 36104,

{C) [Reserved]

(D) Arizena:

Plma County Alr Poliution Control Dis- |
trict, 151 Wast Caﬂgress Street, Tucson AZ.
B3701, . .

{E) |Reserved] ’ :

- {F) Callfornla:

Bay Areg Alr Pollutlon Control Districe,
San Francisco, CA 94100,
County Alr Pollutlon Con
District, Courthouse, Crescent Cliy, C*\ g

Fresno Couny Alr | o Co
trict, 515 8. Cedar Avenue.-Fresno, C‘A_Q:ZTG'?

Humbeldt County Alr Pollutlon Control
District, 5600 8. E"mdwny. Eureka, CA 95501.

Hern Ceounty Alr Pnlluﬂan Control Dls-
trict, 1700 Flcme trest (FC‘: Box 927)
Eakersﬂel 3

trict, 135 i" Tcsemlte Avsnue \Isdera C‘-i
93637, . -

" . Mendoelno. County Alr Pollution Control

District, County- Courthouse, Uklah, CA
05482,
Montepey Bay-Unified Air Pollution Con=-

trol DI trlc; 420 Cnurch Street (P.O. Box
487), Salinas, 93501,

Northern Sonomsa L‘;‘i:nmtf Alr Pollutlon
Control District, 3312 Chanate Road, Santa
Rosa, CA 95404,

. Sacramento County Alr Pollutlon Contrel
District, 3701 Brarich Center Road, Sacra-
mento, CA 95827,

San Diege County Alr Pollution Eentml
Distrlet, 9150 Chesapenke the San Diego,
CA 8212

gan Joaquin County Alr Pollutlon Control
District, 1601 E. Hazelton Street (PC! Eox
2009), Stockten. CA Qagﬂl

: D lt'e \Iﬁdes.g €A 95350,
Alr Pcﬂlut!an Control Dis-
rellle. CA 95003, .

Alr Pollution Control Dis-

- trlet, 625 E. Eania Clara Street Ventura, CA

93001,

{G) State of Coloradn, Cnla*aéﬁ Alr Pol-
lution Control Division, 4210 Fast 11th Ave-
nue, ‘Denver, Colorndo B0220.

() S"ata ai’ ﬁunneatlcut Dgﬁartﬁfmt

‘d Cnnneml\:ub aaxm

{I})={K) |Reserved]

(LY State af Georgla; F’lﬂf@‘l Ental Fm-
tectlon Dlﬂslcm Department of 3
fources, 270 Washington Street, SWJ §=
lanta, Georgla 403134,

{M)-(0) [Reserved| .

{P) S5tate of Indlana. Indlana Alr Pollu-
tlon Control Beard, 1330 West Mighlgar{

7

. Diviston af Alr Resaur

. Quality Sectlon.

(@)=({T) [Reserved|

() State of Malne, Department of En-
vironmental Protection, Btate Houss, Au-
gusta, Maine 04330, '

{Vv) [Reser"ed]

{%W) Massachuset tt3 Dgpgﬁ.meﬁt of Envl-
ronmental Quallty Engineering, Division of
Alr Quall*y Control, 600 Washington Street,

' Boston, Massachuszetts 02111,

{X) State of Michigan, Afr Pollution Con-
trol Divislor, Michigan Department of Katu-

ral Resources,- Stevens T. Mason Bullding,

.Bth Floor, Lansing, Michlgan 489286.

{¥)=(Z) [Reserved]
{AA)~(DD) [Heserved]
(EE) New Hampshire Alr Pollutlon C:m-

‘trol Agency. Department of Health and Wel-

fare, State Laboratory Bullding, Hazen Drlve,
Concord, New Hampshire 03301. -
(FF)-(GG). | Rese l
(HH) New York: New York State Depart-
ment of Environmental Conservation, 50 Wolf
Road, Albany, New York 12233, attentlon:

agement (‘:am‘ﬂleglan Depu.rtment of ¥a;
and Economic Resources, Divislon ol Eavi-
ronmerntal Management, P.O. Box 27637, Ra-
lelgh, Morth Carolina 27611. Attentlon: Alr

-

{JJ) Btate of Ngrth Dakota, 5*3!::3 De-
partment of Health, State CapitolrBlsn .
North Dakota 68501 . - .

{KEK)={LL) [Reserved] :

(MM} State of Oregon. Departrrent of
Banvironmental - Quality, 1234 5W Mlorrison
Street, Portiand, Oregon 07

(NN} (a) Commonwezalth of Pennssltam;
(except for City of Phlladelphia and Alle-

A gheny County) Pennsylvania Department of -

Environmental Resources, Bureau of Alr
Quality. and Noise Control, Post Ofice Box
2083, Harrisburg, Pennsylvanla 17126, -

(b) City of Philadelphia. Philadelphia De-
partment of Publlie Health' Air Alanagement
Services, 801 Arch Etreet Ph!lsdelphia. Penn-
sylvanla 189107, .

(Q0) [Reserved]

{PP) State of South C.'amllna DFu:e of Ea-
vironmental Quality Control, Departrent
of Health and Environmentsal Control, 2600 |

-Bull Street, Columbia, South Carolina 29201,

(QQ)~-{TT) [Reserved]

(UU) State of Vermwont, Agency of Envl- -
ronmental Protectlon, Eait 480, Montpelier,
Vermont 05602,

(VV) Enmmnhwgalth of Virglala, Tﬂ.-glmg .
Htate Alr :Pollution Control Board, Raom’

1108, Ninth Strest Offlcs Euﬂdlﬁg. R!Chmggd C s
V;rglﬂla 23219, .
(WW) (i) Washington; Stats of Wsahlng’x
ton, Department of Ecology, Olympla, Wash-
Ington 98504, =
(!l) Nnﬁ.hwest. AJ? Pﬂllutlan Autharlty,

(ll!) Puget Saund Al? E‘allut[an ﬁua al
Agency, 410 Weat Harrlson Etregt Senme
Washington 98119.

(lv) Spokane County Alr Pollutlon Con-
trol Authority, North 811 Jefferson, Spokane,
Washington 99201.

{v) Yakimn County Clean Alf Authority,
County Courthouse, Yaklma, W’ghlﬂgﬁag
9ag01.

{vl) Qlymple Alr Pollution
thority, 120 East Statc Aver
Washington 88501 A

{vii) Southwest Air Pollution Control Au=
thority, Suite 7601 H, NE Hazel Dell Avenue,
?nn"auver Wscshlngtnn QEEES : :

trol Au=
Olympia.
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{XX) |Resenﬁjl
(YY) Wlﬁ"&nalns“lstanﬁlﬁ Depa
‘of Natural Hesources, P.O. Bax 7021
‘son, Wisconsin 53707.
(ZZ) [Reserved] ’
(AAA)-(BBE) |Heseneﬂ]
(GCG) US Vlrgln Isltmdg

rt

2
El
L

’ Cultur;\l ma,,sg I 2 .
- Amalle, 3t I‘hnmas Us. Hrgm Ela XiL]
00801,

(Secs. 101, 110, 111 112 and 301 of tne E‘%a:l*

. AIlF Act, as nmenﬁeﬂ 42 USC‘ 1837,
5.8, Tand IB*‘-Tg 1

Kote: For gmeﬁdment%ﬁ to §61.04 ses ;-=
List"of CFR Sections An‘ec:ed in back of 13
volume. -

..§61.05 Proliibited activities, )
{a) After the effectlve date of a=y
" standard prescribed under this -art, mo
owner.or operator shall construct or med-
ify any statlonary source subjact ta such
standard without first obtalning wrizten
“approval of the Administratar in accord-

18575~

ance with this subpart, except under an .

exemnption granted by the Presidest
under sectlon 112(e)(2) of ihs Brt.
- Sources, the construction or mod!fcatlan

of which commenced after the publica-

tion date of the standards Dfﬁgﬁ‘éd =5
be applicable to such source, are sublee
to this prohibition,

(b) After the effective dats o! za%
® standard prescribed under this zart,
owner or gperator shall eperata 2oy naw
sgurce In violatlon of such stan ]
tept under an exemption granted 2k
Presldent under sectlm:\ 11‘?h:) (2 ¢
act,

- (e) Klnety day after the eflfective dats
of -any standard prescribed undsr rthi
part, no owner or operator shall ope=ate
“any existing stationary source in 2=
tlon of such standard, except undzsr a
walver granted by the Administza‘er In
accordance with this subpart or 2
an exemption granted by the Pres
.under sectionn 112(eY (2) of ths act.

(d) No owner ar operator sublact to
the provislonis of this part shall fal1 5
report, revise reports, or repest scuree

test results'as required under thls past,’
551 06 De!ermmn!m_ﬁ of fﬂﬂsl‘rﬁfnﬁn .

or modification.

'~ Upon .written application b7 en o=ner

or operator, the Administrator w1l make
o determination of whether actlons taken
~76r. Intended to be taken by such ox=sr
or operator constitute co
modificatlon or the commenzement
thereof within the meaning of th's rart.
The Adminisirator will within 30 dass
of recelpt of sufficlent information .to

evaluate an application, notify the owner

. or operator of his determination.

§ 61.07. Appllr:ﬂh@ﬁ for " approval of
' construction or modificatjon. .
(a) The owTer or operator of any new

source to which n standard prescribed

under this part is applicable shall, prior

. to ile date on which construction or

modification 1s planned to commence, or

within 30 days after the eﬂ'er:tlve date

ERIC.

RO mitted will,

etz or .

‘iIn the case BI a new mu.rce tlmt al.ready

has commenced construction or modif-

entlon and has not begun operatlon, siub-
mit to the Administrator an application
for approval of such construction or

-modification. A separate application shall.
be submitted for each stationary s0Urce,

(b) Each-application shall include:

.(1) The name and address of the ap-
pucmt

(2) The location or proposed location
of the source.

(3) Technlenl lm’afmatluﬁ deseribing
the proposed-nature, size, design, operat-

-ing-deslgn capacity, and method of oper-
ation of the source, Including a descrip-

tlon of any equipment to be used for
control of emissions. Stuch technical in-
formation shall luiciude calculations of
emisslon estimstes In sufficlent detall to
permlit assessment of the validity of such
calculations, -

§ 61.08 Approval by éﬂminiél;alng '

' (8) The Adminlstrator will, within 80

days of receipt of-sufficient Information

to evaluate an applcation under §61.07.
notify the owner or operater of approval

or Intentlon to deny ‘approval of ﬂags
s_struction or modification,

{b)’ If. the Administrator determines -
* that a stationary source for which an

application pursvant to § 61.07 was sub-
if properly operated, not
cause emlsslons in violation of a stand-
&rd, he will approve the construction or
maodification of such source, -

(¢) Prior to denylng any application
for approval of construction or modifica-

tlon pursuant to this section, the Admin- -

fstrator will notify the owner or operator

making such application of the Admin-
{strator’s intentlon to isstue such denfal,.

together with: .
(1) Notlce of the Information and
findings on which such Intended -denlal
isbased,and . . .
.{2) Notlce of opportunity for such

owner or operator to present, within sueh.

time Umit as the Admlinlstrator shall
specify, additienal Information or argu-

- ments to the Administrator prior to fina]

action on suchrapplication.

{d) A fina] determination to deny any

application for approval will be in writ-

ing and will set forth the specific grounds
- “on which such denlal i3 based. Such final

determination will be made within 0
days of presentation of additional infor-
mation or arguments, or 60 days after

-the final date specified for prese,nt.atinn

If no presentatlon Is made. -
(e) Nelther the submisslon of an ap-
plication for approval nor the Admin-

Istrater's granting of appmva] to con-
. struct or modify shall: )

«£ (1) Relleve an owner or Q;'erat,ar. of
legal responstbility for compliance with
any applicable provision of this part or
of any-other applicable Fedaral, State,
orlocal requirement, or

(2} Prevent the Ad:nlflstrator from

" Implementing or erforcing this part or -

taking any other actlon under the act,

um

§61.09 Notification of startup. =

" (a) Any owner or operator of a. source
which ‘has aninitlal startup after the
effective date of a standard prescribed

under this part shall furnish the Admin- )

Istrator written notification as follows:

(1) A notification of the anticipated
date of Initlal startup of the source 1ot
more than 60 days nor less"than 30 days
prior to such date. .

(2) A natlﬂ:atlaﬁ af the actual date .

of inltial startup of.the source Mtlilz)fli
~ days aftersuch date.

§61.10 Source regﬂrhng and waiver re="

_fuest.

(a) The owner or operator.of any .
existing source, or any new source to. e

which a standard prescribed under this
part is.applicable which had gn initlal
startup which preceded the effective date
of a standard prezcribed under this part
shall, within 90 days after the effective
date, provide the following lnjaﬁnatlan
in writing to the Administrator:

(1) Name and address of the owTler
or operator:

(2) The lﬁ:catign of the source.

(3) The type of hazardous pollutants
emitted by the stationary source,

(4) A brief description of the nature,

glze, deslgn, and method of operation of

the statlonary source including the. op-

. erating deslgn capacity of such source.
. Identify each point of emission for each

hazardous pollutant.

(5) The average welght per manth at.

the hazardous materials being processed

"by .the s~irce, over the last 12 months

preceding the dats of the report.
(6) A description of the existing con-

tml equipment for each emission point.

() Primary control device(s) for each

hazardaua pollutant,

(1) Secondary control device(s) ' for
each hazardous pollutant,

(1) Estlmated control efficlency (per-
cent) for each control device,

(T) A statement by the owner or oper-
ator of the source as to whether he can
comply with the standards prescribed in

this par; within 90 lia.Fs of the effective -

‘date,
(b) The owner or Gperstaf of an e:dst—

ance with any standard prescribed under
this part may request a waiver of com-
plance with such standard for a period
not exceeding 2 years from the effective

" -date. Any request shall be In writing and

shall Include the following Information:

"'ing source unable to operate in compli-

(1) A description of .the controls t5 -

be Installed to comply with the standard.
(2) A compllance schedule, Including
the date each step toward compliance wil}

be reached. Such list shall include LLE-¥

minimum the following dates:

(1) Date by which contracts {p: emis- -
slon control systems or process modifica-.

tlons will be awarded, or date by which
orderz will be {ssued for the purchase

of component parts to accomplish emis- " °

slon control or process mod!fication:
11y Date of Inttfation of onsite con-

37




iﬁmctlfm or imtallatlon cf e@ssian con-
trol equipment or process change; .

(1) Date by which onsite construc-
tion or installation of emisslon control
equipment or process modificatlon 13 to
be completed; and

‘tv) Date by which final compllance 1s

to be achieved.

_ 43) A description of {nterim emlssion -
control steps wh,lch will be taken du:mg .

_the walver period.
(¢c) Changes {n the mfnrmatlaﬁ pro=

- vided under-paragraph (a) of this section .

" shall be provided to thé Administrator

- (11, the provislons of §61.07 and §61.08 -

within 30 days after such ghangg exx:Ept
tlvm of the source, as deﬁned Ln 551 oz

are applicable.

(d) The format for reporting under
thiz sectlon Is Included =5 Appendix A of
this part. Advice on reporting the status
of compllance may be obtalned rmm the
Administrator.

§61.11 Waiver of tﬁmphnn:&

(a) Ba;ed on the information provlded
In any request under § 61.10, or other ln-
formation, the Adminlstrater may grant
n walver of compllance with n standard
for o perlod not exceedlng 2 vears from

the effsctive date of such standard.

(b} Such walver will be In wﬂt.mg and .

D will:
(1) Identify the
covered.

statlgnan‘ source

12) Speclfy the térmhmtlnﬁ “date of

>=.-‘tha walver. The walver may be termi-

nated at an earller date!f the conditlons
specified under paragraph (b) (3) of this
-section are not mat.

(1) SBpeclly dutes by which gtcﬁs to-
ward compllance are to be taken; and
Impose such additlonal conditions as the
Administrator determines to be neces-

" sary to assure Installation of the neces-

sary controls- within the walver periad,
and to assure protectlon of the health
"of persons during the walver period.

(c) Prior to denying any request for
a walver pursuant to this sectlon, -the
Administrater will notlfy the owner or
operator maklng such request of the Ad-
ministrators intention to
denial, togéther with:

(1) Notlce of the lm'gfmf;tlgn and
Andlngs on which such intended denial
15 based, and

(2) Notlce of opportunity for such

owner ot operator to present, within
. such time lim!i as the Administrator
. speclfies, additional information or argu-
ments to the Administrator prior to final

. actlon on such request. )
{d) A final determinition to deny any
requegt fc»r '1 waly er. will be ﬁ ertl:xg

which such c?a,m:zl 1 basec. Such final
-determinatfon will be made within 60
, da¥s after prasentation of addltlonal In-
-forinatlon or arguments, or 60 doys after
the final date specified for such presen-
tation, {f no presentation is made,

1

ERIC

Aruitoxt provided by Eic:

issue. such -

(e} The g“raﬂtlnﬂ af a walver Lmder

this section shall not abrogate the Ad-
ministrator’s suthaflty under section 114
of the act. .

_§6L12 FEmissi

{n) Emlss!gn te;ts and m_gnltgrl:xg
shall be conducted and reported ns set
forth in this part and Appendix B to this
part.

(b) The owner or operator n! i new
source subject to thls part,. and at the
request of the Administrator, the owner
or gperator of an existlng source sub-.

- Ject to this part, shall provide or cause

to be provided, emisalon testlng faclli-
ties as follows:
(1) Sampling porls adequate ft:!r ‘test
methods applicable to such. source,
(2) Bafe sampling piatform(s).
5 (3) Bafe access to sampling plat-
form(s).
(4) Utilities for sampllng and testmg
equipment.
§ 61.13 Whniver of cmission tests. .
. (a) Emisslon tests may be walved.
upon written applieation to the Admin-
istrator If, In his judgment, the source
is meeting the standard, or I the source
1= gperatlﬁg under & walver of compllance
or-has requested a walver of compliance.
(b) If application for walver of the

emlsston test is made, such application
shall accompany the ' Information re-

quired by § €1.10. The appropriate form”
Is contalned In Appendix A to this part.-

‘(¢) Approval of any walver granted .
pursuant to this sectlon shall net abro-
gate the Administrator's authority under
the act or In any way prohibit the Ad-
ministrator from later canceling such
walver. Such cancellation will be made
only after notice 15 glven to- the owner’

.or operator of the source.

§ 61.14 Source teat and nnnlytical meth-
© oda. . T .
(n) Methods 101, 102,'and 104 In Ap-

" pendix B to thls part shall be used for

ell source tests required under this part,
unless an equivalent method ot an al-
ternative method has bgen approved by
the Administrator,

(b) Method 103 In Appendu\ B to thls -
part Is hereby approved by the Admin-
Istrator .25 an alternatlve method *for.
s(g;lrces subject to § 61. Eﬂfa) and § 61.42

(¢) The Administrater may; after no-

tlee to the owner or operator, withdraw

approval of an alternative methed
granted under paragraphs (a), (b) or
(d} of this sectlon, Where the test results
uslng an alternative method do not ade-
quately Indicate whether a source Is In
compllance with a standard, the Ad-
ministrator may requlre the use of the
reference ‘method . or its equlvalent.
(d) Method 105 In Appendix B to-thls
part Is hereby approved by the Adminis-

-trator as an alternative method for

sources subject to § 61.52(h),
(38 FR BB26, Apr. 6, 1073, as smended nt*

40 FR 48299, Oct. 14, 1975] -

- tained by, the Administrator under
part shall be governed- by Part 2 of “;s _

- §61.21

§6l1.15

The availability to the publu; of in-
formation provided to, or athem’ise

EHEE[EF
|41 FR 36918, Sept. 1, 1975)

§ 61.16 State authority»
" (a) The provistons of this part shall

not be construed In any manner to cre-
clude any State or political subdivisica
thereo! from:

(1 Adnpting and en! im:i,_g ANy edili

sion Umiting regulntlnn appicable to a - )

statlonary source, provided that sueh
emission limiting regulation is not lese
stringent than the standards presé-ihad
under this part.

(2) Requlring the owmer or pperater
of a stationary source, other than & sta-
Honary source owned or operatad by ths
United States, to obtaln permits, licenses,
or approvals prlor to initiating construc-
tion, modification, or operation of such
source.

§61.17 Ciféutﬁvf‘ﬁliﬁn.

No owner or operator subject ta the
pravisions of this part shall build, erees,
install, or use any -article rmachine,
equipment, process, or method, the use ¢f

. which conceals an emission which wou'2

otherwise constitute a violatien of =
appllcable standard. Such taﬂcealn*e- :
ineludes, but s not lUmited to, the yra 7
-Basgous dilutants to achleve cnrppliaﬁfé
with a visible emisslons standard, ar¢

the plecemeal carrylng out of an opera- -

tlon to avold coverage by 4 standard thas
applies o111y to operations larger tD:a:;

- specifled size,

[40 }?45299 Oct. 14, 197:;]

Sgbpsrt B—Natlonal Emission Standard
for Asbestas

£61.20 Apphcgbnhty

The provislons of thls subpart sre a:--
olicable to those sources '-’;@c:luéd iz
161,22,

Definitions.
- Terms used In this subpart are desinad
in the act, in Subpart A of thls part. or In
this section as follows: .

fa) "Asbestos” means actinollte, amo-

_ slte, anthophyllite, chrysollle, croaidolize.

*Pémﬁllté

" (b)) . Asbestos materhl means as-
bestos or any materla] containing az-
bestos. : :

(¢) *"Particulate asbestos material”
means finely divlided particles of asbestas
Ermt.erial

(d) "Asbestos talllngs” means any
solld waste product of asbestos minlng or
milling operations “hlch contains as-
bestos.

(e) “Qutside alr” means ths- m cvut-
side buildings and Structures. -

(r;  "Visible emlsslons” means ang
emisslons which are visually detectable
without the ald of instruments and whicl
contain particulate asbestos mater

Avmlnh;h!y of lnfﬂrﬁ‘h’lllﬂﬂ -



(gi "Asbe;;tns mUl mean; nny far:.illty

. mediate ster: in the conversion of asbestns

ore Into commerclal nsbestes. Outside

storage of asbestos materials s not con- -
.sidered a part of such facllity.

(h) “Commerclal asbestos” means any

variety of asbestos which is preduced by,

extractinig asbestos from asbestos ore.
(1) "Manufactiring” means the com-
bining of commerclal asbestos, or i the

" €ase of woven friction products the com-

bining of textlles contalning commerelal

. ~asbestos, with dny other material(s), in- .
‘cluding commereclal asbestos,

and the
processing of this combination Inte a
product as specifled In § 61.22(¢c),

{(j) “Demolition” means the wrecking
or taking out of any load-supporting

-structural member and any related re-

moving or stripping of Iriable asbestos

- materlals.

E
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(k) ""Friable asbestos material” means
any material that contains more than 1
percent asbestos by weight and that can
be crumbled, pulverized, or reduced to
powder, when dry, by hand pressure.

H
means any asbestos-containing waste
material that is calleeted ina pnllutiﬂn
control device.

(m) “Renovation” means the remov-
ing or stripping of friable asbestos ma-
terials used on any .pipe, duct, boiler,
tank, reactor, turbine, furnace. eor
structural member. Operations In
which load-supporting  structural -
members are wrecked or taken out are
excluded. .

(n) “Planned  renovation” means &
:enovation operation, or a number of
such operations, In which the amount
of [rlable ashestos rnaterial that will he

removed or stripped within a given pe-

rlod of time can be predicted. Operatiors
that are Individually non-scheduled arz
included, provided a number of suzh op-

- eratlons can be predicted to oceur during

a glven perfod of time bﬂ.sed [1)9] Qper‘ntmg
EKIJEI‘IEFIGE
. (o) "Emergency retmvat!an" means a
renovatlon operation that results from &
sudden, unexpected event, and Is not .
planned renovation; Operations necessi-
tated by non-routine failures of equlp-
mernt are lneluded,

(p) "“Adequately wetted” means suf-
ficlently mixed or coated with water or

-an aqueous solution te prevent dust -

emissions.
(q)"‘Remaving" ‘means taking out

" friable asbestos materials used on any
pipe, duet, bofler, tank, reactor, tur- °

bine, furnace, or structural member
from any bullding, structure, facility,
.or installatfon.,

.- (r) “Btripping” means taking off fri-
able asbestos materials from any pipe,
duct, boller, tank, reactor, turbine, fur-
‘nace, or structural member,

“*Control device asbestos waste™ .

"[38 FR 8828, Apr. 6. 1973, 05
FR 15308, May 3. 1074: 40 FR 48290, Oct. 14, '~

(5) "Fabt‘lcatlng" means a.ny pmcess-

Ing commerclial asbestos, with the ex-

bulldings, structures, facllities or instal—
lations.

(t) “"Inactlve waste disposal site®
means any disposal site or portion
thereof where additional asbestos-eon-

- talning waste material will not be depos-
ited and where the surface is not dis-

turbed by vehicular trafie,
~ (U “Active waste disposal site” means
any dlspéssl site other than an imﬂt!ve
site,
(vl
which motor vehlcles travel
but net limited to, highways. roads,
streets, parking areas; and driveways.’

"Raadaa;s" means surfaces on

Ing of & manufactured product contain-".

of processing at temporary sites -
for the construction or restoration of

including, -

(w) “Asbestos-contalning waste mate-
rial” means any waste which contains -

" commercial asbestos and is generated by

a source subject to the provisions of this
subpart, including asbestos mill tailings,
.control device asbestos waste, friable as-
bestos waste materdal, and bags or con-
tainers that previously caﬂtalned com-
men:ial ashestos,

() “Structural member” 'méans Eny
load-supporting member, such as beams

and load-supporting walls; or any non-. '

load-supporting member, such as celungs

nded nt 39

R 12127, Mar. 2, 1§77]
§ 6].22 Emission standard.

(8) Asbestos mills: There shall be no
vislble emissions to the outside alr from

- any ashestos mill except as provided !:1

paragraph (f) of thissection,

{b) Roadways: The surfacing of mad*
vays with asbestos tallings or with as-
hz
ated by any source subject to paragraphs
ff‘) (d)
r:-mhibited except for temporary road-
ways on an area of asbestos ore deposits.
M deposition of asbestos tallings or as-
bestos-containing waste on roadwaxys

wurfacing.”

(¢) Manufat:tur!ng There shall be no
vistble emissions to the outside alr, ex-
cept as provided in paragraph () of this
section, from any of the following op-
erations {f they use commercial asbestos
or from any building or structure in
which such operations are conducted,

‘(1) The manufacture of cloth, cord,
wlcks, tubing, tape, twine, rope, thread,
yamn, roving, lap. or Gther textile ma-
terials.

w-contalning waste that is gener- -

(e) or (h) of this section is

fovered with snow or ice Is considered .

(2) The manufacture of cement prod- .

ucts.
. (3) The manufacture of fireproofing
and Insulating materials,

{4) The manufacture of friction

: praduct-a

(5) . The manufacture of
board, and felt.

paper, mlil-

(6) The manu!acture Qf floor tue
{T) The manufacture of paints, coat-

‘Ings, caulks, adhesives, sealants,

(1) The manufaeture of plastics and
rubber materials.

(9) The-manufacture of chlorine,

. (10) The mahufacture of shotgun

- shells
(11) The rnanul’acture of Esphalt con-

crete,

(d) -Demolition and renovation. The
requirements of this paragraph shall
apply to any owner or operator of a
demolitlion or .renovation  operation

who Intends to demolish any Institu- =

tional, commercial, or industrial build-
[Ang (including apartment buildings
having more than four dwelling units),
structure, facility, installation, or por-

tion thereof which contains any. pipe, - -~
duct, bofler, tank, reactor, turbine, fur--

nace, or structural member thst. 15 cov-

materials. exgept as pravided in r;ara
" graph (d)(1) of this section; or who in-
tends to renovate any institutional,
commerclal, or industrial build

g,
structure, factlity, installation, or por-

tion thereof where more than 80
" meters (ca, 260 feet) of pipe covered or
‘coated with friable ashestos materials
are-stripped or removed, or more than
15 square meters, (ca. 160 square feet)
of friable asbestos materials used to

cover or coat any duct, bofler, tank, re- * -

actor, turblne, furnace, or structurai
member are stripped or removed, .

~ (1) d) The owner or operator of a .
demolition operation Is exempted from ]

"the requirements of this paragraph:
Provided, (A) The amount "of friable
asbestos materlals. in the bullding or
portion thereof to be demolished s
less than B0 meters (ca. 260 feet) used
on pipes, and less than 15 .square

meters (ca, 160 sqguare feet) used on,

any duct, boiler, tank, reactor, turbine, .

furnace, or structursal member, and (B)
the notification requirements of para-
graph (dX1)({1) are met.. .

i) Written notification shall be

postmarked or delivered to the Admin-

istrator at least 20 days prior to com-
mencement of demolition and shall in-
clude the information required by

paragraph (d)2) of this" section, with - -

the exception of. the information re-

39



- qulred by paragraphg (d)(Z) (i), m)
(vily, (viil), and (ix) of this section, and
shall state th® measured or estimated
amount of friable asbestos materials
which is present. Techniques of esti-
mation shall be explained.

(2) Writien notice of intention to de-
molish or renovate shall be- provided to
_the aAdministrator by the owner or opera-

tor of the demolition or renovation oper-
rnotice shall be postmarked .

ation. Such nat ] ;
or Cellverad to the Adminisirator at least

1¢ days prior to commencement of demo-

lition, or a5 early .as possible prior.to

commencement of emergency demalition-

subject to paragraph (d) (6) of this sec-
tion, and as early as possible prior to
commencemert of renovation. Such no-
tice shall include the following informa-
tien

a(i) Name of owner ar operator.

- (ify Address of owner or operator.

" (iii) Description .of the building,

* . structure, facility, or Installation to be .

" demolished - or renovated, including
the size, age,- and prior use of the
structure, - and the approximate-
amount of friable asbestos materials
present,

(lv) Address or location of the build-

: Ing. structure, facility, or installation.

Av) Scheduled ‘starting and comple-

tlun‘dates of demolition or renovatlon.

(vl) Nature of planned demolition or -
to be em-

renovation and method(s)
ployed.

(viy Praﬁedureg to be emplayed to-
~meet the requirements of this paragraph

and paragraph () of this sectlon,

- {vili> The name and address or loca-
tion of the waste disposal site where the

. frlable asbestos waste will be deposited.

. {ix) Name, title, and authority of the-
State or local gavemmental representa-
tive who has ordered a demolition which
is subject to paragraph (d)(6) of this

section.

(3) (1) For purposes of determining
whether a planned renovating cperatlon
constitutes a renovation within the -
neaning of this paragreph, the amount
-of friable ashestos material to be re-

moved or stripped shall be:

‘(A) For planned renovating opera-
tlons involving Individually non-sched-
uled operations, the additive amount of
friable asbestos matertal that can be pre-
dicted will be removed or stripped at a
source over the maximum perloed of time
for which a prediction can be made. The
period shall be not less thangh days and

niat longer than one year,

(B). For each planned renovating op-
eratlon not covered by paragraph (d) (3) .
() (4). the total amount of friable as-
‘bestos material that can be predicted,

“will be removed or stripped at a source.
(Il For purposes

Q

ERIC L
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ambunt of friable asbestos material to

of determining
whether an emergency renovating op-
eratlon constitutes a renovation within

"the meaning of this paragraph, the " ventllation . and. :collection -

be removed or stripped shall be the total

‘amount of friable asbéstos material that

will be removed or. stripped as a result
of the sudden, unexpected event that
necessitated the renovation.

(4) The followlng procedures shall be
used to prevent-emisslons of particulate
asbestos materlal to outside alr;

(i) Friable asbestos materials, used
on any pipe, duct, boller, tank, reactor,
turbine, furnace, or. structural
member, shall be removed from any
uilding, structure, facility or installa-
tion ‘subject to this paragraph. Such
removal shall occur before wrecking or
dismantling of -any portion of such
“building, structure, facility, or installa-
tion that would break up the friable
asbestos materials and before wreck-
ing or dismantling of any other por-.

tion of such bullding, structure, facili- .

ty, or installation, that would preclude
access to such materials for subse- -
quent removal. Removal of friable as-
bestos materials used on any pipe,
duct,.or structural member Which are

.--encased in concrete or other similar
structural material is not " required -

prior to demolition, but such materials
shall be adequately wetted whenever
* exposed during demolition. .

(li) Friable asbestos materials used
o’ pipes, ducts, bollers, tanks, reac-
tors, turbines, furnaces, or structural
members shall be adequately wetted

_ during stripping, except as provided in -
or -

paragraphs (d)(4)(lv), (d)4X)vi),
(d)(vil) of this section. -

(iif) Pipes, ducts, boilers, tanks, reae-
tors, turbines, furnaces, .or structural

.members- that are covered or coated

Except ag prﬂvided in pmg‘raph fy aI
this section.

(v)- All friable asbestos mateﬁa]s that
have been removed or stripped shall be
adequately wetted to ensure that such.
materldls remain wet during all remain-
Ing stages of demolition or renovation
and related handling operatlons. Such
materjals shall not be dropped or thrown
to the ground or a lower floor, Such ma-
terlals that have been removed or
stﬂﬁped _more than 50 ieet gbcwe

moved as unlts or in Eecﬂﬂﬁsi shzll be
transported to the ground via dust-tizht
chutes or containers.

(vi) Excer:t as specified belnw, the wet-

‘ting requirements of this paragraph are -

suspended when the temperature at the
point of wetting 1s below 0°C (32°F).
When frizsble ssbestos materials are not
wetted dué to freezing temperatures, such.
madterials on plpes, ducts, bollers, tanks,
reactors, turbines, furnaces, or structural
members shall, to the maximum extent
possible, be removed as units or ln sec- -

. tions prior te wracking. In no case shall

- with friable asbestos materials may be .

taken out of any building, struecture,
facllity, or installation subject to this
paragraph as units or in sections pro-

vided the friable asbestos materlals ex- . '

-posed during cutting or disjoining- are
adequately wetted during the cutting
or disjoining operation. Buch units
shall not be dropped or thrown to the
ground, but shall be carefully lowered

__to'ground level.

(iv) The stripping of friable asbestos

materials used on any pipe, duct,
boiler, tank, reactor, turbine, furnace,
or structural member that has been
removed as a unit or in sections as pro-
vided In paragreaph (d)(4)ili) of this
section shall be performed In accord-
ance with paragraph (d)(4)ii) of this

section. Rather than comply with the

. wetting requirement, a local exhaust
ventilatlon and collection system may
be used to prévent emissions to the
-outside alr. Such local exhaust ventila-
tion systems shall be designed and.op-
erated to capture the asbestos particu-
late matter produced by the stripping
of frisble asbestos materials, There
shall be no visible emissions to .the
outside air from such local exhaust
systems

bk

~

. the requirements of paragraphs (d) (4}

v) or (d)(4)(v) be suspended due to -
freezing temperatures.

(vii) For renovation operations, local

exhaust ventilation and collection sys=
tems may be used, instead of wetting -as
specified in paragraph (d) (4) (i), to pre-
vent emisslons of particulate asbestos .

.material to outside air when damage to
- equipment resulting -from the wettinz

would be unavoldable, Upon request ard
supply of adequate information, the Ad=
ministrator will determine whether dam-
age to equipment resulting from wetting
to eomply with the provisions of this par-
agraph would be unavoldable. Such local
exhaust ventilation systems shall be dé-
signed and operated to capture the asbes-
tos particulate matter produced by the
stripping and removal of friable asbestos
material. There shall he no visible emis=
slons to the outside air from such lceal
‘exhaust ventilation and coliection sys-
tems, except as provided in parqgraph
(f) of this section.

(5) Sources subject to this paragrapb
are exempt from the requirements of
£§61.05(a),61.07,and 61.09.

(6) The demahtinn of a building, struec-

" ture, facility, or installation, pursuant to

an order of an authorized representative.
of 'a State or local governmental agency.
issued because that bullding is structur-
ally unsotind and in danger of Imminent
collapse is exempt from-all but the fol-
lowing reqmrements of paragraph (d) of-
this sectlon:

(i) The notification :equlrements spec-
ified by paragraph (d) (2) of this sectlon:

(i) The reqilrements on stripping of = -

friable asbestos materials from previously
removed units or sections as specified In
paragraph (d) (4) (iv) of this section:
(1ii) The wetting, as specified by para-
Eraph (d) (4) (v) of this section, of fri-



=

"aole asbestos materlals that have been

removed or stripped; -
- (v) The portion of the structure beinz

. demolished that coniains friable 2:bess

tos materials shall be adequately weited
during the wreeking operation.
(&) §praving. There shall be no visi-
-ble emissfons to the outside air from
the spray-on application of materials
containing more than 1 percent ashes-
tos, on a dry weight basis, used on
equipment and machinery, except as
provided in paragraph (f) of this sec-
tlon. Materials sprayed on buildings,
structures, structural members, plpes;
and conduits shall contain less than 1
bercent asbestos on a dry weight basis,
f1) Sources subject to this paragraph
are’ exempt [rom the requirements of
"§61.05(a), §61.07, and §61.09.°

..+ (2} Any owner or operator who in-

tends to " spray asbestos ‘materials
which contain more than 1 pergent as-
bestos on a dry welght basis' ot equip-
ment and machinery shall report such
intention tothe Administrator at least
20 days prior to the commencement of
the spraying operation. Such report
shall Include the following Informa-
tion: ) R

(1) Name of owner or operator,

(i) Address of owner or operator.

(i) Location of spraying operation.

(iv) Procedires to be followed to meet

" the requirements of this paragraph.

(3) The spray-on-application of ma.
terials fn which the asbestos fibers are
encapsulated with'a bituminous or re-
slnous binder during spraying and
which are not friable after drying is
eéxempted from the requirements of
paragraphs (e) and (eX2) of this see-
tion. .

(D) Rather than meet the ‘no-visible-
emisslon requirements
paragraphs (a), (c), (d), (e), (h), (j),
and (k) of this section, an owner or op-
erator may elect to'use the methods spec-
-ifled by §61.23 to clean emissions con-
taininz particulate asbestos material be-
fore. such emissions éscape to, or are
vented to, the outsideair, . '

(g) Where the presence of uncembined
water is 'the sole reason for fallure to

" meet the no-visible-emission require-

e

‘ment of paragraphs (a), (c), (d), (e),
(h), (J), or (k) of this section, such fail-
‘ure shall not be a violation of such emis-
slon requirements, T

(h) Fabricating: There shali be ro
vislble emissions to-the outside air, ex-
cept as provided in paragraph (f) of th's
sectlon, from any of the following op-

eratlons if they use commerelal asbestos |

or from any building or structure in

which such operations are conducted.
(1) The fabrication of cement building

products, : o

———(2)~The TabHcation of friction prod-

k

ucts, except those operations that pri-

Q
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23 specified by .-

maﬁly install asbestos friction materials
on motor vehicles, ) v
(3Y The fabrication of cement or silj-

- cate board for ventilation hoods; ovens;

electrical panels; laboratory furniture;
bulkheads, partitions and cellings Tor
marine construction; and flow control
devices for the molten metal industry.
(1) Insulating: Molded insulating ma-
terials which are friable and wet-applied

insulating materidls which are friable
after drying, installed after the effective

date of these regulations, shall contain

no commerclal asbestos. The provisions -

of thls paragraph do not apply'to insu-

lating materials which are spray applied;

such materlals are regulated .under
§6122(e). o : .
(]) Waste disposal for manufacturing,
fabricating, demolition, renovation. and
spraylng operations: The owner or op-

.erator of any source covered under the
‘provislons of paragraphs (c), (d), (e),

or (h) of this section shall meet the fol-

_lowing standards:

(1) There shall be no visible emissions
to the outside air, except as provided in

- paragraph (1) (3) of this section, dur-

Ing the collection; processing, including
incineration; packaging; transporting:

" or deposition of any asbestos-containing

waste material which is generated by
such source. }

(2) All asbestos-containing waste ma-
terlal shall be deposited dt waste dis-

' possl sites which are operated in accord- -

arze with the provisions of § 61.25.
2} Rather than meet the requirement
of paragraph (1) (1) of this sectlon, an

- owner -or operator may .elect 4o use

elther of the disposal methods specified

. under () (33 (D) and (1) of this section,

or an alternative disposal method which
has received prior approval by the Ad-.
ministrator: .
(1) Treatment of asbestos-containing
waste material with water: : '
(A) Control device asbestos waste shall

 be thoroughly mixed with water Into a

slurry and other asbestos-containing
waste materfai shall be adequately
wetted. There shall be no visible emis-
slons'to the outside air from the collec-
tion, mixing and wetting operations, ex-
cept as provided in paragraph () of this
section, o . ’
(B) After wetting, all mshestos-con-
talning waste material shall be sealed
into leak-tight contalners while wet, and
such ‘contalners shall be deposited at
waste disposal sites which are operated
in accordance with the provisions of
§61.25 = : o
" (C) The contalners specified under
paragraph () (3) (1).(B) of this section

shall be labeled with a ‘waming label

. that states: =

CaUTION
Containa Asbestos
Avold Openlng or Breaking Goataloer
Ercathing Asbestos !s Hafardous
fo Your Health

alternativels, L l cifl
by. ‘Occupational - Safety and Health

Standards of the Department of Labor, -
Occupational Safety and Health Admin~

istration (OSHA) under 29 CFR 1510.-

93a{g) (2) (il) may be used.

(1) Processing of asbestos-contalning

materlal shall be formed into non-{riable
pellets or other shapes and deposited at

-waste disposal sites which are operated
In accordance with the provisions of - -
-§°61,25,

(B) -There shall be no visible. emis-

sions to the outside alr from the collec-.
contalning waste material, except as.

and processing of asbestos-
specified in paragraph (1) of this section.

(4) ¥or.the purposes of this para-
graph (J), the term all asbestos-con-
falning waste material as applied to
demolition and renovation operations
covered by paragraph (d) of this sec-
tion includes only friable asbestos waste

~ and control device asbestos waste:

(k) Waste disposal for asbestos mills:
The owner or operator of any source
covered under the provislons of para-
graph (a) of this section shall meet the
following standard: S .

(1) There shall be no visible emis-
slons to the outslde air, except as pro-
vided in paragraph (k) (3) of this section,
during the collection, processing, pack-
aging, transporting or deposition of
any asbestos-containing waste mate-
rial which is generated by such source,

(2) All asbestos-containing waste ma-
terlal shall be deposited at  waste
disposal sites which are éperated In ac-
cordance with the provisions of § 61.25.

(3) Rather than meet the requirement
of paragraph (k) (1) of this section, an
owner or operator may elect to meet
the following requirements in para-
graphs (k)(3) () "and di), or use an
alternative disposal method which has
received
istrator: .

(1) 'There shall be no visible emissions
to the outside alr from the transfer of
control device asbestos waste” to the
tallings conveyor, except as provided 1n

-- paragraph (f) of this section. Such waste

shall be subsequently processed elther
as specifled In paragraph (k) (3) (i) of

~ this section or as specified in paragraph

(#2(3) of this secton, )

(1) All ashestos-containing.
material shall be adequately mixed, with
& welling agent recommended by the
manufacturer of the agent to efactively

¥, Warning labels specified -

- e

waste material into non-frigble forms: .
© (A) All ' asbestos-contalning waste .

prior epproval by the Admin-

wet dust and tailings, prior to depesition

=

at o waste disposal site. Such agent shall
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’be wied as recommended for the parﬂv:= -

-wlar dust by the manufacturer of the
agent. There shall be no discharge of -
visible-emlisslons to the ouislde air from
the wetting operatlon except as specified
in paragraph (f) of this section. Wetting

“-may be suspended when the amblent

ternperature at the waste disposal slte is
lessthan —9.5°C (¢a. 15°F), The ambient
alr temperature shall be determined by.
an appropriate messurement method

*- with an aceuvacy of +1°C (-£2°F) and

recorded at least at hourly Intervals dur=
-Ing the perlod that the operation of the
wetting system 1is suspended. Records of .
such témperature neasurements shall be
retalned at the source for a minimum of-
two yvears and made avallsble for inspec-
tlon by the Administrator.

. &) The owner of any Inactive waste
dlsposal ‘site, which was operated by

sources covered under § 61.22 (a), (¢c) or

(h) and where 55bestns-cdntalnln§ waste

material produced by such sources was

‘deposited, shall’ meet the following
standards:.

(1) There shall be no vlsible emlssions

to the outside alr from an Inactive waste

disposal site subject to this paragraph,

" except asg provided In paragraph (1) (5)

of thissection, .

(2) Warning slgns shall be displayed
at all entrances, and along the property
‘line of the slte or-along the perimeter of
the sectlons of the site where asbestos-
contalnlng waste material was deposifed,
at Ifitervals of 100 m (ca. 330 ft) or less,
except as speclﬂed ln paragraph ) (4)

:slgns reaulred by th!.s paragraph shall

“conferm to the requirements of 20'* x 14”*
‘upright format signs specified In 29 CFR
1910,145¢(d) (4) and this paragraph. The

slgnyg shall display ' the followlng legend
in the lower panel, with letter sizes and
styles of a visibility at least equal to ttmse
speglﬁed in this paragmpn.
’ LEBEHD )
AsBESTOS WASTE DIsPosaL ST
Do Naot Create Dust

Ereacm:.lg Asbestos la Enardéus -
to Your Health

L Hotatlon
17" Sans Serlf, Gothic or Elock
%" Bana Serlf, Gothlc or Block
14 Point Gothle
Bpacing between lines shall be at least
equal to the height of the upper -of the
two lines,

(3) 'The perimeter of the site shall be
fenced In a manner adequate to deter
access by the general public, except as
specified In paragraph (1(4) of this
section,

4) Wamjﬁg signs and fenclng are not
required where the requirements of
paragraphs (1)(5) (1) or (i) of this sec-
tion are met, or where a natural barrier

U-
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Aruitoxt provided by Eric

‘presslon  agent manufacturer.

‘drop of no more than 4 Inches wat

ade:quately deters access by the genera.l
publle. Upon request and supply of ap-
propriate information,
trator will. determine whether a fence or
a natural barrier adequately deters ac-
cess to the general public.

(5) Rather than mest the requirement -

of paragraph (1) (1) ‘of this section, an
owner may elect to meet the require-
inents of this paragraph or may use an

alternative control msthod for emissions

from Inactive waste disposal sites whileh

* has recelved prlar approval by the

Administrator.

(1) The =asbestos-containing weste
materla] shall be covered with at least
15 centimeters (ca. 6 inches) of com-

. pacted non-asbestos-containing mate=

rlal,-and & cover of vegetation shall be
grown and maintained on the area ade-
quate to prevent exposure of the asbes-
tos-contalning waste'matertal; or

(I) The asbestos-containing waste
materlal shall be covered with at least 60

centimeters (ca. 2 feet) of compacted

non-asbestos-containing material and

maintained to prevent exposure of the -

asbestos-containing waste; or |

(i) Por Inactlve waste disposal sites
for asbestos tallings, a resinous or petro-
leumn-based dust suppression agent which
effectively binds dust and controls wind

eroslon shall be applled. Such agent shall -
- .be used as recommended for the partic-

ular asbestos tallings by the dust sup-

equally effective dust suppression agents
may be used upon prior approval by the
Administrator. For purposes of this para-

" graph, waste crankcase oll is not con-

sldered 'a dust suppresslon agent. )
{38 FR 8838, Apr. 6, 1973, na amended at 39
FR 15398, May 3, 1974; 40 FR-48399, Oct. 14,
1975]

§ 61.23 Alr-degnmg. .

. If air-cleaning is elected, as pern;it-
ted by §§61.22(f) and g8l.22(d)(4) Uvy),
the requirements of this EEEﬂDn must he
met.

(a) Fabric Afiter eal!égtlﬁn devices
must be used, except as noted In para-
graphs (b) and (¢) of this section. Such
devices must be operated at a pressure
Br gage,
s mepsured across the filter fabric. The
alrflow permesbillty, as determined by
ASTM method D737-69, must not exceed

'30 ft/min/ft* for woven fabriecs or 35

1t*/min /1t? for felted fabrics, except that
40 ftymin/ft* for woven snd 45 16/
min/it* for felted fabrics 1s allowed for
fillering alr from asbestos ore dryers
Each square yard of felted fabric must

-welgh at least 14 ounces and be at least

one-sixteenth - inch thick throughout.

- Synthetle fabrics miust not confaln Al

yarn other than that which Is spun,

(b) If the use of fabric filters creates
g fire or explosion hazard, the adminis-
trator may authorlze the use of wet col-
lectors designed to operate with a unit

contacting energy of at least 40 inches
' water gage pressure..

the Adminis- -

Othier-

. and 61.22(k) :

- (e) The admlinistrator may authorize
the use of filtering equipment other than
that described in paragraphs (a) and (b)
of this section Uf the owner or operator
deinonstrates to the satisfoction of the
adminlstrator that the flltering of par-
ticulate msbestos material is emuvs_lm"
to that of the described equipment.

«(dy Al aff-clenning equipment -su-

" thorized by this sectlon must be properly

Installed, used, operated, and maintained.
Bypass devices may be used only during
upset or emergency conditons acd then
only for so lobg as It takes to shut dosm

tl:e operatlon generating thea particulate =~

asbestos material,
‘{38 ¥R 8832y, Apn
40 FR 48303, Oct. 14,
.§ 61.24 Reporting.

The owner or operator of any exlsting
source to which this subpart {s applicable
shall, within 90 days after the effective
date, praovide the following Information
to the administrator:

(a) A description of the emlsslan con-
trol equipment used for each process’;

(b} If a fabric filter deﬁce is used to .
control emlsslons, the "pressurée drop--
aecross. the fabric ﬂlter 13 inches water -
gage.

(1) If the fabric filter device utiiizes
wovern fabric, the alrflow permesabllity
in ft¥/min/It*; and, if the fabric is syn-
thetle, Indleate whether the fill yarn is
spurt or got spun,

(2) If the fabriec Riter device utllizas
a felted fabric, the densit¥ in 0z/yd’, the
minlmum thickness.in inoches, and the
alrfiow permeability In ft*/oun/fth

46> For sources subject to §§ 61 2(h-

6, 1073, s emended at -
1975

(1) A brief descrmtign Df each pr t:‘ss,s
that gEﬁEIEtES asbestos-containing aste
material, Jj

(2} The average weight of asbestos-

containing waste matecial disposed Df
measured in kg/day. : .
(3} The emission control methods
used in all stages of waste disposal. .
(4). The type of disposal site or incin-
eration site used for ultimnats disposal,
the name of the site operator, and the.
nama and location of the dispoesal site.
(d) For sources subject to § 61.22(1):
(1) A brief description of the site.
* (2> The meéthod or methods used to
tampxy with the standard, or alternative .
rocedures to be used, ]
tel Such Information shall accom-
pany the information required by § 61.10.
The information described in this section
shall be reparted using the fmmat of ©
Appendix A of this part
[33 FR_ 8328, Apr. 6

§ El--:ﬂ Vf_ash: dupmal sites.

In order to be an acceptable site for
disposal of asbestos-contalning waste
material under §61.22 () and -(k), an
active waste disposal site shall meet the
requiremnents of this section. )

(a) There shall be no visible emnlsslons



‘to the nutslde alr from any active waste

dizpasal site where asbestos-containing
waste material has been deposited, except
as provided In p'\mcfraph (e) of this
‘section.

(b> Warninz signs shall be displaved

at all entrances, and along the property

line of the site or along the perimeter of .

-the zections of the site where asbestos-
.containing waste materlal Is deposited,
.at Intervals 0f.100 m (ca. 330 ft) or leéss
except as specified .im paragraph (d) of
this section. Signs shall be posted in such
a manner and location that a person may
easlly read the legend. The warning
slgns required by this paragraph shall
conflorm to the requirementsof 20°" x 14**
. upright format signs specified in 20 CFR
- 1910.145(d) (4) and this paragraph. The
‘slgns shall display the following legend
In the lower panel, with letter slzes and
, &tyles of o visibility at léast equal tc
"those specified In this paragraph.
LEGEND.
ASBESTOS WaASTE Disrosar, Simz
Do Not Craata Duat
Breathlng Asbestosz .
15 Hazardous to Your Health

o Natntlnn
1" Bans Sertf, Gothic or Block
34’* Bans Serif, Gothle or Black
14 Point Gothic

ERIC
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Spacing between lines shall be at least
equal to thE helght of the upper of the

two lines.

(¢). The perimeter of the disposal site
shall be fenced In order to adequately
deter access to the general public except
as specified in paragraph (d) gf this
section.

(d) Warning slgns and fencing sre
not required where the requiremernits of
paragraph (e)(1) of this section are
met, or where-a natural barrier ade-

- quately deters access to the general
public, Upon request and supply of ap-.

propriate Information, the. Administra-
tor will determine whether a fence or a
natural barrier adequately deters access
to the general public,

(e) Rather than meet the require-"

ment of paragraph (a) of this section, an
owner or operator may elect to meet
the requirements of paragraph (e) (1) or
(e)(2) of this section, or may use an al-
ternative control method for emissions
from active waste disposal sites which
has received prior apprava‘ by the’
Administrator,

(1) At the end of each aneratmg ﬁa}-.
or at least once. every 24-hour period

while the site is in cortinuous operation,
the asbestos-contalning waste material -

which was deposited at the site during
the operating day or previous 24-hour
period shall be covered with at least 15
centimeters (ca. 6 inches) of compacted
nun -asbestos-contalning material.

oy

(2 At the end Df each m:ser'itlng ch} 7

or at least once every 24-hour period

while the disposal site s in continuous -
operation, the asbestos-containing waste |

material which was deposited at the site
during the operating day or previous 2.
hour period shall be eovered with o res.
fnous or petroleum-based dust supp
slon agent which effectively binds ¢
and controls wind erosion. Such :U nt
Shall be used as recommended for the
particular dust by the dust suppression
agent manufacturer. Other equally ef.
fective dust suppresslon agents may be
used upon prior approval by the Admin-
istrator. For purposes of this paragraph,
waste ‘crankease oil i{s not corisidered s
dust suppression agent.
[40 FRr 48301, Oct. 14, 1975] -




Appendlx B: U S. Environmental Protection

'Agency Regional National Emissions Standards

" for Hazardous Air Pollutants (NESHAPS)
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Marcia Spink

Air & Hazardous Materials Div.

USEPA., Room 1903
JFK Federal Bldg.
Boston, MA 02203
(617) 223-4448

Region 2

Marcus Kantz Ny

Air & Hazardous Materials Dw

USEPA. Room 802 i

¥

26 Federal Plaza
New York, NY 10007
(212) 264&538

‘Region 3

Abraham Ferdis
Enforcement Division
USEPA. Curtis Bldg. -
6th and Walnut Sts.

" Phila., PA 19106

(215) 597-9401

. Region 4

Thomas A. Gibbs

Air & Hazardous Materials Div.

USEPA
345 Courtland 5t. N.E

- Atlanta, GA 30308

(404) 881-4552

Region 5 -

‘Bruce Varner

Enforcement Division .

" USEPA .

230 S. Dearborn St.
Chicago. 1L 60604
(312) 353-2086

<y

“"‘«

REngﬂ ﬁ

/Martin Brittain
Enforcement Division

| USEPA, 1201 Elim Street -
i First Internat’l Bldg.
' Dallas, TX 75270

(214) 767-2755

Region. 7
 Peter Culver
Enforcement Division
USEPA .
" 324 East Llth 5t. »
Kansas City, MO 64106
(816) ‘374 2576

Tw
Region 8
Clifford Blackwell
Enforcement Division
USEPA
1860 Lincoln St.
Denver, CO 80295
(303) 837- 5914

Region 9

Paula Bisson
Enforcement Division
USEPA

215 Fremont Street
San Francisco, CA 94105 -
(415) 556-3450 '

Iiegign 10 -

" David Bray

Enforcement Division
USEPA

1200 Sixth Avenue
Seattle, WA 98101
(206) 442-1230



Appendix C: U. S Department of Labor-
Occupational Safety and Health Admlmstratmn
(OSHA) Asbestos Regulatlons

(Ccde of Federal Regulatmns Tltle 29 Part 1910)

Section 1910. 1001

~{a) Dafmnmns

A For the purpose of this section.

" (1) “Asbestos” includes chrysotile, amosite,
‘erocidolite, tremc:hte, anthophyllite, and

actmahte

(2). “Asbestos flbers" means asbestos fibers

longer than 5 micrometers,
(b) Pgrﬁiissiblg exposure to airborne concen-
trations of asbestos fibers. -

(1) Standard effective July 7, 1972, The 8-hour-

time-weighted average airborne concentra-
tions of asbestos fibers to which any

~employee may be exposed shall not exceed
~five fibers, longer than 5 micrometers, per
"cubic centimeter of air, as determined by
the method prescribed in paragraph (e) of

thlS section.

(2) smndami sffactive July 1, 1976, The 8-hour
time-weighted average alrburne concentra-
tions of asbestos fibers.to which any
employee may be'exposed shall not exceed

two fibers, longer than 5 micrometers, per

cubic centimeter of an—, as determined by

. the method prescribed in paragraph (e) of
. this sectmn ,

(3) Cailing cancentration. Nﬂ Emplcyee Shall be

" exposed at any time to airborne concentra-

tions of asbestos fibers in excessof 10 fibers,
longer than 5 micrometers, per cubic cen-

- timeter of air, as determined by the method
prescnbed in paragraph (e) of this section.

(c) Metheds of compliance.

(1) Engineering miihnds,

(i) Engineering . controls. Engineering con-

o trols, such us, but not limited to, isolation,

enclosure, exhaust ventilation, and dust
collection, shail be used to meet the

- exposure limits prescribed in paragraph
'(b) C!f this sectu:n

(u) ln-:al axhausi venhlahun
r

(a) Local exhaust. ventilation and dust

collection systems shall be designed,
eonstructed installed, and maintained
in EEEDI‘daTlEE wnth the American
National Standard Fundamentals
Governing the Design and Operation of
‘Local Exhaust Systems, ANSI
Z9.2-1971, which is mcnrparated by
referernce herem

(b) See §1910. E‘s concerning the availabil-
ity of ANSI Z9.2-1971, and the mainte-
nance of a historie file in connéction

therewith. The address of the American

National Standards Inst}tute is given
in § 1910.100.

(iii) Particular toals. All hanasopéfatéd ‘and

power-operated tools:which may produce.

or release ashestos fibers in excess of the
exposure limits prescribed in paragraph
(b) of this section, such as, but not limited
to, saws, SCOrers, abrasive W]’IEEI‘S; and

- drills, shall be provided with localexhaust .

ventilation systems in accﬂrdance with
subdivision (ii) of this subparagraph

(2) Work pi‘ﬁ;ﬁféi;

{i) ng methods. Insofar as pra:tlcable, ‘

asbestos shall be handled, mixed, applied,
- ‘removed, cut, scored, or nther'\visewcrked
in a wet state- sufficient to prevent the
emission of airborne fibers in excess of
the exposure limits prescribed in para-
graph (b) of this section, unless the use-
fulness of the product wculd be dimin-

ished thereby.

(ii) Particular products and operations. No
asbestos cement, mortar, coating, grout,
plaster, or similar material containing
asbestos shall be removed from bags, car-
tnns or other cantamers m which they
or enclosed i:r ventilated so as to pr-event
effectively the release of airborne ashes-
tos fibers in extess of the limits prescribed .,
in parsgraph (b) of this section.
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-(m) Sprgy:ﬁg, d-rnﬁllnan or r-mavnf
Employees engaged in the spraying of
asbestqs, the removal, or demolition of

pipésj sructures! or equipmernt coveéered:

or insulated witl asbest¢s, and in the
removal or demolition of asbestos insula-
tion or coverings shall be |provided with
"~ respiratory equipment ¥n accordance
 with paragraph (d)(2)(iii) of this section
and with speecial elothing in accordance

- with paragraph (d}(3) of this section.

(d) Personal protective equipment,

") Gnmphance with the exposure limits pre-
scribed by paragraph (b) of this section may
not be achieved by the use of respirators
or Shlft rotation of employees, except:

(i) Durmg the time permd necessary to

install the engineering controls and to

institute the work practices required tnr

paragraph (c) ﬁf this seetmn

(ii). In- work situations in which the
‘methods prescribed in paragraph (c) of
this section are either technically not
feasible or feasible to an extent insuf-
ficient to reduce the airborne concentra-

" tions of asbestos fibers below the limits
prescribed by paragraph (b) of this sec-
tn:m or -

(iii) In emergencies.

{iv) Whgre both respirators and personnel

rotation are allowed by subdivisions (i),

‘(ii),or (iii) of this subparagraph, and both
are practicable, personnel rotation shall
‘be preferred and used
(2) Wheré a réspirator is permitted by sub-
paragraph (1) of this paragraph, it shall be
" selected from amongthose approved by the
. .Bureau of Mine¥, Department of the
Interior, or the N ati@nal Institute for Occu-
pational Safety and Health, Department of
Health, Education, and Welfare, under the
provisions of 30 CFR Part 11 (37 F.R, 6244,
Mar: 25, 1972), and-shall be used in
accordance with subdivisions (i), (i), (iii),
and (”iv) of this subparagraph.

(i) Air purifying respirators. A reusable or
single use air purxfying respirator, or a
respirator described in subdivision (ii) or
“(iii) .of this subpdragraph, shall be used
to reduce thE com:entratmns Df alrborne
expnsure lu‘mts presgrlbed in paragraph
(b) of this section, when the ceiling or the
B-hour time-weighted average airborne

Q

concentrations of asbestns f'zhers al‘e“
reasonably expected to exceed no more

.~ than 10 times those limlts A .

3

(i) Powered air purifying rﬁfplrﬂiars A full

facepiece powered air purifying
respirator, or a powered air f:)urlfymg
respirator, or a respiratqr described in

" subdivision (iii) of this subparagraph,

shall be used to reduce the concentrations
of airborne asbestos fibers in the
resplrator below the exposure limits pré-
scribed in paragraph (b) of this section,
when the ceiling or the 8-hour time-
weighted average ‘concentrations of
asbestos fibers are reasonably expected
to exceed 10 times, but not 100 times,
those limits, . =
(iii) Type “C" supplied-air rasPlratgr!, :anhnua
flowor pmssure—dgmaﬁd elass. A typeC™ cum
tinuous flow-or pressure-dem ‘}'
supplied-air respirator shall be usgcl to
reduce, the concentrations of airborne
asbestos fibers in the respirator below the
exposure limits prescribed in paragraph
(b) of this section, when the ceiling or the
8-hour time-weighted average airborne
concentrations of asbestos fibers are
reasonably expected to exceed 100-times
those limits.

(iv) Establishment of a respirator program,
(a) The employer shall establish a_
reSpirator program in accordance with
fhe requirements of the American
‘National Standard Practices for Res-
piratory Protection, ANSI Z88.2-1969,
which is incorporated by reference
herein.

(b) See § 1910.6 concerning the availabil-
ity of ANSI Z88.2-1969 and the mainte-
ndnce of an historic file in .connection
therewith. The address of the American
National Standards Institute is given
in § 1910.100.

(t:) No emplayee shall be assigned to
tasks requiring the use of respirators

if, based upon his most recent examina-

tion, . .an examining physician deter-
mines that the employee will be unable
to function normally wearing a
respirator, or that the safety or health
of the employee or other employees will
be impaired by his use cf a respirator.
Such employee shall be rotated to
another job or given the opportunity to
transfer to a different position whose
duties he is able to perform with the

= -
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same employer, in the same geographi-
cal area and with the same seniority,
‘status, and rate of pay he had just prior
to such transfer, if such a different posi-
tion is available. * :

(3) Special clothing: Th’egémployer shall pro- .

vidé, and require the use of, specialclothing,
such as coveralls or similar whole body
clothing, head coverings, gloves, and foot
coverings for any employee exposed to air-

borne concentrations of asbestos fibers,

which exceed the ceiling level prescribed in
" paragraph (b) of this section. :

(é) Change rooms:

(i) At any fixed place of employment
‘exposed to airborne concentrations of
asbestos fibers in excess of the exposure
limits prescribed in paragraph (b) of this
™ section, the employer shall provide
change rooms for employaes working reg-
ularly at the place. '

(i) Clothes lockers: The employer shall
provide two separate lockers or con-
tainers for each employée, so separated
or isolated as to prevent contamination
,work clothes.
' |

{iii) Laundering:

(a) Laundering of asbestos con-
taminated clothing shall be done so as
to prevent the release of airborne asbes-
tos fibers in excess of the exposure limits
prescribed in paragraph (b) of this sec-
tion.

(b). Any employer who gives asbestos-
contaminated clothing to another per-
son for laundering shall inform such
person of the requirement in (a) of this
subdivision to effectively prevent the

release of airborne asbestos fibers in-

- excess of the exposure limits prescribed
. in paragraph (b) of this section.

. (e) Contaminated clothing shall be
» transported in sealed impermeable
. bags, or other closed, impermeable con-
© tainers, and labeled in accordance with
~7 . paragraph (g) of this section,
(e) Method of measurement.
All determinations of airborne concentra-
Mons.of asbestos fibers shall be made by the
membrane filter method at 400-450 x (mag-

nification) (4 millimeter objective) with
phase contrast illumination. T

ERIC

IToxt Provided by ERI

of the employee’s street-clothes from his .

iy

() Monitoring.

(1) lniﬁﬂi‘ﬂgigﬁﬂiﬂgﬁﬁnii Within 6 months of
the publication of this section, every
employer shall cause every place of employ-

ment where ashestos fibers are released to .

be monitored in such a way as to determine
whether every employee’s exposure to
asbestos fibersis below thelimits prescribed
in paragraph (b) of this section. If the limits
are exceeded, the employer shall
immediately undertake a compliance pro-
gram in accordance with paragraph (c) of
this section. = | ,
(2) Personal monitoring.
(i) Samples shall be collected from within
the breathing zone of the employees, on
membrane filters of 0.8 micrometer poros-
ity mounted in an open-face filter holder.
Samples shall be taken for the determina-
‘tion of the 8-hour time-weighted average
airborne concentrations and of the ceiling
‘concentrations of asbestos fibers. -
(i) Sampling frequericy and patterns. After the
initial determinations required by sub-
- paragraph (1) of this paragraph, samples

shall be of'such frequency and pattern _ . .

as to represent with reasonable accuracy
the levels of exposure of employees. In
no case shall the sampling be done at
intervals greater then 6 months for
employees whose exposure to asbestos
may reasonably be foreseen to exceed the
limits prescribed by paragraph (b) of this
section,

(3) Environmentali monitoring.

(i) Samples shall be collected from areas
of a work environment -which are rep-
resentative of the airborne concentra-
tions of asbestos fibers which may reach
the breathing zone of employees. Samples
shall be collected on a membrane filter
of 0.8 micrometer porosity mounted in®n
- open-face filter holder, Samples shall be
taken for the determination of the 8-hour
time-weighted average airborne concen-

trations and of the ceiling concentrations

of asbestos fibers.

(i) Sampling frequency and patterns, After the
‘initial determinations required by sub-
paragraph (1) of this paragraph, samples
shall be of sich. frequency and pattern
as to represent with'reasonable accuracy
the levels of exposure of the employees,
In, no case shull sampling be at intervals
greater than 6 months for employees
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whas& E)Epgsu res to asbestus may renson-
ably be foreseen to exceed the exposure
limits prescribed in paragraph (b) of this
sectmn

- (4) Empluyga observation of monitoring. Affected

employees, or their representatives, shall
“be given a reasonable opportunity to
observe any monitoring required by this
- paragraph and shall have access to t;he
recards thereof,

(g) Caufion sigﬁs and labels.

~ (1) Caution signs.

(i} Posting. Caution signs shall be provided
and displayed at each location where air-
borne concentrations of asbestos filsers
miy be in excess of the exposure limmits
preseribed inparagraph () of this sectjon.
Signs shall be posted at such. a distnce
from such a location so that an employee
may read the signs and take npedessary
protective steps before entering the area
marked by the signs. Signs shall be posted
at all approaches to areas confaining
excessive concentrations of airborne
ashestns fibers,
" (ii) Sign specifications. The warning signs
- reéquired: by subdivision (i) of this sub-
paragraph shall conform to the require:-
ments of 20" x 14" vertical format signs
“epecified in § 1910.145(d)(4), and to this
subdivision. The signs shall display the
following legend in the lower panel, with
letter, sizes and styles of a visibility at
least equal to that specified in this sub-
dxvne.mn :

Legend \_Notation
“Ashestes .. ... ___._._._____... 17 Bans
' Serif,
Gothic

or Block.

- %" Sams
Serif,
Gothic

Dust Hazard . .

_ or Rlock.
. . %" Gothie.
%" Gothie.

Awvoid Efesthlng Dust .
© Wear Assigned Pmtech\?e Eqmp-
ment.
Do Not Remain In ‘Area Unless
~ Your Work Requires It.
Breathing Asbestos Dust May Be
- Hazardous To Your Health., -

14 point
chthici

A%p;jcmg betwean lines ghal] be at least

" equal to the height. of the upper of any
two lines,

Qo

Aruitoxt provided by Eic:

% Gothic.

/

" (2) Caution labels.

41 F.R. 11504, March 19, 1976.] -

(i) Labeling. Caution labels shall be affixed
to-all raw materials, mixtures, scrap,
waste, debris, and other products contain-
ing d%}}EbtUS fibers, orto their containers,
except that no label is required where
asbestos fibers have been modified by a
bonding agent, coating, binder, or other
material so that during any reasonably
foreseeable use, handling, storage, dis-
posal, processing, or transportation, no
airborne concentrations of asbestos
fibers in excess ofthe exposure limits pre- -
seribed in paragraph (’h) of this section
will be released. , (

(ii) Label spe:nfl:uhnns “Theé caution labels
required by subdivision () of this sub-

ragraph shall be printed in letters. of
sufficient size and contrast as to be read-
ily. visible -and legible. The label shall
state: "

Y

CAUTION
. _
Containg Ashestos Fibers
Avoid Creating Dust’
Breathing Asbestos Dust May Cause
Serious Bodily Harm /

(h) Housekeeping.

(1) Cleaning. All external surfaces in any
place of employment shall be maintained
free of -accumulations of asbestos. fibers if,
with their dispersion, there would be an
excessive concentration.

(2) Waste duppsﬂl Asbestos waste, scrap,
debris, bags, containers, equipment, and

_asbestos-contaminated clothing, cnnalgned

for disposal, which may produce in any
reasonably foreseeable use, handling, stor--

‘age, processing, disposal, or transportation

airborne.concentrations of asbestos fibers
in excess of the exposure limits prescribed
in paragraph (b) of this section shall be col-
lected and disposed of in sealed imperme-
able bags, or other closed, 1mpermeable con-

" tainers.

(ij Eemrdkééping

(1) Expésure records. Every employer shall
maintain records of any personal or environ-
mental monitoring required by this section,
Records shall be maintained for a period of at
least 20 years and shall be made available
upon request to the Assistant Secretary of

Labor for Occupational Safety and Health,

the Director of the National Institute for
Occupational Safety and Health, and to au-
thorized representatives of either.

= o

= g



(22) Emuaploy # access. Every employee and
forme:rermploy ee shall have reasonable
acredss: lo =y record required to be main-
teminedd by mbparagraph (1) of this para-
geiph whihindicates the employee’s own
exfosl e toashe stos fibers,

(3D Empmbyee= ntificction, Any employee found
lo.have=bee=nexpo sed at any time to airborne
comitermirat-ins o f asbestos fibers in excess
of “the Imittspresoribed in paragraph (b) of
thuli sesctiomn shall be notified in writing of
th_cexgmosu nas soon as practicable but not
la ter thambdays of the finding. The
ereploywee s hllal s0'be timely notified of the
cozrrect=lve zction being taken. :

() Madiced egamiﬁaﬁéns;j R

"® 1) Geneanl. Th‘é‘fé;%ﬁlcyer shall provide or
-~ mgake a-vailzbleat his cost, medical examina-

ticons relastive to exposure to asbestos
recjiiresd by~ this paragraph.

(2) Prepluerresent, TThe employershall provide
or makezavalble to each of his employees,
within 230 cmlkndar days following his first
em ploymenztinan occupation exposed toair-
bor-ne c:ncezntrations of asbestos fibers,. a
cormpre Benssivemedical examination, which
shaallineludez isa minimum, a chest roent-
gerugr sm (psterior-anterior 14 x 17
incEhes), s hiisory to elicit symptomatology
of —espirmitorzydise ase, and pulmonary func-
tior1tes .t toindlude forced vital capacity
(FV?() aeni fo nedexpiratory volume at 1 sec-
ondE (FEVionm,

(3) Ay sxaninatiens. On or before January
31, 973, anclat least annually thereafter,
evezyenmplosyershall provide, or make avail-
able, cormmpre=hensi ve medical examinations
toeach cofhisimployees engaged in occupa-
tion:sexpoosecdto ai rborne concentrations of
ashexstos fibens Such annual examination
gemograam Cposterior-anterior 14°x 17
inckas), .ahislory to elicit symptomatology
of repirzlor=ylisea se, and pulmonary fune-
tion testzs to -include forced vital capacity

( Fifé) and féfced éﬁjil;ai;)ry \;dlﬁﬁleraitrs 1 sec-
ond (FEV1.0). :

(4) Termination of employment. The employer
shall provide, or make available, within 30
calendar days before or after the termina-
tion of employment of any employee
engaged in an occupation exposed to air-
borne concentrations of asbestos fibers, a
comprehensive medical examination which
shall include, as a minimum, a chest roent.
genogram (posterior-anterior 14 x 17
inches), a history to elicit symptomatology
of respiratory disease, and-pulmonary func-
tion tests to-include forced vital capacity
(FVC) and forced expiratory volume at 1 sec-
ond (FEVi.0). - S

(5) Racent examinations. No medical examina-
tion is required of any employee, if adequate
records show that the employee has been
examined in accordance with this para-
graph within the past 1-year period.

(6) Medical records.

(i) Maintenance. Employers of employees
examined pursuant to this paragraph
shall causeto be maintained complete and
accurate records of all such medical
examinations. Records shall be retained
by employers for at least 20 years,

(ii) Access. The contents of the records of
the medical examinations required by
this paragraph shall be made available,
for inspection and copying, to the
Assistant Secretary of Labor for Occupa-
tional Safety and Health, the Director of
NIOSH, to authorized physicians and
medical consuitants of eithe r of them,
and, upon the request of an empioyee or
former employee, to his physician. Any
physician who conducts a medical exami-
nation required by this paragraph shall
furnish to the employer of the examined -
employee all the information specifically
required by thisperagraph,and any other
medical information related to occupa-
tional exposure to asbestos fibers.

U1
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'Appendix D: State Occupational Safety and

‘Health Program Offices and U.S. Department
of Labnr—()ccupatmnal Safety and Health

Adm;mstratmn (OSHA) F ield L@catlons

£ -

‘REGION 1

g

USDOL-OSHA
BOSTON REGIONAL OFFICE

U.S. Department of Labor—OSHA -

JFK Federal Building

Room 1804—Government Center
Boston, Massachusetts 02203
(617) 223-6712/3

State Program Offices

Connecticut

Peter A. Riley, Commissioner

Connecticut Department of Labor

200 Folly Brook Boulevird
Wethersfield, Cciqnectlcut ()ﬁ](li) .
,(203 ) 566-5123

/ Vermont R
Joel Cherington, Commissioner
Department of Labor and Industry
Montpelier, Vermont (05602

(802) 832-2286

USDOL-OSHA ‘Area Offices .

John V., Fiatarone, Area Director
U.S. Department of Labor—OSHA
4002 Totten Pond Road—2nd Floor
Wiltham, Massachusetts 02154

(617) 890-1239

Frandis R. Amirault, Area Director
USDOL—0OSHA-—FB/Rm. 334

55 Pleasant Street

Concord, New H;il‘ﬁp‘ihlrc U"H(ll
(603) 224-1995

Harold R. Smith; Area Director

USDOL—OSHA—MDC Bldg.—2nd
Floor

555 Main Strect

* Hartford. Connecticut ()ﬁl(l‘?
(203) 244-2294

Linda Anku, Area Director
USDOL—OSHA/Rm.204

Federal Building and U.S. Post Office
Providence, Rhode Island 02903
(401) 528-4466

Rudolph Bayerle Jr.. Area Director
U.S. Department of Labor—OSHA

" 1200 Main Street—Syite 513

Springfield. Massachusetts 01103 |
(413) 781-2420 Ext, 522 :

@y

EFGION 2

USDOL-OSHA
NEW YORK REGIONAL OFFICE

Alfred Barden, Regional Administrator

U.5. Department of Labor—OSHA

1515 Broadway (1 Astor Flaza)ﬂRDDm
3445

New York, New York 10036

(212) 399-5754

State Program Offices
Puerto Rico |

Carlos S. Quiros. Secretary of Labor
Commonwealth of Puerto Rico

414 Barbosa Avenue

San Juan, Puerto Rico 00917

(809) 765-3030

Virgin Islands.
Richard Upson, Commissioner of Labo
Government of Virgin Islands

Christiansted/Box -§91).
St Croix, Virgin Islands 00820

USDOL-OSHA Area Qﬁ'ces

' Nicl‘mla*-‘. DxArchmgel Arm DII'LCIDI’

uUs. Department of Labor-—OSHA

.99 Church Street—Room 1405

New York, New York 10007
(212) 2649840

Irving Kingsley, Area Diréctor

U.S. Department of Labor—OSHA
185 Montague Street—2nd Floor
Brooklyn, New.York 11201

©(212) 330-7667

William Dreeland. Area Director
U.S. Department of Labor—OSHA
200 Mamaroneck Avenue—Room 302
White Plains, New York 10601

(914) 946-2510



James’ Epps AFLJ D:ru.mr

U.S. Department of’ Labor—OSHA
990 Westbury Rd.

Westbury, New York 11590

(516) 334-3344

Howard Edelson. Area Director
U.S. Department of Labor—OSHA
136-21 Roosevelt Avenue—3rd Floor
Flushing, New York 11354
(212) 445-5005

£
Charles Meister, Area Director
U.S. Department of Labor—QSHA
- 970 Broad Street—Room 1435C
Newark. New Jersey 07102
(201) 645-5930

James Conlon,  Area Director

U.S. Department of Labor—OSHA
Building T3/Belle Mead GSA Depot’
Belle Mead, New Jersey (8502
(201) 359-2777

: Harry Allendgrf. Area Director

U.S. Department of Labor—OSHA -
2101 Ferry Avenue—Room 403 ’
Camden,; New Jersey 08104
(609).757-5181

- Richard Palmieri, Arca Director
* U.S. Department of Labor—OSHA
2E Blackwell Street
Dover, New Jersey (7801
(201) 361-4050

_Raobert Hallock, Area Director

U.S. Department of Labor—OSHA
377 Route 17, Room 206

Hasbrouck Heights, New Jersey (176()4
(201) 288- 1700 .

-Francisco Enmrnaunn Rosa, AFLH
Director

U.S. Department of Labor—QOSHA

Carlos Chardon—Room 555

Hato Rey. Puerto Rico 00918

_(809) 753-4457/4072

Chester Whiteside! Area Director
- U.S, Department of Labor—OSHA
- 100 So. Clinton St.—Room 1267

Syracuse, New York 13”()*?

(315) 235188

P. Charles Schwender, Area Dlr;cmr
U.S. Department of Labor—OSHA

Clinton Avente & North Pearl Street— -

: Room 327
- Albany, New York 12207
(518) 472-6085

David Bernard, Area Director

U.S. Department of Labor—QSHA
111 W. Huron Street—Room 1002
Buffalo, New York 14202

(716) B46-4881

Joseph Rufolo, Area Director

U.S. Department of Labor—OSHA
Federal Office Bldg.. Room 600
Rochesler, New York 14614

(716) 263-6755

REGION 3

USDOL-OSHA
PHILADELPHIA REGIONAL
OFFICE

David H. Rhone, Regional
Administrator

U.S. Department of Labor—QOSHA/
Suite 2100 _

3535 Market Street -

Philadelphia, Pennsylvania 19104

(215) 596-1201

State Program Offices

- Maryland

Harvey A. Epstein, Commissioner

. Department of Licensing and

Regulation .

203 E. Baltimore Street
‘Baltimore, Maryland 21202

(301) 383-2251

Vifgiﬁi;}

Robert F. Beard, Jr., Commissioner °
Department of Lahor and Induitry
P.0OY, Box 12064

Ric:.mond, Virginia 23241

(804) 786-2376

Dr. James B. Kenley, Commissioncr.
State Dept. of Health

ATIN: Dr. Robert Jackson, Deputy
‘Commissioner

James Madison Building/109 Governor

Street
Richmond, V:rgmm 23219
(804) 936-4265

An:a ()fFEEE:, l)ﬁtr.cl ()f‘i'us & held
Statjons

Walter E. Wilson. Arca Director
U.S. Department of Labor—QSHA,
600 Arch Street—Room 4236
Philadelphia. Pennsyivania ll)l()h
(215) 597-4955

Chilfli;‘fi A, Straw, Area Director
U.S. Department of Lubor—QSHA
400 Penn Center Blvd, ~Suite 600
Pittsburgh. Penpsvivania 15235
(412) 644-2905

Maurice Daly. Area Director

U.S. Department of Labor—QSHA
147 W. 18th Strect

Erie. Pennsylvania 16501

(814) 453-4351

James W. Stanley. Area Dircctor

-U.S. Department of Labor—QSHA

49 N. Progress Avenue/Progress Plaza
Harnshurg‘ Pennsylvania 17109
(717) 782-3902

Harry Cavuto, Safety Specmhst
U.S. Department of Labor—OSHA
802 New Holland Avenye
Lancaster, Pennsylvania 17604
(717) 3947722 -

U.s. Depértmenraf Labor

OSHA
Armenara Office C‘Enter/&um: 470

- State College, Pennsylvania 16801

(814) 234- 669%

Leo Carey, Area Director

U.S: Department of Labor—OSHA .
20 N. Pennsylvania Ave./Room 3107
Wilkes-Barre, Pennsylvaﬂm 18701

(717) 826-6538

: Lee O'Brian, Saf'&tv Sp;:t;lailst

U.S. Department of Labor—OSHA
940 Hamilton Mall = '
Allentown, Pennsylvania 18101
(215).434- 0181, Ext. 266 -

Byron R. Chadwick. Area Director
U.S. Department of Labor—OSHA

* 31 Hopkins Plaza. Rm. 1110

Baltimore, Maryland 21201

- (301) 962-2840

Alonzo L. Griffin, Safety Engineer -
U.S. Department of Labor—OSHA
844 King Street. Room 3007

* Wilmington. Delaware 198(11

(303) 573-6115



Stanley Elliot, Area Director

U.S. Department of Labor—OSHA
700 Virginia Street, Room 1726
Charleston, West Virginia 25301
(304) 343-6181, Ext. 420/4‘?9

- James Troy, Safety Spt:cmllst
U.S. Department of Labor—OSHA
Chapline & 12th Streets/Room 411
Wheeling, West Virginia 26003
(304) 2?1’ 8044

U.S. Department of Labor—OSHA
Federal Bldg. & U.5.P.O.—Rm 317
P.O. Box 1427

Elkins, West Virginia 26241

(304) 636-6224

Warren Wright. Area Director

U.S. Department of Labor—OSHA
. Federal Building (P.O. Box 1018a8)

Room 6226 . - ‘

Richmond, Virginia 23240

(804) 782-2864/5

Farris 5. Anderson, Safety Specialist
U.S. Department of Labor—OSHA
3661 Virginia Beach Blvd./Room 111
Norfolk, Virginia 23502

(804) 441-8381

U.S. Department of Labor—OSHA'

Falls Church Office Building, Room
107 - .

900 5. Washington Strset

Falls Church, Virginia 2 046

(703) 557-1330 :

Us. Dgpartmmt of Lahor

OSHA

210 Franklin Road, S.W. /Box 2828
Roanoke, Virginia 24011

(703) 982 614"»‘

Gilbert L. Esparza, Area Director
U.S. Departm&nt of Labor—OSHA
400 First Street, N.W./Room 602
Washington, D.C. 20215

{(202) 523-5224/5¢

‘REGION 4.

USDOL-OSHA
ATLANTA REGIONAL OFFICE

- Robert A.-Wendell, Regional
" Administrator
LL.S. Department of Labor—QOSHA
- 1375 Peachtree Street, N.E.—suite 387
Atlanta, Georgia 30309
(404) 881-3573

Q

State 'ilgr(;g;am Offices

Kentucky

James R. Yocum, Commissioner
Kentucky Department of Labor
Capitol Plaza Towers—12th Floor
Fraﬁkfﬂrt KY 40601

North Carolina

John C. Brooks, Commissioner
North Carolina Department of Labor
11 West Edenton Street'Box 27407
Raleigh, NC 27611

(919) 733-7166

Tennessee

James G. Neeley. Commissioner

ATTN: Robert Taylor/Tenni%se; Dept.
of Laber

505 Union Bldg. /Suite A/2nd Floor

Nashville, Tennessee

(615) 353-2582

South Camlii{é

Edgar L. McGowan, Commissioner
South Carolina Department of Labor
Box 11329/3600 Forest Drive
Columbia, South Carolina 29211
(803) 758-2851 '

“YSDOL- OSHA Area Ofﬁces snd Field
Stations '

Joseph L. C'*lmp Area Director
USDOL—OSHA/BIdg. 10/Suite 33

‘La Vista Perimeter Office Park

Tucker, Georgia 30084

(404) 939-8987

G.L. Wyatts Area Director ..

U.S. Department of Labor—OSHA ..
2047 Canyon Road/Todd Mall
Birmingham, Alabvama 35216

(205) 822-7100

! Ldury K Weaver -

U.S. Department of Labor—OSHA
426 Spring Strect .
Florence; Alabama 35630

(205) 383-0010 '

Roy M. leanc‘t

U.S. Department of L;thFHDSHA :
1129 Noble Street—Rm MI104/Box 1788
Anniston, Alabama 36201
(205) 237-4212

Cﬁ A
QY

sobert 5, Krueger
U.S. Department of Labor—OSHA
Suite 103 W, Clinton Building
Huntsville, Alabama 35807

(205) 8Y5-3268

Raymond G. Finney. Area Director
U.S. Department of Labor—OSHA
2711 Middleburg Drive:Suite 102
Columbia. South Carolina 29204
(803) 765-5904

Willie H. Joiner

U.S. Department of Labor—OSHA

334 Meeting Str;gt Room 312, 6th
Floar

" Charleston. South Carolina 29403

(803) 577-2423

Jose Sanchez, Area Dircetor

U.S. Department of Labor—OSHA/
Room 204 :

3200 E, Qakland Park Bnul;\drd

Eort Lauderdale. Florida 33308

(305) 566-6547

A. deJean King. Area Director
U.S: Department of Labor—OSHA
Frontage Road East—=5760 [-55 N.
Jackson, Mississippi 39211

(601) 969-4606

leham Holden

U:S. Department of Labor—QSHA-
500 West Main Street B
Tupelo, Mississippi 38801

(601) 844-5191

lBr’uce Hardin
- UJ.8. Department of Labor—OSHA

2301 14th Street/Room 811
Gulfport. Mississippi. 39501
(601) 8647150

William Gordon, Area Director -
U.S. Department of Labor—OSHA
2809 Art Museum Drive/Suite 4 :
Jacksonville. Florida 322()7

. (904) 791-2895

Ruhczrt'!{; S¢arborough
USDOL—OSHA—Box 12212
100 North Palafax Strect—Rm B-16
Pensacola, Florida 32581 .
(904) 438-2543

Howard Gillingham

U.5, Dt_parnm,m of Labor—
1300 Exccutive Center Drive
Tallahassee, Florida 32301
(004) 877-3215°

-0OSHA




F. Pdll’le Hnmdym Arca [Ml‘u.tnr
U.S. Department of Labor—OSHA
600 Federal Place/Suite 554-E
Louisville, Kentucky 40202

(502) 582-6111/2

Edward G, gdv;lg; Area Director
U.S. Department of luhnr**()';Hf\
152 New Street

Macon, Georgia 31201

(912) 746-5143

~ Charles J. Anderson, Area Dircetor
USDOL—OSHA/Room a0l
118 North Royal Street
Mobile, Alabama 36602
(205) 6902131

Donald Wren
USDOL—OSHA/FB ¢ nurthnuu
100 W, Troy Street/Room 314
Dothan, Alabama 36303

(205) 794-7154

John Hall . .

USDOL—OSHA—Aronov Bldg.

474 South Court Street, Room 329

Montgomery, Alabama 36103
 (205) 832-7159 »

. Eugene Light, Area Director

U.S. Department of Labor—OSHA
1600 Hayes Street

Suite 302 )
Nashville, Tennessee 37203

(615) 251-5313

Quinton Haskins, Atca Director
‘U.S. Department of Lahor—OSHA
310 New Bern Avenue/Room 406
Raleigh, North Cdmhnd 27601
(9191 755-4770)

Richard Dayoub, Area Director
U.S. Department of Labor—QSHA
6605 Abercorn Street/Suite 210A
Savannah, Georgia 31403

(912) 354-073% -

Harold Monegue, Arca Director

U.S. Department of Labor—~OSHA™

00 Twiggs Street. Rm. 624
Tampa, Florida 33602 ,
(813) 2.8-2821 Lo

Thomas Bowles
USDOL/OSHA/Federal Bidg.

80 N. Hughey Street/Room 419
Qfldﬂdﬂ Florida 32801

REGION §

USDOL-0O5HA

CHICAGO REGIONAL OFFICE

Ronald McCunn, Acting Regional
Administrator

U.S. Department of Labor—OSHA

2nd Floor—Room' 3263

230 South Dearborn Street

Chicago, llinois 60604

(312) 353-2220

State Program Offices
Indiana

William Lanam. Commissioner
Indizna Division of Labor
1013 State Office Building
Indignapolis, Indiana 46204
(317) 633-4473

Mich’igzm
C. Patrick Babeock - Director -

Ml;hqjdn Department of Labor
309 N. Washington, Box 30015
Lansing, Michigan 48909

(517) 3739600

Maurice §. Reizen, M.D.. Director
Michigan Department of Public Health

“3500-North Logan Street

Lansing, Michigan 48914
(517) 373-1320

Minnesota

. E.L. Malone, Commissioner

Dept. of Labor & Industry
Space Center Bldg, . 5th floor
444 Lafayette Road ,
St. Paul, Minnesota 55101

(612) 206-2342

" USDOL.- DHHA Area ()erE'i and Distrigt .

()ff“u!s

Wnllmm E. Funcheon. Jr.,
Dircetor
U.S, Department of Labor—QSHA -

Aru

1400 Torrence Avenue, 2nd Floor

Calumet City, Hlinois 60409 °
(312) 891- 3800

MnrlLv Brlckm an. Area Dnm,tm
LS. Dep artment of Labor—OSHA

6000 W. Tauhy Avenue
Niles, Hlinois 60648

(312) 631-8200/8535F

610

KLn Bmxmdn Arei DlrLLIUr

U.S. Department of Labor—OSHA
344 Smoke Tree Business Park
Naorth Aurora, Hlinois 60542

(3] ”) HOO-K700

uU.s. DLp irtneent of Lubor—0OSHA

" Federal Office BLnI(hm,—~Rnnm 028

350 Maino Street
Cincinnati. Ohjo 43202

© {513) 6R4-2351

Kelly Meyer, Area Director
USDOL/OSHA/Fed. Office Bldg.
1240) East Ninth Street’Room 847
Cleveland. Ohio 44194

(216) 322-3818

Tom Levenhagen. Area Director
USDOL/OSHA/Fed. Office Bldg.
200 North High Strect’Room 634
Columbus, Ohio 43215

(614) 409-53542

J. Fred Keppler, Area Director -
USDOL—OSHA/USPO & Courthouse
46 East Ohio Strect/Room 423
Indianapolis, Indiana 46204

- (317) 269-7290

Robert Hanna. Area Director
USDOL—0OSHA—Clark: Bldg.

633 West Wisconsin Avenue/Room 300
Milwaukee, Wisconsin 53203

(414) 224-3315/6

Robert Levand. District Supervisor.
U.S. Department of Labor—OSHA
2934 Fish Hatch >ry Road/Suite 220
Madison. Wisconsin 53713 - '

©(608) 252-5388

Vernon Fern, Area Director .

U.S. Department of Labor—OSHA
H South Fourth Street—Room 437
Minneapolis, Minnesota 3*14(11
(612) 725:2571

Frank Memmott. Area Director -
U.S. Department of Labor—OSHA -
228 N.E. Jefferson—23rd Floor
Pgun.;\ Hinois 61603 s
(309) 671-7033

Lawrence Olsen. District Supervisor
U.S. Department of [;lhurq()%HA
305 S. IHinois Street

Belleville, Tlinois 62220

(618) 277-5300



Glgnn Butler Arc,d Director i
USDOL—OSHA/Federal Office Bldg.
234 North Summit Street/Room 734
Toledo, Ohio 43604

(419) 259-7542

Mary Fulmer, Area Director

U.S. Department of Labor—OSHA
231 West Lafayette, Room 628
Detroit, Michigan 48226

(313) 226-6720

John Lewis, Area Director

U.S. Department of LdbanDSHA
2618 North Ballard Road
Appleton, Wisconsin 54911

(414) 734-4521

U.S. Department of Labor—OSHA
Federal Bldg.—U.5. Courthouse
500 Barstow Street, Rm. B-9

Eau Claire, Wisconsin 54701

(713) 832-9019

“REGION 6

USDOL-OSHA
DALLAS REGIONAL OFFICE

Gilbert J. Saulter; Regional
Administrator
"U.S. Department of Labor—OSHA
$55 Griffin Square Bldg.—Room 602
Dallas, Texas 75202
(214) 767-4731

State Program Offices
New Mexico

. Thomas E. Baca ,
" Environmental Improvement Division
Hcalth and Environment Department/
: Box 968
. Santa Fe. NM 87503

(505) 827-5273

USDOL-OSHA Area Offices, District -
" Offices and Field Slatiﬁns‘

Lloyd A. Warren, Area Director
U.S. Department of Labor—OSHA
1425 W. Pioneer Drive

Itving, Texas 75061

(214) 749 7555

- Charles M. Freeman, Area Director

.. Fort Worth Federal Center/Box 6892
4900 Hemphill Building 24—~Room 145
Fort Woarth, Texas 76115

(817) 334-5274

ERIC . - -

wll Toxt Provided by ERIC

Ruhc;rt B. %nmmuns An,, i DIFQCIDF

UsDOL—0OSHA/FORB-USPO &
Courthouse

211 W. Fergusor Street/Room 208

. Tyler, Texas 75701

(214) 595-1404

James T. Knorpp, Area Director

USDOL—OSHA/Western Bank Bldg.

505 Marquette Avenue, N.W./Room
1125

Albuquerque, New Mexico 87102

(505) 766-3411

Herbert M, Kurtz, Area Director
USDOL—0OSHA/Am. Bank Tower -
221 W. 6th Stieet/Suite 313 ’
Austin, Texas 78701

(512) 397-5783

- U.s. Departm:nt of Labor—OSHA

1015 Jackson Keller Road—Room 215
San Antonio, Texas 78213 )

(512) 229-5410

James E. Powell, Area Director
U.S. Department of Labor—OSHA
2156 Wooddale Boulevard/Suite 200
Baton Rouge, Louisiana 70806
(504) 923-0718 Ext. 474

U.S. Department of Labor—0OSHA

New Federal Office BmldmgaRm
BA09 B

500 Fannin Street

Shreveport, Louisiana 71101

© (318) 226-5360

Thomas Curry, Area Director

U.S. Department of Labor—OSHA
S. 77 Sunshine Strip. Suite 9
Harlingen, Texas 78550

(512) 425-6811/12

Harry J. Ahlf, District Supervisor
U.S. Department of Labor—OSHA
811 N, Carancahua Street

Corpus Christi, Texas 78474

(512) 888-3257

Gerald Baty, Area Director
U.S. Department of Labor—OSHA

. 2320 La Branch Street. Room 2118

Houston, Texas 77004
(713) 226-5431]

Mike Shopenn, District Supervisor -

'USDOL/OSHA/Prof. Bldg.

2900 North Street/8uite 300
Beaumont, Texas 77702
(713) 838-0271 Ext. 25819

R. DWI& Ldym An,a Dircctor
U.S. Department of Labor—0OSHA
1100 #505 NASA Road |

Houston, Texas 77058

(713) 226-4357

Robert A. Griffin, Area Director
USDOL—OSHA/West Mark Bldg. -

4120 West Markham/Suite 212

Little Rock., Arkansas 72205
(SQI) 378-6291

John K. Parsons, Area Director

UJ.S. Department of Labor—OSHA—
- FOBR

1205 Texas Avenue/Rm. 4'?1
Lubbock, Texas 79401

(8B06) 762-7681

Carlos Gonzales. Senior Compliance
Officer

U.S. Department of LdbDr—C)SHA

1515 Airway Blvd—Room 3

El Paso, Texas 79925

(915) 543-7828

Marvin Schierman, Area Director
U.S. Department of Labor—OSHA
546 Carondelet Street—Room 202
New Orleans, Louisiana 70130
(504) 589-2451/2

Dan Cook, Acting Area Director
U.S. Department of Labor—OSHA
717 South Houston, Suite 304

,Tulsa, Oklahoma 74127

(918) 581-7676

William W. White, Jr.. Aréa Director
U.S. Department of Labor—OSHA
50 Penn Place—Suite 408

Oklahoma City, Oklahoma 731 IS
©(405) 231-5351

REGION 7

~USDOL-OSHA

R'ANSAY CITY REGIONAL ()FIICE

Vernon A. Strahm, R;.;:mml

. Administrator

U.S. Department of thnrsD‘%HA
911 Walnut Street—Room 3000
Kansas Clty Missouri 64106

(816) 374-5861 .



' glate ?fﬂgraﬁl ()fﬁces
fowa

Allen J. Meier. Commissioner
- Bureau of Labor/State House
East 7th and Court Avenue-
Des Moines, lowa 50319
{513) 281-360)6

USIOL-OSHA Area Offices

* Robert Borchardt, Area Dlrector
U.3. Départment of Labor—OSHA
1136 Grand Avenue—6th Floor
Kansas City, Missouri 64106
(8165 374-2756

Frederick Dempsey, Ares Director
U.S. Department of Labor—OSHA
210 Walnut Street—Room 8§15

Des Moines, Towa 50309

(515) 284-4794

Carmine A. Barone, Acung Area
Director

U.S. Department of Labor—QSHA

113.West 6th Street—Second Floor

North Platte, Nebraska 69101

(308) 534-9450

: Lapsley C. Ewing, Area Dnrecmr

. USDDL&DSHAJC)verIandele
Bldg. )

6910 Pacific SIFEEURDLT’I 100

Omaha. Nebraska 68106

(402) 22159341

Bernard D. Qlson, Area D:rgcmr
U.S. Department.of Labor—OSHA
210 North 12th E()ulgvurdanam 520)
- 8t. Louis, Missouri 63101

(314)425- 546]

Jeff Spahn, Area Director .
U.S. Department of Labor—QOSHA
216 North Waco—Suite B

Wichita, Kansas 67202

(316) 267-6311, Ext. 644

REGION §
USDOL-OSHA
DENVER REGIONAL OFFICE

Curtis Foster. Regional Administrator
USDOL/OSHA/FB
Room 1554/1961 Stout Street

- Denver, Colorado 80294

{303) H37-3883

State Program Offices

Wyoming

- Donald Owsley, Administrator

Occupational Health and Safety
Department .

200 East Eighth Avenue/Box 2186

Cheyenne, Wyoming 82002

(307) 777 7746

Utah

Caurlyle F, Gronning, Chairman
Utah Industrial Commission
350 East 5th-Soith

Salt' Lake City. Utah 84111
(8015 333-4000)

USDOL-OSHA Area Offices

" Harry Hutton, Area Director

USDDL—GSHA/Pgtroleum Bldg. .

2812 Ist Avenue North/Suite 5§25

Billings, Montana 59101
(4()6) 245-6711 Ext. 6640/9

- Donald Kurbink, Actmg Area Director

U.S. Department of Labor--OSHA
Russel Bldg./Highway 83 N. Rte |
Bismarck, North Dakota 58501
(701) 255-4011 Ext. 521-

Wllham E Corrigan, Area Director

- U.S. Department of Labor—QOSHA

10597 W. 6th Avenue/Office Bldg. “Y"
Lakewood, Colorado 80215 -

- (303) 2344471 .

Ernest Yanni; ALtmg Areca Director
USDQLBQSHA/USPDB/Rm 451

350 South Main Street

Salt Lake City, Utah 84101
(801) 524-5080

Charles Hines, Area Director

U.S. Department of Labor—OSHA
300 North Dakota Avenue/Room 408
Sioux Falls, South Dakota 57102
(605) 336-2980 Ext. 425
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"REGION 9

USDOL-OSHA
SAN FRANCISCO REGIONAL
OFFICE

Gabriel Gillotti, Regional
Administrator

USDOL/OSHA/9470 Federal Building

45() Golden Gate Aw:nu:;rP 0. Box
a7

San Francisco, California ‘)41(1"

(415) 556-0586 ~

State Program Offices
Arizona

Dopald G. Wiseman. Director

Occupational Safety and Hc,alth-
Division

Industrial Cﬂmmxsmnn of Arizona/Box
19070

Phoenix, Arizona 85005

(602) 271-5795

California

Donald Vial, Director
Department of. Industrial’ Rcldtmnc
455 Golden Gate Ave.

San Francisco, CA 941()'1'

(916) 445.1935

Hawaii

Joshua C Agéalud

Director of Labor and Industrial
‘Relations :

83»35 Mililani Street

Honolulu, Hawaii 96813

(808) 548-3150

Nevada -
Ralph Lan&léy DH‘EL(DI‘

Dept, of Qccupational Safery and
Health \

. Nevada Industrial Cnmmnqsmnﬁh E.

Musser Street
Carson City, Nevada §9714 ‘
(702) 885-5240 <



USD()L O%HA Area Ufﬁﬂ:‘a and held
Elatiuns

Carrol Burtner, Area Director
U.S. Department of L;\hnr—r(JE.H,-\
211 Main Street

San Francisco. Californi ‘)41()"!
(41")) 556-7260

M;rIL Annis, Safety Specialist

U.§. Department -of Labor—OSHA
2110 Merced Street—Room 2002
Fresno, California 93721

(209) 487-5454

John Williams, Safety Specialist
U.S. Department of Labor—OSHA
2800 Cottage ‘Way—Room 1409

Sacramento, California 95825
(916) 4844-4363

Ivan Schulenburg. Area Director
U.S. Department of Labor—OSHA
1HOD-East William Street, Suite 222
Carson City, Nevada 897()1

-(702) R83-1226

RDbU’t B. Boucher, Safety Specialist

- USDOL—OSHA/Box 16048

300 Las Vegas Blvd. South-——Room I-
620

Las Vegas, F\'emdd 89101
(702) 385-6570

Paul Haygood. Area Director

- USDOL—OSHA/Box 50072
300 Ala Moana Blvd.—Suite 5122
Honolulu, Hawaii 96803

(ROR) 5463157

Bernard Tibbetts, Area Director
"U.S. Department of Labor—OSHA .
400 Oceangate. Suite 530

-Long Beach, California 90302 .

(213) 432-3434

" . Gilbert Garcia, Area Dir;urnr
USDDLJCJSHA/Amerm Towers

2721 North Central Avenue/Suite 300

Phoenix, Arizona 85004°
(602) 261-4858

. Donald Fischer, Safety Specialist

- U.S. Department of Labor—OSHA
301 W. Congress Street/Room 3-1

" Tucson, Arizona 85701

(602) 792-6286

REGION 10

USDOL-0SHA
515,4 TTLE REGIONAL OFFICE

XJdmch)W Lake. Regional

Administrator
USDOL/OSHA/FOB
909 First Avenue/Room 648
Seattle, Washington 98174
(206) 442-5930 .

State Program Offices
Alaska

E. Drbeck: Commissioner
Alaska Department of Labor
Post Officé Box 1149
Junzau, Alaska 99801

(907) 465-2700

Oregon

Roy G. Green, Director
Workers Compensation Department

Labor and Industries Building
Salem, Oregon 97310
(503) 378-3302 °

Washington

Byron Swigart, Acting Dircctor

Department of Labor and Industries

General Administration Bldg., Room
144

Olympia, Washington 98504

(206) 753-6307 '

I

USDOL-OSHA Area Offices and Field

Stations

Ronald T. Tsungham ACtlﬂé Ar:a

Director
U.S. Department of Labor—QSHA
P.O. Box 2915
Anchorage, Alaska 99510

(907) 265-5341

Richard Beeston, Area Director

U.S. Department of Labor—QOSHA

121-107th Street, N.E.
Bellevue, Washington 98004
(206) 442-7520

nghdrd Lu,ksun An, a Director

U.S. Department of Labor—OSHA/Bo
9207

1315 West Idaho Street

Boise, [daho 83707

(208) 384-1867

U.S. Department of Labor—OSHA
205 North 4th Street

P.O. Box 1549

Coeur D’Alene, Idaho 83814

C.l, rence Hanson, Safety Specialis
U.S. Department of Labor—OSHA
1618 Idaho Street/Box 1223
Lewiston, fdaho 83501

(208) 743-2559

U.S. Dzpartment of Labor—OSHA
Yellowstone Plaza Bldg.. Suite B
475 Yellowstone Avenue

Pocatello, Idaho 83201

(208) 233-6374

Eugene Harrower. Area Director
USDOL—0OSHA/Rm, 640

1220 Southwest Third Street
Portland, Oregon 97204

(503) 221-2251



Appendlx E: U.S. Department of Health
Education, and Weifare-National Instatute for
Occupational Safety and Health (NIOSH)

Regmnal Ofﬁces

REG!GNAL OFFICES

Region 1

Wes Straub

Regional Consultant, NIOSH

DHEW., Region |

Gov't Center (JFK Fed. Bldg.)

Boston, Massachusetts 02203
(617) 223-6668

Region 2

Mary L. Brown. R.N.
Regional Consultant. NIOSH
"DHEW, Region ll*ng Bldg.
26 Federal Plaza

New York. New York 100()7
(212) 2642485

Region

William E. Shoemaker

Regional Consultant, NIOSH -
DHEW, Region Il1

P.O. Box 13716

Philadelphia, F‘mnsyhmm 19101
(21%) §96-67 16

Region 4

Paul Roper

Regional Consultant, NIOSH
DHEW, Region IV, Div. of
Preventive Health Services,
101 Marietta Tower/Suite 502
Atlanta, Georgia 30303

(404) 221-2396

Region 5

- Richard Kramkowski

Regional Consultant, NIOSH
DHEW, Region V

300) South Wacker Drive, 33rd FI.
Chicago, Hlinois 60606

(312) 886-3881

Region 6

- George L. Pettigrew

Regional Consultant, NIOSH
DHEW, Region VI

1200 Main Tower Bldg.. Rm. 1700-A
Dallas, Texas 75202

(214) 767-3916

Region 7
Ralph Bicknell

Regional Consultant, NIOSH
DHEW, Region VII

601 East 12th Strect

Kansas City. Missouri 64106
(816) 374-5332

Region 8

Stanley J. Reno

Regional Consultant. NIOSH

DHEW/FHS/PREVENTION—RLL.mﬁ
VIII

11037 Federal Building

Denver, Colorado 80294

(303) 837-3979

Reagion 9

Mel Okawa
Regional Consultant. NIOSH

. DHEW., Region IX

50 United Nations Plaza
San Francisco. California 94102
(415) 556-3781

Region 10

Walter E. Ruch, Ph.D.

Regional Consultant, NIOSH
DHEW, Region X

1321 Second Ave, (Arcade Bldyg,)
Seattle, Washington 98101-:

(206) 442-0530

wn
-



Appendlx F: U.S. Department of Health,

Education, and Welfare Regional

~ Health Administrators

Region 2 _ '
Nicholas H. Galluzzi, M. D.
Regional Health Admin.

Region |
_Edward I. Montminy
Regional Health Admin.
(Acting)
DHEW., Region | 26 Federal Plaza
- Gov't Center (JFK Fed. Bldg.) New York. New York 10007
Boston, Massachuserts 02203 (212) 264-2560) .
(617) 223-6827

DHEW, Region [I—Fed. Bldg.

7 Regmn 3

H. McDonald leplL M.D.
Regional Health Admin.
DHEW, Region 111

P.O. Box 13716
Philadelphia. PA 1910]
(215) 569-6637

Region 4

George A. Reich, M.D.
Regional Health Admin,
DHEW, Region IV
Suite 107

101 Marietta Tower
Atlanta, GA 30303
(404) 221-2316

Region 5

E. Frank Ellis. M.D.
Regional Health Admin.

" DHEW, Region V

300 South Wacker Drive
Chicago, IL 60606
(312) 353-1385

Region 6

.. Floyd A, Nﬂrman M.D.

Regional Health Admin.
DHEW, Region VI
1200 Main Tower Building
Dallas, Téxas 75202

(214) 655-3879 -

Region 7

Heolman R, Wherritt, M.D.
Regional Health Admin.
DHEW. Region VII

601 East 12th Street
Kansas City. MO 64106
(816) 374-3201

Region 8

Hilary H. Connor. M.D.
Regional Health Admin.
DHEW. Region VIII
11037 Federal Building
Denver, Colorado 80294
(303) 837-446]

.Region 9

Sheridan L. Welnstem M.D
Regiongl Health Admin,
DHEW. Region IX

50 UnitedNations Plaza

San Francisco, CA 94102

© (415) 556-5810

Region 10

David W, Johnson, M.D.
Regional Health Admin.
DHEW, Region ;'{

1321 ’?ﬂd Ave./Arcade Bldg.
Seattle, WA 98101 .

(206) 442-0430

Appendix G: TGHH Free Information Numbers

ENVIRQNME“\ITAL PR()TE:L TIDN AGENCY
The following numbers are to be used for general
information on the EPA school ashestos program and to
request additional reporting forms or U)plc% of the guidance
manuals:
800—-L21-90165
(554-1404 in Washington, D.C.)
- The following number is to be used for tLLhmul assistance
in sglmplm& and analysis of ashestos materials:”
B00—334--8571, extension 68Y2

wll Toxt Provided by ERIC

CONSUMER PRODUCT SAFETY COMMISSION
The following numbers are to be used for information about

ashestos in consumer pmducls:

S(){F—%ﬁ??{:h 326
800-—492-8363 (Marvland)

800—638-8333 (Alaska. Hawaii.

Puerto Rico, Virgin Islands)

65



Appendix H: ‘‘Mineral Characterization of
Asbestos-(‘outam ing Spray Finishes®’

by Arthur N. Rohl ‘, Arthﬁr M. Langer,’

and Ann G. Wylie?

Cornposition of Insulation
Materials :

Asbestos minerals are a common constituent of
sprayed-on materials including 1) fire proofing, thermal
“and acoustical insulation and 2) decorative and
textured-spray finishes. In the first category, the
. asbestos mineral most commonly used is chrysotile and
less frequently amosite and crocidolite. The three
asbestos minerals may be found singly, or mixed in
varying proportions. The formulations used by spray-
insulation contractors in the United States have varied.
considerably d;pcndmg on cost, ava:lubnhty purpose
and other factors.

Many insulation materials consist of a mixture of

“asbestos and rock wool fibers, the latter usually being
the major constituent. In other formulations non-
fibrous binders such as plaster of Paris. vermiculite,
perlite and clay are used. Wood pulp ind paper fibers
are also. commonly - found.

Decorative and Textured- -Spray
Finishes or Paints

Decorative and textured-spray finishes or paints are
frequently sprayed or walis and ceilings of multiple

dwellings, hotels, motels and public buildings. They are -

commonly white, brown, gray. or blucish, generally
stuccoed in appearance with a “textured” surf.;,,f It
' may appear to be fine-grained and comypacted, i
contrast to untamped thermal and flrgpmofmg
insulation. Textured-spray finish may be comprised of .
-mixtures of crystalline filler materials, which may
include -the fﬂllowmg

L. Environmental Sciences Faborgtors

. Department of Community Medicine
. Maunt Sinai School of Medicine

" New York, New York 10029

Tl

. Department of C-;ulnu
University of Maryland
College Park. Marvland 20740

© This rﬁunuscfupt wis prepared under NIEHS Grant No. GS7116 1o the
-Environmental Scienees Laburatory. Mount Sinai School of Medicine.
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ERIC

Aruitoxt provided by Eic:

Carbnndte lTlll]LT;jlh usudlly calcite and/or du]nmn;

Talc, often containing various concentrations of
tremolite, anthophvllite and serpentine minerals. This
latter mineral group may include chrvsorile asbestos:

Fine-grained chrysotile asbestos (“floats™ or “fines™).
may. also be added to their formulations, Gray or
brownish colored finishes may contzin amosite and
blueish finishes may contain crocidolite. Both
amphlbﬂlﬁ asbestos varieties may be found together
- The total asbestos mineral content may be as hléh
S, percent by weight. in these materials:

Mineral-, rock-, slag-wool or fibrous glass:

Various clay minercls and micas, such as kaolin,
vermiculite, chiorite, etc.;

thﬂer of Paris, gypsum, quartz, organic binders and
thickeners are ddd@d to the above inorganic materials
to form a substance which can be trowelled or sprayed
an.

The mineralegical characterization of these asbestos-
containing spr’ay finishes involves analysis of
assemblages which are mixtures of various materials
which never occur tagether naturally. Arnalysis of these
mmpl;x mixtures is, therefore, hindered in that the

“process of elimination” used to define “difficult
minerals” in natural assemblages. is lost to the analvst.

Methods and Pmblems of
“Analysis

The inorganic constitutents of asbestos-containing
insulation generallv are of such large: particle size, are
present in sufficient quantities. possess such unique
optical properties, that the use of the petrographic light
microscope as an analytical tool is acceptable and
justified. Yet, one should say at'the outset that the
ldeﬁtlflcatlcn of the fibrous minerals in these materials
may be difficult because of a number of confounding
factors. Small particle sizes. changes in retardation
effects (interference colors) in small-sized particles.

. difficulties in obtaining clear Becke lines (especially for

thin fibers). and complexity and range in chemical
compositions, .often lﬂltlg;lle agdmst the use of the



E

led. ..gmg mmmsmpu Excn in IhL\l; cises. pdrudu
such as carbonates, fibrods glass. perlite, vermiculite.
ete., may be quite readily identified on the basis of
optical characteristics. Identification of the asbestos
minerals may be difficult largely due to the effeet of
fiber size. or, more specifically fiber diameter. Fibers
with diameters of <0.5pm will almost certainly limit the
usefulness of this technique as a definite identification
method. Yet. some optical properties which can be
determined on larger fibers. mayv be used to distinguish
between these materials. These are as follows:

I. To properly characterize spray materials b} polarized
light microscopy. the following instrumentation and
accessories are required:
I. A polarizing microscope with a rotating stage and
360° marked scale: : ‘ :

2. The microscope should be equipped tor visualization
Df objects at magnification in the following range: 35X,
100X, 250X, 440X.

3. Standard equipment should include a substage
polarizer. and analyzer, and the following accessories:
‘mica plate, gypsum plate, quartz wedge. {One of -us
[AGW] suggests.that the quartz wedge is not really
necessary in the slbdy of amphiboles or serpentine
rnmt.rdl\. Thur lanlnle bzrc:frmg;n;e is not high

fDl’dE!’ of mterfzrcnc:ﬁ cﬂlor pFLSLnL Aé,dm. thc,mosl

important controlling factor in retardation is size of the
particle.);

4, A set of i xmm;rsmn oils. with mdlu_s of refraction in
increments of 0,002, from 1.400 to ’I"SH&

3. A rc¢fractometer. saitabie for accurate measurement
of indices of refraction, in the range as stipulated
above. It is’suggested. that a spindle stage may be
extremely useful in studying fibers which are large

“enough to isclate approximately 0.5wm in diameter.

The technique bas recently been described in detail by
Bloss (American Mlm_mlnglst 1978. Vol. 63, page
433)" '

1. Materlals for Which Optical Characteristics Should

~ be/Known:
: Optical characteristics should be known for the
- different asbestos varieties (chrysotile, amosite,

crocidolite), for acicular cleavage fragments of
anthophyllite and tremolite. 2nd for the range of man-
made insulating fibers (fibrous glass, rock-wool.
mmerdl wool, slag-wool). We are stressing the
importance of determining the inorganic mineral phases

" for which biological potential has been established. In

addition. the complete analysis of these asbestos-

£

) ‘ . : .

RIC

Aruitoxt provided by Eic:

containing materials would reguire knowledge
concerning the optical characteristics of the more
common mineral components, clay. tale. mica. kaolin,
vermiculite, chlorite, gypsum, hilsslmnc (plaster of
Paris), quartz, etc.

I1i1. The Optical Characteristics to be Determined, and
Measured with Accuracy, Should Include the Folfowing:

1. FIBROUS GLASS AND ROCK-WOOL

Form:

Normally forms straight rods. with parallel sides. Ends
of fibers may be fractured or tapered. especially if
fibers are derived from one of the “wool™ vurieties.
Wools of all varieties may form bulbous ends, blebs.
and “shot”. A range of shapes may exist for glassy
components of the wool varieties (see discussion and
figures in McCrone’s Particle Atlas). Dimensions of
length and diameter may range considerably: diameters
normally 8~13um, “shot™ up to 100pm. Several
varieties of fibrous glass may have diameters down to
< lpum. Diameters and length may be highly variable,
even for a fiber population from the same sample.

Color:

These amorphous fibers may be transparent. so that
fibers which lic beneath thent are clearly visible.
Occasionally they may be “tinted”. commonly brownish
(common in rock, slag. und mineral wools). Colors may
be visible. including yellow, pink. and reddish.
reflecting binders and/or resins (commonly observed on
fibrous glasses).

Birefringence:

These synthetic insulating fibers possess no biref fringent
characteristics between crossed nicols. Fibers remain
dark in all orientations between crossed polarizer and
dnalyzcr mr;hc,;ltmé thc:lr dmorphnus Lhﬂmglcr (nphul

(1b%F'F\=’Ld on lhc Edg;s ut the Eld‘%‘a fibers. ;nlutm;, m
“strain birefringence . which may occur when the fiber

has been bombarded by particulate debris in the air

stream (as in glags fibers in filters),

"Extinction:

No extinction characteristics are obscrvable because of -
the |5Glmplé character uf the materials, :

Indices of Refraction: ’ ‘
There is only one index of refraction. which is the same
for all directions in relation to fiber morphology.
Refractive index may range from 1.533 to 1.62. as
related to the chemistry of the fiber. Most glass fibers

have an index of refraction <1.53, with most slag.
mineral, and rock wool =1.53.
P;g’

vy



General Remarks: ] :
The fiber form,-transparency and lack of birefringence.
arc the most.characteristic features which distinguish
these man-made inorganic fiberssfrom the ashestos
mincral fibers:"No internal structure is visible, as

~contrasted with the asbestos fibers which clearly show
- the presence of internal fibrils or fiber sub-units:

2. CHRYSOTILE

Form;

Fibers oecur as bundles of fibril units. The length: width
ratio usually exceeds 10:1, although short bundles may
be observed, Fibers may consist of “silky", undulating;
fibrils which splay at the ends like an “unraveled” rope.
Kink bands may be present along the fibers which are
casily visualized between crossed nicols. Care should be
exercised in labeling blocky serpentine fragments as
chrysotile. Antigorite fragments, one of the major

constitutents of serpentine, may appear to be composed

of fibers due to the peculiar extinction and growth
characteristics it displays (herring bone growth), -~
Normally. in spray finishes, only chrysotile fiber is used
inja refatively pure form. Therefore we caution against
-the use: of these characteristics for the- examination of
aterials which may come directly from natural

- jqurces, e.g., from rock quarry specimens,

i dhtysmi[g\.ﬁbcrs arenormally colorless, but may appear

" brownisk in specimens derived from sources in which
the fiber was heated (e.g., steam pipes), Although
chrysotile displays no pleochroism, slight ck inges in
relief on rotation, especially'in heated & -ies may
reflect itself as a “pseudopleochroic™ Ciiaaige. This
characteristic is true for all of the birefringent asbestos
fibers, that is, for amosite, crocidolite, tremolite. and
anthophyllite, Oceasionally. fibers may be somewhat
coated with organic resins, or a cementitious agent,
which may alter its characteristic color. Large fiber
bundles may contain intergrowths or coatings of opaque

iron oxide (magnetite).

Birefringence: _

Chrysotile is birctringent, with thicker fibers showing
straw-yellow first-order colors. Although birefringence
is a crystal-chemical controlled constant, the displayed
colors are thickness dependent and are, therefore,
variable. On¢ should, therefore. consult a standard
retardation color chart, so thit one may derive an .
estimate of mineral thickness based on observed
retardation color. Therefore, the observed retardation”
color js highly variable and related to fiber diameter.
For example, first-order yellow-orange colors may be
scen on large fibers, as well as purple-blue colors.
However. very small fibers may show’very slight

ERIC

Aruitoxt provided by Eic:

retardation, displaying a whitc-gray first-order effect.
To properly see these fibers between crossed nicols.
conaoscopic light should be employed.

Extinciion:

Extinction is normally parallel to the fiber length.
However, an “undulatory" extinction may nccur .
especially if the fiber is curved and/or kinked. Use of an
accessory plate. when the fiber is turned 45° from its
extinction position, indicates the optical sign of
clongation is positive (Iength-siow). )

Indices of Refraction:

‘Most of the chrysotile used in fireproofing. thermal or

ormamental sprays-is {from Canada, The index of
refraction of light vibrating paralle] to the fiber length

'(N2) is approximately 1.556, with indices increasing

proportionately with iron and nickel content of the
minéral. Some indices have been measured as high as

"1.560, but these values are rare for chrysotile. The

birefringence (defined by Nz-Nx) averages about 0,008
for Canadian fibers. Therefore, on thick fibers. the use
of calibrated immersion oils will clearly show
differcnces in the two vibration directions.

General Resarks:

.Chrysotile is by far the asbestos mineral most often

found in insulation materials. The fibers that are most
frequently confused with chrysotile are paper or cotton
tibers (cellulose). Fire retardant (borax) treated -

cellulose is commonly used s fireproofing insulation. In’

addition, since paper and cotton fibers are commonly -
found in dust, casua! observation may cause difficulty in
distinguishing between these fibers and chrysotile.
However, internal structure, extinction characteristics.
and indices of refraction. when carefully measured, will
clearly distinguish between cellulose and chrysotile. In
addition, since cellulose is combustible, this can be used
to distinguish between the two.

3" AMOSITE (ASBESTIFORM GRUNERITE)

Form:

Amosite fibers, unlike single crystals of gruncrite, are
composed of microscopic crystals. with the long fiber
axis in common alignment. These paraile! crystals have
often been referred to as “fibrils™ or “units” which
implies that they represent the smallest particles of
amosite. This is clearly fallacious since both amosite
and crocidolite form particles with fiber dimensions
only 600 angstroms in diameter. By light microscopy
one may clearly observe the **polyfilamentous”
character of the amphibole asbestos varicties. but the |

investigator should be cautious in referring to these' * .-,

features as “fibrils". Normally the fibers are straight

£1
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on very thick fibers,

L

;md 5pl|me:rv with fewer curves “and “kinks” than
observed for chrysotile. The length:width fatio tends to
be greater than chrysotile. with ratios of 10:1 or
greater. When fiber ratios increase up to S0: 1 or
greater, LU!'Vd[LlTL may be’ pronounced.

Cr)lnr
" Amosite fibers tend to be bmwmsh in must seclions,
and may ¢ven show suggestions of pleochroism in
thicker fibers. Again, as with chrysotile. some suggested
“change in “color” may be brought about by changes in
. relief on rotation of the fiber. Opaque inclusions are
“common, jpnd principally consist of iron oxides
u)mm(mly associated W1th thg fiber in the banded
dronstone ores )
Blréfrm gem: e:
Amosite is birefringent, with hlgh second-order colors
commonly observed. Again, this is pnrmr:ly due to the
thick fibers ‘one commonly cncounters in spray
materials, Fibers with dimensions approaching the
30pm standard thickness show the more *“normal”
retardation éffects tited in the literature. Occasionally,
the brown color may mask the
interference colors. :
&
Indic: es of Refraction:
The index of refraction measured parallel o the fiber
axis normally ranges from 1.696 o' 1.710 (Nz), The
“index of refraction measured across the fiber diameter
varies from the indices. ;mtlLlpillCd for a single grunerite
crystal -X-ray diffraction evidence supports the

" contention that the crystal units parallel to the fiber axis

are disoriented in the ab plane. Amosite fibers will
therefore not show indices characteristic of the _
gruncrite mineral. One of us [AGW] suggests that the
two measured indices (parallel and perpendicular to the
fiber axis) be designated Nx,, Nz,. This would more

- correctly indicate that the disorientation of the small

-
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crystals, which congtitute the fiber bundle. may form a
“*pseudo- .indicatrix”. Therefore, the indices measured
will be different from those of a “normal” gruncrite)

*The vilues observed across the fiber axis will tend to

range around 1.670 to 1.680. It is important to note
that afosite is often contaminated with otlier
amphiboles. Amosite from the Transvaal, South Africa.

tends o be contaminated with crocidolite. More

commonly, however. actinolite or anthophyllite fibers
may be nhs;rved This has been the casein
characterizing some standards used in a number of
laboratories for Biological purpose (séen by AGW and

AML) L

Q : ) o '

Aruitoxt provided by Eic:

General Remarks

Amosite is considered to be the asbestiform variety of -
grunerltﬁ Optical propertics, based on analogues with
grunerite indicates that-amosite consists of mmrgmwths
of disoriented crystallites with only the c-axis in
common alignment. Therefore, the extinction

- characteristics, range of refractive indices, and sorption

characteristics, recorded for grunerite. are not identical
for amosite. ! Normally, the high range of indices of

refraction. and the brown coloration. and the presence
ate a positive identification for

of sub-unit crystals, indica
amosite.

4. CROCIDOLITE

Form: .
Both crocidolite and amosite fibers tend to be more
straight and “splintery” than chrysotile asbestos. Fiber
composites, making up the fiber ‘bundle. are clearly
visible and fibers with great lt_n;:th width ratio tcnd to
curvilinear.

Color:

Thick fibers tend to be blueish or purple-blue:in color.
Rotation of the stage-shows these colors change in
intensity and hue. Standard color absorption
characteristics are, available in optical ﬂlll’lerlO}E} text
books, e.g., Kerr'$ qu;al Mmc;mlugv

Blrefrmgfrch

Al[hOUéh crocidolite is birefringent, the color u.xt the
mineral is so intense that the interference color is often
obscured. The differences in the velocities of the
slowest and fastest rays are such that the birefringence
is extraordinarily small so that the color masks most
interference color cffects,

Extinction:

Extinction is parallel to th; fiber length, indicating the
average effect of the aggregates of crystal composites,
Measurement of sign-of clongation indicates that it is
negative, with the fast ray (indicating the smallest index
of refraction) parallel to the fiber length.

Indices of Refraction:

Measuremant of the indices of refraction of the
crocidolite shows that most fibers have maximum values
slightly less than those measured for amosite. The
maximum ‘valuc, measured across the fiber diameter. is
close to 1,700, -
General Remarks:

Thé blue color of crocidolite. the highest index of
refraction, close to 1.700 and its polyfilamentous
character. are diagnostic for this mineral fiber,

Oy



Crocid dite i lezs cormmonly found in sprayed-on

malerizils thun o tile and amosite. However, the
- presense of imeniie, should lead the analyst to look
furtherlor scocablite . as they may occur together.

‘Genwra: Char acteristics of Other
A mphitbol es

Although amhoglylite and tremolite are not
tncorpo-ntecin alese rmixtures as commercial asbestos
rmineral s, theey iy occ ug as contaminants in tale, One
of the rawst om mn constijuents-of textured-spray
Einishes s fimely plverized tale. Whereas amosite and
crocidoBile & shes s possess the optical characteristics of
compos:it fizbers mthophyllite and tremolite appear,
on the rost pare assingle crystals, forming acicular
clavage ragmeriswhen comminuted. Acicular
clavage fragneral generally possess optical continuity.
and do mot osse=ssplzr yved ends or internal sub-unit

- fabrils. Whesezma wrials are rectilinear, will tend to show ;

wnitorm extimctiosiand  possess optical propertics
consisteznl wi (h si igle crystals (correct extinetion angles
will be prese ., e=gpecially true for tremolite acicular
cleavages ragmmennl). Single acicular cleavage fragments.
will shows “neormail" in phibole cleavage parallel to
(2M3) or 2108) A _geet ratios of such cleavage fragments
axe gene=nlly kss han TO:1. Tremolite tends to display
characte risticzsof siigle crystals (acicular cleavage
fragmenms), vhieres an zhophyllite appears more often ]
o he compossul olwm posite fibers. This characteristic
ot antio phylkiiec my be  related to both its.intergrowth
Wilh tale and iy isninsic- asbestiformi marphology. The
diflerencw imgashastifor m characteristics are more
evident uien wamining such minerals by transmission
clectron micresco pythan by optical microscopy.

5. ANTEOP IYLUTE AND TREMOLITE

Formy ancl Cosdor:

Axthophllite- fibesare usually colorless but sometimes
light brown, Someippe aar to be single crystals whereas
others, generaally U age fibers, appear to be'fiber

o mpositess or buredes. “Iremolite is usually colorless or
very pale prec=i combr. , '

Bizdfringeice: _ o
-Anihophwlite_and. emolite are birefringent with larger
fibers disphyimrmanktite (second-order) interference
colors, Agiiin, the wrdation is enhanced because fiber
diameters are ommonly in excess of the 30pm
reference hicksies= Most anthophyllite fibers found as
cormamingznts w3 't rous  tales” tend 1o be long and thin
ancl of such-a slianmder as to preclude the acquisition of
good biresingence duracteristics. Tremolite more
cormmonlyvoccaurs wmsshort . wide particles, with
pRsMatic Term mnati s, :

ERIC

Aruitoxt provided by Eic:

- The extinction for anthaphyllite is parallel to- the fiber /
~length with a positive elongation (length slow). [

Extinction: ,
i

Tremolite possesses dngular extinction. with maximum’
extinction achieved at an angle of 10-15° with the long .
cleavage fragment edge. The indices of refraction of |
anthophyllite fibers tend to range considerably. Their
values are consistently less (parallel to the fiber lm%th)
than that observed for either amosite or crocidolite] -
: - /

General Remarky.: /

[f anthophwilite is present with thin fibers of tremolite-
there may be difficulties in distinguishing between these
two mivieril phases. Acicular cleavage fragments of
tremaolite, present as a single crystal rather than
compesites, may be distinguished from anthophyllize on
the basis of their acgular extinction (about 10-15* with
the fiber «iige. If tremolite is composed of ‘

polyfilanicnteus fibers, then x-ray diffraction may be
used to diztnguish between these pheses. lris

importan: i note that the mincral taic may accasionally
occur in fibrous habit. Some tale mines contain lnrge
proportion of talc fiber. These fibers may be :
distinguished from the amphifole fibers on the basis of
indices of refraction and by bifefringence. The general
statement may bé made that all tale indices of
refraction are less than 1.600, whereas the indices of
refraction of amphiboles. commonly associated with
tale, possess indices greater than 1.600.

X-Ray Diffraction Analysis

-X-ray diffraction analysis may be required to

differentiate among some of the mineral phases which
mady be p

resent in these materials. Using an x-ray
diffraction unit, equipped with an appropriate x-ray
detector, scanning goniometer. suitable X-ray tgrgel. an
x-rdy pulse discrimination device. suitable data output
equipment. step-scanning Geneva gears, spray materials
may be pulverized by mechanical mills, and prepared
for examination by x-ray powder diffractometry. These,
malernials may be also examined in the continuous scan
mode of operation at a rate of one degree two theta per
minute. This rapid method may-bé useful for
determining the presence of amosite, crocidolite. the
serpentine minerals. tale, tremolite. and anthophyllicc if
these materials arc present in amounts of some 3-5¢
or more by weight, It should be noted that the
continuous scan x-ray diffraction meihod is not specific
for chrysotile since reflection for this mineral cannot he
distinguished from those of non-fibrous serpenting
minerals (antigorite, lizardite) nor from kaolin apd
some varicties of chlorite and vermiculite, Also,
asbestiform varicties of the amphiboles cannot be’
distinguished from ordinary cleavage fragments of the
same mincrals, "

-
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Studles have shown (e 2., Rohl et al 1976)3 that x-

ray diffraction, using a step-scan mode of analysis, can

~ be used to detect tremolite and anthophyllite (when
present in a matrix of talc), in amounts as low as 0.1 -
and 2 percent by weight, respectively. Under most
conditions, serpentine minerals (including chrysotile
asbestos) can be distinguished from kaolin and chlorite
using the same analytical modalities. However, we
stress that the presence of sub-microscopis chrysotile
fibers must be confirmed by transmission electron
microscopy and selected area electron diffraction, since
x-ray dufractmn tec—hmques cannot.
oils, and standard accessory _devu:es rnay be used as a
basic tool characterizing the mineral assemblages of
asbestos-containing spray finishes. X-ray diffractometry
and electron beam techniques may be emplcysd as

. anclllary methods as well.

=
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