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ANALYSIS OF FINAL CLEARANCE AIR SAMPLES

Final clearance air samples may be analyzed by several methods and, as an owner,
administrator or manager of a building facility, it is important to know the advantages and
disadvantages of the two main types. A brief description of the clearance process will help
you in this understanding.

Following removal of all visible asbestos material in containment by the contractor, a final
visual inspection is provided by the project manager. If visual inspection passes, the
contractor is allowed to "lockdown" the area with a sealant to control unseen fibers. The
containment is allowed to dry, then final clearance air samples are collected to ensure the
area is clean and meets the criteria for re-occupancy.

Two predominant types of analysis used today are Transmission Electron Microscopy
(TEM)and Phase Contrast Microscopy (PCM). The attached table summarizes differences
between the two.

PCM ANALYSIS - ADVANTAGES

The advantages of PCM analysis include:

1. PCM analysis includes standardization and quality control: Standard sampling
and analytical protocols are used with NIOSH 7400 method, and quality
control/quality assurance established with the PAT program.

2. PCM analysis cost is relatively inexpensive and much less than TEM analysis.

3. PCM analysis is readily available today with more laboratories performing such
services and having onsite analysis capabilities.

4. PCM air sample analysis turn-around time is very fast. Most clearance air
' samples are analyzed within two hours.

PCM ANALYSIS - DISADVANTAGES

Disadvantages of PCM analysis include:

1. PCM analysis does not find all asbestos fibers: PCM utilizes a light microscope
at 400 - 450 x magnification and thus detection of very thin, small fibers (< 5
microns) is limited.
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PCM analysis does not differentiate hetween asbestos and non-asbestos
fibers: Since PCM analysis counts any and all fibers, it does not differentiate
between asbestos and non-asbestos. Therefore, fiberglass, mineral wool, cotton,
cellulose and any other fibrous material meeting the definition of "fiber" (greater
than 5 microns in length with a length to width aspect ratio of 3:1) will be counted
as asbestos. An area may fail to pass the clearance criteria due to the presence
of non-asbestos fibers.

TEM ANALYSIS - ADVANTAGES

Advantages of TEM analysis include:

1.

TEM analysis provides two methods of analysis: There are two accepted
methods of TEM analysis: Yamate and AHERA. The latter is required by K-12
school districts.

TEM analysis includes a quality assurance program: Beginning in 1990 a
quality assurance program was required for TEM. In 1990 the National Voluntary
Laboratory Accreditation Program (NVLAP) accreditation is on-line for quality
assurance.

TEM analysis provides a higher degree of certainty regarding clearance:
Utilizing a magnification of 18,000 to 22,000 x, TEM analysis can detect very small
fibers. TEM analysis can distinguish asbestos from non-asbestos and thus avoids
giving artificially high readings, as does PCM analysis.

TEM analysis can determine the type of asbestos present in an air sample.

TEM analysis is considered "state of the art” and is the analysis of choice by the

EPA and professionals. It is thought to provide more acceptable evidence in legal
disputes.

TEM ANALYSIS - DISADVANTAGES

Disadvantages of TEM analysis include:

1.

TEM analysis requires specialized laboratories: There are not as many qualified
and accredited laboratories available to perform this service. Currently the closest
laboratories available to serve the Sacramento/San Joaquin Valleys are located in
the San Francisco Bay area. During the peak abatement season (summer) or
during a natural disaster (e.g., San Francisco earthquake in October of 1989) the
TEM laboratories can have difficulty meeting demands.



A Entex

Page 3

2. TEM analysis requires more time than does PCM analysis: If the lab is not
local, overnight mail delivery also adds to the delay in turnaround time for sample
results, thus delaying the retumn of the abatement area to the building owner.

3. TEM analysis is more expensive than PCM analysis: The cost for TEM analysis
is about 4-10 times higher than for PCM analysis. On a rush basis the cost
increases significantly. :

ZAShannon\ManagementPlant1.SchoohPCMTEMAN.wpd
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CHOOSING PCM OR TEM

School Districts with K-12 educational and maintenance facilities must follow U.S. EPA
AHERA requirements. AHERA dictates when TEM must be used and when PCM may be
used based on the quantity of asbestos material being removed and date of removal. The
school may decide it is better in some instances to use TEM even though only PCM is
required.

Owners who are not school districts with K-12 facilities are not required to follow AHERA,
however, many owners have chosen to use TEM as the analysis of choice because of its
specificity for asbestos.

It is generally agreed among professionals in this field that TEM analysis is better than
PCM analysis and probably could be better defended in a court of law. Although TEM is
arguably the best choice, sometimes PCM is used for clearances due to costs, time
constraints or if only small amounts of asbestos are being removed.

In some instances there may be substantial interferences from non-asbestos fibers. For
example, in an attic space with fiberglass insulation, the non-asbestos fiberglass can
interfere with the final PCM clearance as fiberglass fibers are counted as asbestos fibers.
Similarly, in a wood shop where asbestos is being removed, wood dust in the immediate
area may interfere with PCM analysis. |t may be more appropriate to use TEM analysis
in such cases.

Where small sections of pipewrap are removed, e.g., less than 10 linear feet in a work
area, PCM may be acceptable. :

When "open abatement" removal is used instead of glovebag technique, it is probably
better to use TEM analysis. With open abatement there is a greater possibility for the
generation of both large and small fibers into the abatement area. Only TEM analysis can
detect these very small fibers.

If non-friable ACM such as transite pipe, transite shingles, wallboard or floor tiles are
removed in such a manner that they remain non-friable, then PCM analysis may be
appropriate.

The decision to use TEM versus PCM for clearance purposes should be made on a case-
by-case basis. This is generally decided upon prior to the start of the project and dictated
in the Scope of Work. Entek, Inc. will assist you in this decision making process and the
resuits will be [ncorporated in the Scope of Work. If you have read and understood these
comments, please sign below.

Signature of Authorized Representative | Date

ZASharnon\ManagementPlanit smwmmnﬁﬁﬁ
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COMPARISON OF METHODS FOR MEASURING AIRBORNE ASBESTOS

reference materials.

PCM TEM
Standard Methods NIOSH 7400A Method | Yamate and AHERA
Proficiency Analytical
Quality Assurance Testing Program: no NBS AHERA NVLAP

Accreditation

Cost

$15.00 - $35.00

$75.00-§ 175.00

Availability

Readily available - with
onsite analysis capability

Limited availability -
especially during peak
season. Onsite analysis
of samples not available.

Time Requirements

1 hr. preparation &
analysis < 6 hrs.

Generally 12-48 hours. 4
hours preparation

Not specific for asbestos

turnaround minimum; 1 hour analysis
per sample
Sensitivity 0.15u at best 0.0002u at best;
(Thinnest Fiber Visible) 0.25u typical 0.0025y typical
Definitive for asbestos
Specificity when used to its fullest

capabilities. "State of the

A rtﬂ
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RECOMMENDED INTERIM GUIDELINES
FOR
STRIPPING ASBESTOS-CONTAINING FLOORS

The Environmental Protection Agency (EPA) recommends school officials, building
owners, and custodial/maintenance staff consider the following basic guidelines when
stripping wax or finish coat from asbestos-containing floor coverings:

1.

AVOID STRIPPING FLOORS. Stripping floors should be done as
infrequently as possible--perhaps once, twice or less per year, depending on
circumstances. The frequency should be carefully considered as floor
maintenance schedules or contracis are written or renewed.

PROPERLY TRAIN STAFF. Custodial or maintenance staff who strip floors
should be trained to properly and safely operate the machines, pads, and
floor care chemicals used at the facility.

FOLLOW APPROPRIATE WORK PRACTICES. Custodial or maintenance
staff who strip floors should follow appropriate work practices, such as those
recommended here, under informed supervision. Directions from floor tile
and floor wax product manufacturers on proper maintenance procedures
should be consulted.

STRIP FLOORS WHILE WET. The floor should be kept adequately wet
during the stripping operation. Do NOT perform dry stripping. Prior to
machine operation, an emulsion of chemical stripper in water is commonly
applied to the floor with a mop to soften the wax or finish coat. After
stripping and before application of the new wax, the floor should be
thoroughly cleaned, while wet.

RUN MACHINE AT SLOW SPEED. If the machine used to remove the wax
orfinish coat has variable speeds, it should be run at slow speed (about 175-

190 rpm) during the stripping operation.

SELECT THE LEAST ABRASIVE PAD POSSIBLE. EPA recommends the
machine be equipped with the least abrasive pad possible to strip wax or
finish coat from asbestos containing floors.

DO NOT OVERSTRIP FLOORS. Stop stripping when the old surface coat
is removed. Overstripping can damage the floor and may cause the release
of asbestos fibers. Do NOT operate a floor machine with an abrasive pad
on unwaxed or unfinished floors.
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Stripping Asbestos-Containing Floors
Page Two

8. REMEMBER: improperly removing asbestos-containing floor covering could
result in the release of high levels of asbestos. EPA recommends you leave
asbestos-containing floor covering in place, provided the material is in good
condition. However, proper maintenance procedures, such as those outlined
above, should always be followed. -

Z:\Shannen\WanagementPlan\1.Schooh\STRIPFLR.EPA



UL ENVIRONMENTAL PROTECTION AGENCY
- .Office of Prevenuon, Poticdes snd Tooe Subsiances
- AHERA Interpresive Guidanes Workgroup
Olfiex of Complianes Momjaring

- July 15597

: POLICY CLARIFICATION
FOR THE ASBETOS HAZARD EEVEER_G:ENCY RESPONSE ACT (AHERA)
ISSUE: IUnder what circumstances-is rémcwﬁl

. of Vinjl Asbestos Tiie (VAT) or similar
materials a response action under AKFRA? . 7 : , | '

BACEGROUND:

AHERA section 202, Definitions, smtes that 2 respanse action " .. means

- ..method;s-tha_th
material"”

The AHERA schools regulation definition of respdnse action (40 CFR 763.83)
states: "Response action means a method, including remaval, encapsulation, enclosure,
- repair, operations and maintenance, that protects humen health and the epvironment
from friable ACBM" ' -

 In defining "frinble", the AFERA schools rule statas: "Friable’ when referting to
~material in a school building means that the matarial when dry, may be crumbled,
pulverized, or reduced to powder by hand pressure, and includes previous nonfriable
material after such previovsly nomfriable material becomes damaged to the extent that
- when dry it may be crombled, pulverized, or reducsd o powder by hand pressure.”

'~ The response to Question 42 of the "100 Commonly Asked Ouestions About the
AHERA Asbestos-Tn-Schocls Rule" (May 1988) also relates to the issue. It states:
"If the fear tie or its adhesive material does not beeorme fHgble during the
removal process, it is not 2 response action, since the dafinition of response action
refers (o a method "that protects human health and the enviromment fom Fiable -
ACBM." I the material becomes friable during removal, however, the job is thex
B rEspouse action .. ' LT - S ' '

Lmplicit in this amswer is the assumption that i the meterial is aiveady frable, the
activity must be condueted 25 2 response action, | - |

This p&@éﬁ a.mx!m in elarify that certain VAT remova) setivities must be eondoeted

25 response actions wader AFFRA und that the determivation of whethér s particalar
removal setivity ie, or is not; & response sction, weeds o ooeyy prior to nifiation of the
aetivity in ovder that all pecessury requivements and presautions are met

proteci-human health_and..théianﬁmnmﬁntmfmmrasbest-ms,{ctjntajﬂjﬂg-- —
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| DISCUSSION:

_ Vinyl asbestos tile (or sheat flooring) in goed condirion would generally be
considered nonfriable. However, it is recognized that when nonfriable ACM is subjected
to certain forces, such as mechanical forces, weather, or aging, it can be weakeped 1 the
point where it can become friable (ie., crumbled puiverized, or reduced to powder by
hand pressure) and can thereby release asbestos fibers. EPA discussed this siwation in
the preamble to the November 20, 1990 Asbesios NESHAP Revision and acknowledged
it in the definition of "Regulated Asbestos-Containing Materal", ("Regulated Asbestos-
Containing Material' is (2) friable asbestos material, (b) Category 1 nonfrizble ACM that
has become friable, (¢) Category I nonfriable ACM that will be or has been subjectad to
sanding, grinding, cutting or zbrading, or (d) Category I nonirizhle ATM that has 2 high
probability of becoming or has become crumbled, puiverized, or reduced to powdar by
“ the forces expécied to act on the material in-the course-of demoliton or Tenovation... i
. Operations,™ L | IR

The AMERA schools rule also recognized the potzatial for nonfriable material to
hecome friable in both its definition of fiability and in 40 CER 763.91(2): "Any material
identified as nonfriable ACEM or nonfriable assumed ACBM must be treated as friable
ACEM for purpaoses of this section when the material s about to become fable as 2
‘result of activides performed in the school building.” L -

The nss of certain mechanieal techniques on VAT or asbestos-comtaining shest
finoring (and the mastic used to hold it in place), such as sanding, grinding, chipping,
drilling, cutting,’ and sbrading, craats 2 high probabiliyy that ACM will be damaged or
weakened o such an extent that it would be rendered friabls, Based on the AFHERA
regulation’s definition of responss action as "a method that protects human bealth and
the environment from figble ACEM, and the expeciation that the materdal will be
rendered friable by the actvity, if apy of these methods are employed to remove VAT
from an AFERA-regulated school building, ths activity would be considersd to be 2
tesponse action (unless it & a smallscale-shorb-duration project). In addition, the
asbestos NESHAP reqirements, ineiuding notification, may apply to the activity.

ew W

' Catmgory | nonfrisble ACK is auy asbesivs-containing paclking, resifient foor
covering (and wastc), or asphalt roofing product which contains more than 1 pereent
 ushestns es determined using polarized Hght microscopy (FLM). Categary 11 nemiriable
ACM is any materisl, exsiuding, Category T noniriable ACM, containing more than 1

percent asbestng an determined wsing PLM, that, when dry, canot be eetrbied,

oulverized, or reduced b powder by hend pressurs. (40 CFR Part 61 Sulpart b, Sec. -
6L14ly . ,

" -

* 1 this eowtews "eutting' does not include shearing, slicing, or punching,
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are easily removed.) Thess activities would not be tonsiderad 10 be res

[

Flowever, at this tiroe, it appears that cermin other removal techniquess which do

Dot use grinding, mechanical chipping, abrading, cutting, sanding, or driliing the materia!

would not be expected to render the matenial frizble. (Examples of suck technigues
include those which nse solvents, watar, or heat - such as infra-red, or other similar
techniques, which cause the tiles to become locsened or pliant to the point where they .

ponse actions, as
long as the material is not already friable, or in such poor condition thar it i Hkely to

.become friable during the activity, or s a consequence of the activity.

- In summary, in deciding whether or not o conduct.a removal activiy (other than
small-scalz-short-duration) as a response action (including use of 2 project design,
accredited persons, and air clearance), both of the following factors must be copsidersd.

..1)_Condition-of the material If the material s in such poor condition that it Is

already friable, or that it is likely to become friable during, or as a consequence of =~ .
s -the activity, the removal must be conducted ag s Iesponse. action, becsuse of the .

high probability of fiber release from the friable material

2) The methods whith will be vsed to remove the faterial ( inciuding the mastic).
If the removal methods involve sanding, grinding, driliing, mecharical chipping,
cutting’ , or abrading the material, or any other technique that is lkely to result in
rendering the materal friable, the removal must be conducted 25 o TESPONSE

action. o

In-addition tn Flfilting AHERA requirements, consideration of these fartdrs is
comsisient with the requirements of the Asbestos NESHAP,

DETERMINATION:

Removal of VAT {or other lmown or nssured ACM flooring or its adhesive)

‘which involves sanding, geinding, mechanicnl chipping, deilling, cutting'; or abrading the .

material has ® high probability of rendering the material friable and capable of teleasing
agbestos fibers. Therefors, removal projests whish employ awy of these techninues (other
thav smallvseale.short-duration) wst be conduered s response actions, fnehuling use of
a project design, seevedited pevsons, and siv clesrance, |

It additien, any removal project should receive careful planning prior 1o initiation
in order to deturmine whether it needs to be conducted as 2 response action., - While this
paper is divected primardy b clariying which removal activivies must be condueted as

BSPONSE actions, removal teshnigques for smalbscale-thorduration projects should also

be evaluated prior o intidation to ensure that they, toe, are conducted safely.

Fane

P Ses footnote 5

“Sew footnote #2.



No matter what ths removal technique OF scope of the project, consideration -
should be given to worker and building ocrupant protection (including OSHA and EPA
"Workar Protacrion rcquircmums and statz regulations), proper disposal of removed
material, and fnal cleaning of the work area. Thought should also be given to the
potential for releases of VOCs (volaiile orgamc cumpound_s) from salvents fire hazards;
and possible hazardous waste considerations from the use of solvents such as talene and
xylene to remove mastc. In addinon, NESHAP requirements apply to any project, or

group of projects at a facility, planned or anticipated within 2 calendar year Whll.‘.h will
¢E.?1.Ch the N"ESI—I.AP threshold (16{) square or ?‘00 linear faﬂt)

,..
"
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. . VINYL ASBESTOS TILE:
A Study of Airborne Asbestos Concentrations
~ During Routine Floor Maintenance Activities

Timothy I. Marxhansen, Director of Environmental Services

Stephen A. Shaffer, Dirscior of Research and Development

.~ Forensic Amalytical Specialries, Tnc. o
..o Hayward, Califomia -

INTRODUCTION

Rearmns .of data . exist regai'djng_ airbome  ashestos concentrations during various - azbesios
containing material (ACMY handling, removal and maintepance actviries,” And althoush vinyl
asbestos tile (VAT) buffing and scrubbing actions wmay be the most common of ashestos

material maintenance activites, performed thousands of Himes daily in the United States, -
relatively Hitls air sampling data exists for thewe activitdes, ' o

Only recently have we guesdonad whether ashestos fiber telease ocours as VAT swrfaces ars
scrubbed with abrasive, friction generating floor manmenance equipment. Data from 2 lmied
number of pagt samplings, and the data presested here, indicaw alarming concentrations of
airbome ashestos souctwss during routine VAT maintenanre activiry. Sl

Our intersst in this subject was pigqued by o public school distiet client's air sampling during
some. of their reguiar floor maintenance opami%tms. - The samples were originally submired for

PCM analysis, and, upon hearing of the sampling sirvation, we decidst o reanalyze the samples
by TEM. The results wers astounding. : S - .

Table 1 presents the school disisr sampling data. Essendially, the air samples wers gathered
during normal, romine floor mainienance procedures. ©Arsa sarmples wese collscted in schon!

ment or room surfaces were not clsansd

prior to sampling, raising fhe goestion 48 10 pre-existing contamingtion and thes the validity of

sarnple results.

'C.'mwright‘lggi by Forunsis Andlytieal Specinides, Incorporred, Bayward und Ransho Domingies, Culiformis.
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2
Concenmarions During Rourine Floar Mainenance Activities '
by Marxhausan and Shaffer o B '
| TABLE 1
| VAT MAINTENANCE STUDY
AIR SAMPLING BY SCHOOL DISTRICT PERSONS.
.~ WINTER/SPRING 1589 - 1990 | ¥
| " Volume TEM  PCM
Location S (litars) stfee _st/mm? fice .
“Stripping (Black-pad) - 16005 - 151, 66107 NA.
-Stripping (White-pad) - -~ 1800~ - 0224~ - 10462 - > --0:054 -
Stripping (Mop and bucket) 2625 0281 19166 - 0.007
Low Speed Scrnb (Red pad) 1755 0044 2012 0017
High Spesd Serub 2023 0805 42361 0.018

One sample analyzed by TEM for each activity, Sawples collected dnr‘inglnm‘-mal sehool foor
majntenance operations, _ . ‘ :‘

WAL = Not Available

Rased on this dats and in consultaion with the schoo! dismicr

) , we decided o conduct feld
experiments diving routine VAT maintenance operations’, SR

STUDY DESIGN PARAMETERS
Measures were taken 1o minbmize or sliminate the pre-gxdstng contarnination and the potential

for airbarne ashesior contnrmination from sources other thay the floor meintenance activity, We

2180 decided n examire the floor e surfaces wder the Seanning Electron Micrascops (SEM)
at various stages of madmenance and condition. The study parameters wese: '

Lo Measwrs abrborne asbestos concentrations vesalting from typical, rontine
VAT mantenance activires. | _

' Faciibes, wominteranes souipmest and supplios, and guiconce on wouiine matnbsnancs praciices for this sy
were graciously provided by Me, Bob White of the Hayward {(Califernda) Unifing School it Thay alsn eontractad,
for the construction of eomiainerment and deconiserinating feiliies and e use of HE

EPA fltrakion eguipment, Forensic
Analytical Specialiies, Ine. provided all labor, air sawplng, and avalytieal work for the study. - '

Copyright 1997 by Forone Anslyrien] Specialdey, Insoeporaed, Hayward and Ranshe Do, Colifomin,



Vinyl Asbestos Tile: A Stmudy of Airborne Asbestos’ _ A
Concenmadons During Routine Floor Meinrenance Activides R
by Marxhausen and Shaffer ‘ : '

.U‘)

‘

2. Employ equipment and procedures typir:ally used. Do not modify or alter
‘normal routing floor maintenance practices or equipment. | R

3. Periorm activisies on Dine inch square VAT, insizlled in the 19505 and

4. - Activifies done in two school classtooms, each _aippmximﬁt::ly 900—1050

-square.feer in size. . : o AP

Ashestos .content of the floor Hles:.20-30% {TEM bqu_analys:Ls) . PR
6. Ca]lactpmcasof VAT at each stage of ﬂooﬁ;t niaiﬁteﬁﬁﬁkéai for _‘Sﬁﬁtp -

- Vexaminmation by (SEM). ... . 00 '
Our study did not address, or Atternpt io address, comparisons of various fear Hls matmtenance
and finishing produets or practizes, asbestos exposirs epideminlogical issies as related 1o
custodians or building oceupants, or asbestos fiber release during VAT removal. =

FLOOR MAINTEMANCE ACTIVITIES

As we discussed floor maintznance procedores and activites with the school dismdet personnel,
it became evident that practices and procedurss can vary. 'Whils ficor mzintenancs is not a
. complex process, thers are numerous floor care and foor Fnish products and slightly different

scrubbing/buffing methnds {abrasive pad type and water use being the main variables). The
rypes of Hoor mabnmmance actvides and equipment ‘used during the sindy are outlined below.

High gJpeed Seruh

.J'

High speed scrubbing cleans the fisor of sarface dirt and freshly polishes the swrface. This is
typically done once or twice a wesk. A high spead buffing machive operating at 1000 - 1500
rp is used with a white pad (least abrasive). A nsuts) cleaning solution iv misted onto the
floor surface during the buaffing operation. e ’

L.ow Spééd Sernb

Low speed sorubbing cleans floor of stcface dist, Tt i periormed )
maore dirty and worn fn those subjected high spesd socrub, A low gpeed buffing machine
operating at 150 - 200 rpm with 15 veed with o red pad (medinm abrasiveness). A newoal
cleaning solurion is mop

rped ouo floor prior wscrubbing. After the scrobbing, the solution is
mopped up from the foor ' .

eos frenoently and on floors

'Cﬂpﬁﬂgm 1991 by Porevsic Jnslyien) Specidties, esesoed, Bayward ind Ranehe Vv, Cﬂ]ﬁmﬂm
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Concentmzdons During Routine Floor Maintenance Activides
by Marxhausen and Shaffer . ‘

- Strioping

Stripping is used to remove all waxes, sealants, and fioor finishes. It is done infrequently,
approximarely every thres to four years. A low speed buffing machine is used with 2 black
pad (most abrasive). A very alkaline {(pH 10-12) stripping soluton is Yberally mopped onto the
floor, the floor is scrubbed with the black pad, and the residue solution is mopped wp from the
floor. A rough, bare vinyl floor file surface is left, ready for refinishing. A no-rinse soipper -
was used in this smdy. : I '

Floor Finish Build-Up

A campista floor finish consists of three diffevent finish products which are mopped onto the
floor and allowed to dry before the next applicaton. The complete, new floor finish consists

of a minimum of six layers, two each of sealan:, base coat, and thermal Snish coat Figure |
Hlustrates the floor finish layers.

Copyright 1951 by Forensis Anslyics Specialies, Inorporated, Hayorand wnd Raneho Doringnes, Califomis.



Vinyl Asbestos Tile: A

by Marxhavsen and Shaffer

Iiie: A Smdy of Aithome Asbestos _
Cencenmations During Routne Floor Maintenence “Activides

[AR0]

. ‘Floar Finish Profile

 Figure 1

| Vinyl A.sbestos Floor Tlle Maintenancs Smdy_
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Vinyl Asbestos Tile: A Smdy of AiThorne Asbestos
Concenrratons During Rourne Fioor Maintanance Acdvites

by Marxhausen and Shaffer . ‘

EQUIPMENT AND PRODUCTS

All of the equipment and products used in this smd

y were of types and brands in routine use

by the Hayward Unified School Distict® The producs nsed included the following.

General Floor Machine "Bobeat” mused low speed (150 - 200 rpm) and
"Conger" vnused high spesd (1000 - 1500 rpm) buffing machines

Norton Company “Bear-Tex, Super 54" brand white and red,-20" floor
mainenance pads C : , :

"Brille” brand 20" hlack stripping pads

New and wnused mop bucket, new mop heads for sach floor Fnish
freatment or cleaning process

Wationa! Sanitary Supply Company floar finish and trestment prbducts,
inchoding: - .

"Cinch No Rinse Stipper™
"Acrathane Resilient Floor Sealer”
"Thermal System Base Coat”
“Thermal Restorer" '

Hillyard Chemizal Corapany "Top Clean” brand cleanser was used during
high speed and low speed scrub activites ' i '

S ) -
CONTROL MEASURES EMPLOVED DURING THE STUDYV

A series of engineering, sfety,

and guality control measures were employed during the study

in order to insure the inegrity of the dam collected. These will be briefly described.

b

* Use of comercial lrand vames does not eonstinbe any
They are identified only to veflest tmi comeereial pro

produets,

indorseamol’ or comment on the guality of these
ducts in corynog wse were ermployed in this study.

Copyright 1991 hy Faremsie Amiyticnl Sperdaliior, Yeerrpommted, Bayward s Ranche Dominpues, Califomia,
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Concentrations During Rourne Floor Maintenance Actvides
by Marxhansen and Shaffer e -

g

Conrainment and Decontamination Uit

A conventinnal asbestos removal cortainme

nt consisting of polyethylene on room walls -and
ceiling was consmucted in the smdy roorms.

, A three stage decontamination unit with a wet
shower at the entrance to work areas was alsy incindsd ‘High-volnme (1500 cfm) HEPA
fltrarion units were employed within the comtinments 10 clean and purge the room air
following each test activity. Figure 2 lostrates the site layout. Lo

New Eanipment and Suoplies

In every instance, hew and previously mnmsed products were ‘employed in order o 2void the
* rdanger of contarmination from previously wsed products. Buffing machines were direct from the
mANUfACHITer’s container. -+ e . .. - T - :

Ajr Sarpline Strateev

Three air sampies were collectsd during each tsst process. Baseline and post-acivity sampless

were collected under aggressive sampling conditions to insure thar all test results reflecied
airborne concentrations resultant from the tey activity alone. Outside, ares sammples were
coliecred during all test operations, as wers field blank casseties, -
Alr sample collection began at the start of each test actviry and concluded approximately one
hour afrer completion of the activity, Flow rates ranged from 6 1o 10 lters per rakisthtiN
Sample cassettes were positonsd approximatly four o five fest above the fons surface.
Sample cessettes meeting AFERA clearance design specification wers used Pogt-acdvity
"clearance" samples were collected after pach test activity and prior o bzginming the next test
actvity. ' ‘ v - R : : '

Laboratorey Analvsis and C:)MC}C‘ Mma.suré;s

All sarmples were mabyzed by tansmission elestron microscopy (TEM) following AHERA
counting riles.  Salecisd sampies wers also malyzed by phase conmast optsal microscopy
(FCM) following the NIOSE Method 7400, Revision 2, Scanning electron microseopy (SEM)

did not follow any established analytical protocsl sinee the purpose of these examinations was
10 docwment gorface textire and appearance oaly., ‘

Sxtenzive laboratory QA and QO measures aw in Touting nge at Forensic Anabytical and werp
employed in this study, Laboratory and fisld Wanks o prepared with each sarmple set and o
rofmivinm of jen percent of all sarypiles are ve-prepared. and reanalyzed inwrmally. In addition,

for this srudy 2 mintomm of fen percent af the savples were sent to an exipersl laboratory for

Copyright 1991 by Fomnsis Aalyieal Speciltes, Moo, Hagrward. ang ﬁmnﬁm bmrﬁngu.m:-:. Gl
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' Concenmrartons During Routine Floar Maintenance Actvides

Vinyl Asbestos Tile: A Study of Airborne Asbestos

by Marxhausan and Shaffer

independant reanalysis®  Other routine QA measures inchude participafion in external
proficiency testing and ve

rifisd counting exercises, as well as internal verified counting and
library sample analyses. - : ‘

Over seventy air saﬁ:liales were analyzed by TEM as part of the smdy. Internal reanatyses
were all within acceptable Fmits. Two extemal reanalyses were outside of accepiable limits of

variation®. Six of the field blanks were analyzed All showed less than two asbestos stroctures
datsctad. : : o . : :

- After containment tonsgoncton but

ATR SAMPLING RESULTS

prior to any flogr maintenance actvitiss, bassiine samples

were collected in each room under ageressive samopling conditions. -Resnits are presented in
Table 2. ' "

- TABILE 2
VAT MAINTENANCE STUDY
BASELINE ATR SAMPLES

Volume TEM PCM
Location - (liters) . st/ee stimm® fiee
Room F1 s 0.0015 8167 0.003
Roorm 2 | 227 ND.  ND. 0008
Ouwiside buflding - 2008 NI WX, 0.001

Results nre averape of fvee sarrry e,

Enside room samples collected wnder Taporemsivs” snmpling
erndili ons, |

H.D. = None Deteetad

The copable assistnes of T Toro Wiillekie and My Waith Wheeler nf Mitletts, Yander Waod Associntes in
Noreross, 'GA ie gratelully acomowledgedd. ' :

Acceptance criteria for samle veavedyses ave desipned mo et o well copklled labovatory will produce repen;
analyses which are within aueepiahle otiis 95% of G e, Whils Up o 3% of sueh resvmbyses way be expested b
fall outeide of much limis, the cenrrenee of bwe snch Silves In 20 yemvalyses (10%) is covse for coneern and efors

are wnderway o determive Mhe souves of Hhe variations observed, Comtmer ihe athoes for fovibes informiion,

Copyright 1991 by Fovenste Amlytic Spesinlties, Incorpomed, Sayward ind Runshn mmmwm.rwwn@a‘.
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Alr sampling results for each test actvity are presented in Tahles 3.7. PCM data is presented
where available solely for comparadve purposes.

Tables 3 and 4 reflect data gathered during low and high speed scrubs on floor surfaces as
received. The floor finish and actvity hlSIDTLBS for the test rooms were not known, however
district personne] indicated that the rooms had typical histories for classrooms within the d.xsmct

TABLE 3
VAT MAINTENANCE STUDY
AIR SAMPLING DURING LOW SPEED SCRUB (RED PAD)

_ Volume ' TEM PCM
Location R {liters) stfer stimm flee
Room F1 as received 623.5 0.063 110 0.0215
Outside building o ND.  ND. 0010

Room FI results are average of three sampies.

MDD, = None Detected

| TABLE 4
VAT MATNTENANCE STUDY |
ATR SAMPLING DURING HIGH SPEED SCRUB (WELITE. PAD)

.

Vaolome TEM _ PO
Location (Titers) atier stmm®” fiee
Room F2 as received gany 0533 10673 0.016
Outside building 633 N.D. ND. N

Room F2 results ave svernge of firee suoples.

MUAL = Mot Avaliaide
M = Wone Deteetad

Alr sampling during swipping operadons, during which all foor fintsh hym, were ramoved,
18 surmrmarized o Table A

Copyright 1951 by Forensic Amlytior] Spesinbies, Incorpomed, Hayeand and Renche Domingwes, Culifomi
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11
Concentrations During Routine Floor Maintenance Activites
by Marxhausen and Shaffer '
" TABLE S
VAT MAINTENANCE STUDY
AIR SAMPLING DURING STRIPPING (BLACK PAD)
Volume = TEM PCH
Loecation - - (iifers) stler st/munr flee
Room F2 957.9 . 1450 36282 0.0045
Room F1 I8 1153 4620 . . 0007
~ Outside building - 1860.1 8.0021 135 . 0.001

Room F1 and ¥2 resnlis are average of three sumples,

After the Stipping.opmraﬁons, the flocr finish was built-up with mwo layers of sealant, two

layers of base coat and two layers of thermal plastc. The final two layers of thermal plastic
ars dry-buffed with o white pad to cure and Buff the finish to 2 luster. Samples collectad
during the burnishing pperation are presenizd in Tabls 6.

TABLE 6
VAT MAINTENANCE STUDY '
ATR SAMPLING DURING HIGH SPEED BURNISHING (WHITE PALY

Voiume ' TEM PCM
anatian {fiters) stler st/ fee
Room F1 affer finish bufldarp 1080 0.069 184.4 W, A
Outside building 1750 LD, N.D. LA

Roor FL vesalts are avevage 6l thres sumples,

NI = None Defectad
oA, = Not Avaitahie

Copyrighe 1991 by Forepsie Artalyiiea) Sﬁm&iﬂmﬂs. Incorporaws, Havward snd Rawstn
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y—
o

High speed scrubs are rournely performed on floor finishes over the thermal plastic layern
Table 7 summarizes the sampling on two freshly built-up finishes and the wom finish in the test

rooms as received. Alrbome concentations during high speed scrubs differed significantly

between as-received surfaces and freshly buili-vp surfaces. This may reasonably be explained
by the abrasive wear and tzar that aged floors have been sn

bjectad to since they were freshly
finished. - _ :

TABLE 7
- VAT MAWNTENANCE STUDY ‘
ATR SAMPLING DURING HIGH SPEED SCRUB (WHITE PAD) °

Volume | TEM PCM
Location n h (liters) . st/ec stmm? fee
' Room F2 as received 8337 0533 10675 0.016
* Room F2 after fnish buiidnp 13756 0111 3935 ML.A.
Room F1 after finish build-np 10302 0.130 347.2 0.034
Outside buflding B 1659.6 0.0014 9.3 N.A.

Results are svernge of three samples

: MWD, = Mone Detected
M.AL = Mot Available

J

SEM SURFACE EXAMINATION RESULTS

Pleces of floor tiles approximately 2 inches square were sollacted at the ontet of the study
and after each iest activity. These were examined by SEM to determine their surface texturs
and whether any asbestos could be sesn at the exposed suwrface of the fle.  Selocmd
photormicrographs are presented for their sesthetic valne ouly. No generally accepted procedure
exigts for the posiive idendficaton of asbesios mingrsls in the SEM. Tased on morphology
and eize, we agsuroe the fibrous structares seen in the images are asbestos bundles. There also
appear 1o be fbery lying in the smoother surfaces of the coated il zarmplas. Mowes 3 through
6 are are paired SEM images of various test srfaces. Tn each case the upper photograph is at
5000 tmes magnification and the lowsr photo i at 500 times magmification. Fgwe 7 is a
coraposite of four imges, all at 500 tmes magrificadon. Bach i Forther described below.

Copyright 1991 by Forensic Aunlydeel Specialtivs, Incorporated, Haywrard. and Remeho Dominguer, Callioro
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Figure 3 shows a non-asbestos floor tile surface for comparison to the -photos that follow,
Figure 4 shows one of the VAT surfaces as received and before any est acgvities.

Figure 5 shows 2 VAT surface as received but afier a high speed scrub test. This floor hes not
been stripped.  Notice in Figurss 4 and 5 the scored and abraded appearance of the surface.
While it is clear that some finish remains on the surfaces of these tiles, it is also clear that there
are heavily abraded arzas where underlying vinyl tils surface may be exposed.

Figuﬁ:' ¢ shows a VAT surface afier stipping, Note that a free fiber bundle i prominently
exposed in the center of the image area. -

- Figure 7 is a composite of four images whick represent the unfinished floor surface, then the

appearance of the surface after application of two coats of sealant, two coats of bass coat, and
two finish coats of burnished thermal plastic. Note the existence of sub-micron sizs fibers
which may be asbestos in the surfaces of the sscond and third irmages. Also nots on the freshly
finished surface, the last image, that the surface is smooth and that all areas are coversd. Ag

the floor is subjected to wear and routine meinenance, this surface would degrade io something
liks that shown in Figue 4. . . '

CONCLUSIONS AND DISCUSSION

- Ouvr test series confirmed what had been sugpesied by the school dismiet’s initial Esng.

Significant levels of airborne asbestos can be generated guring routing VAT maintsnince
activiies. Concentations wers lowsst doring low speed scrubs and the burnishing of freshly
built-up, new floor fnishes. High spesd scrub resuits were highest on the worn (as received)
floor but dropped @ approximately one-fifth His level on freshiy bullt-np smfaces.

Approximately 97% of the asbestos siTnctres observed during all analysis wers less than five
microns m length and wonld not be deteced or connted by PCM analysis. PCW resulty suggest
that the OSHA action level of 0.1 f/ce wonld sot be reached in typical maintenance operations,
but the TEM anatyses clearly show that significant levels of ashestog ars present o the

As with most experiments, all did not go 23 planned. The drying process for the fimsh coats
was hampered by the contairenent conditdons and lmited vendlation. This problem was
alleviared by operating the differential pressure machines during firish layer applications.

The glowed drying process provided insight inre what might happen if procedurss are not
srictly foliowed. The first atteropt ar thermal plastic (fnish coat) application did net dry
cormpletely before high speed burnishing began, Alr zerple results fom this Propeopes
burnishing process avaraged 0.777 stee. The finish was darop and taclky at the start of buffing

Mookt 1O T Yol Avalurien) Ceedediine  Sammswemmitod Y awevmnr sl 5ol oot smireee o8 L
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Corncenmrations During Routine Floor Maintenance Acrmnes
by Marxhansen and Shafz

and dried from the frHeton of the pad. Data presented in table 6 represents condirions duz:mU
proper buffing of dry thermal plastic layers.

High speed scrubs involve the seme equipment as burnishing (high speed machine and white
pad) bur employ the use of a neuwral cleaning soludon n:usted onto the floor ahead of the
buffer. However, results of the high speed scrub operations were significantly higher than the
burnishing operations. It may be thar this is due to the wom condifions of the floor surface

tested dumc bu;rmuhmcr or that the hmited amount of cleaning solution canses the Mgher values
observed during high spf:ed scmbbmcr operations,

The magmitnde of this problem, given the huge amount of VAT in place in buiidings and fhe
linmited knowledge many maintenance parsmnnal havs on this.subject, suggests that this should
be one of the h:whast pricrines addressed in the asbestos indusoy. We would like to see this
stdy repeated a,nd sxtended 1o other materials and relawed operations. With proper funding and
facilities available 2 more cumplet& understanding of the canses and control of asbestos fibar
generation doring VAT maintenance could be: deve loped.

It i clear that our understanding is Lmited, but that there is ammple rsason for concemn abcmt
potental hazards associaied mth these operations. Operations and maintenance plans and
personnel must address the potential hazards posed by VAT materials in s conservative manner

until a betrer mmderstanding of how t conrol the problem is developed. An isswe of this natre
18 simply too mpurtn.nt to lgnores.

Copyright 1991 by Fovensic Analytical Speciatites, Dreomorated, Haywad sd Rencho Dominpoes, Culiforma.
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VAT REMOVAL

The purpose of this communication regarding the removal of vinyl asbestos floor tiles
(VAT) s to provide assistance in making sense of the various regulations and in coming
to a decision that best suits your individual circumstances.

Well-informed LEA Designees and building managers are aware that it is very difficuit
to make one's way through the different government agency’s regulations regarding the
removal of VAT. Forthe LEA Designee and building manager the issues are: (1) can
the building/school untrained maintenance staff legally remove the VAT or does the
removal have to be done by an accredited and registered asbestos abatement
contractor? (2) What level of protection for asbestos workers, building occupants, and
the environment is required? (3) Will the area have to be cleared by air samples and
transmission electron microscopy (TEM) analysis if it is over 160 ft2 or can it be cleared
by phase contrast microscopy (PCM) or perhaps not cleared at all?

A cursory reading of the current regulations could lead one to the conclusion that
anyone (i.e., non-accredited, non-registered, and "untrained” personnel) can remove
VAT, that he/she can do so without worker protection, and without setting up a
containment. Nor is it necessary to do any air-clearance sampling. And the VAT can
be disposed of in any landfill that will accept them. All of this is true IF the VAT are not
in poor condition, or made friable during removal, and if they do not release significant
O numbers of fibers. On the basis of existing research, from data gathered from

abatement activities Entek, Inc. has supervised, and from data obtained from Forensic
Analytical Specialties, Inc. (a laboratory), Entek, Inc. has concluded that there is a high
probability that during the abatement of VAT's fiber levels in excess of the Cal/OSHA
permissible exposure level (PEL}) of 0.1 f/cc may be released. On the basis of these
data and research it is the belief and, therefore, the policy of Entek, Inc. that VAT's
should be removed from within a containment utilizing negative air devices, by
accredited contractors/workers, wearing respirators and protective clothing. Moreover,
we recommend that clearance air sampling be done in accordance with AHERA
regulations: PCM analysis if under 160 ft* and TEM analysis for areas over 160 ft*. Let
us, however, review the different regulations that will affect your decision.

NATIONAL EMISSIONS STANDARDS FOR HAZARDOUS AIRPOLLUTANTS (NESHAP
- Environmental protection Agency - 40 CFR Part 61, November 20, 1990)

According to the EPA-NESHAP regulations "packings, gaskets, resilient floor coverings
(VAT), asphalt roofing products" are not subject to NESHAP regulations unlessthey are
in "poor condition” (i.e., the binding of the material is losing its integrity as indicated by
peeling, cracking or crumbling) before abatement/removal, or they are made friable
during removal or demolition. Thus, if your VAT are in good condition and can be
removed without pulverizing them or reducing them to powder (just breaking them does
not make them “friable”) then the abatement activity is not regulated under NESHAP.

g
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If the removal were covered by NESHAP regulations, EPA and/or the local Air Quality
Control Agency would have to be notified, wet removal methods would be required and
special disposal requirements would be imposed. Butin any case if the amount of VAT
to be removed is less than 160 ft?, it does nof fall under NESHAP regulations.

ASBESTOS HAZARD EMERGENCY RESPONSE ACT AHERA - EPA 40 CFR, Part
763, October 30, 1987, Asbestos-Containing Materials in Schools)

According to EPA, the removal of VAT is not a "response action’ because VAT's are not
a friable material. If it is not a "response action," then the removal of VAT's does not
have to be done by "accredited" persons. Removal does not have to be done in a
containment, and no worker-protection regulations are triggered. No clearance air
samples are required. Non-friable VAT's do not have to be disposed of in labelled bags
or go to designated disposal sites. BUT, as is the case under the NESHAP regulations,
if the VAT become friable during removal, the status of the operation would change
from non-response action {o "response action,”" i.e., " ... a method ... that protects
human health and the environment from friable ACBM" (emphasis added). [fitis a
response action, and there is more than approximately 3 ft* of material, then all
regulations pertaining to the use of accredited persons, proper work practices
(containments, negative air devices, etc.), worker protection, disposal at designated
disposal sites, and clearance air sampling would apply. Since October 8, 1990, if the
amount of asbestos-containing material within the containment barriers exceed 160 ft
or 260 linear feet it must be cleared by TEM analysis of air samples. Below those
amounts PCM may still be used. TEM clearance will cost approximately $750.00 as
opposed to approximately $125.00 for PCM per containment.

In schools (to which the AHERA regulations apply) if the amount of friable asbestos-
containing material is less than approximately 3 ft°, then it may be removed by school
maintenance personnel who have received 16 hours of training. However, all the
protection to human health and the environment enumerated in AHERA, Appendix B
(Work Practices and Engineering Controls for Small-Scale, Short-Duration Operations
Maintenance and Repair) must be observed.

If the amount of asbestos-containing material is less than 50 lbs. or it is a non-friable
material, the Department of Health Services (DOHS) regulations allow material to be
transported by the generator to the landfill without a waste manifest.

CAL-OSHA, CONSTRUCTION SAFETY ORDERS Title 8 California Administrative Code
Section 1529: Asbestos Regulations.

At the very least one can say that the Cal-OSHA regulations can be confusing. To
beginwith, "asbestos containing construction material”, which means any manufactured
construction material which contains more than 1/10 of 1% asbestos by weight. To
confuse the issue more, changes to the definition of "asbestos containing material”
(ACM) were made effective July 2, 1996, and means any material containing more than

2
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1% asbestos. AHERA and NESHAP regulations also define it as material containing
"more than 1%" asbestos. Therefore, if you have VAT that contain "trace” amounts of
asbestos, it is necessary to consider whether Cal-OSHA regulations would apply.

Under Cal-OSHA regulations, ifthe disturbance of any amount of asbestos releases 0.1
fibers per cubic centimeter (f/cc), the PEL has been reached and training and medical
surveillance must be provided to the workers. Air monitoring must be done and medical
and air monitoring records maintained. It should be noted that the OSHA PEL far
exceeds the AHERA standard of 0.01 f/cc for occupancy after a response action.

In addition, other requirements by Cal/OSHA apply when the PEL of 0.1 f/cc is
exceeded. Theyinclude: regulated areas, engineering controls (containment, negative
air devices), respirators, protective clothing, and required work practices must all be
met.

The question that has to be considered then, particularly if dealing with more than
smali-scale amounts, is whether there is a likelihood that the fiber releases will reach
0.1 ffcc. This brings us to a discussion of issues and data having a bearing on VAT
fiber releases.

Attached you will find a discussion on the differences, advantages, and disadvantages
of analysis of samples by phase contrast microscopy (PCM) and transmission electron
microscopy (TEM), but here the relevant points can be briefly summarized. TEM is by
far the more sensitive method for analysis of both bulk and air samples. VAT bulk
samples that are analyzed by polarized light microscopy (PLM) and appear to contain
less than 1% or only trace amounts of asbestos can be shown by TEM analysis to
contain substantial amounts of asbestos.’ Entek, Inc. encountered an illustration of this
phenomenon. Three samples ofa 12" VAT were taken and analyzed twice by PLM and
two samples were analyzed by TEM:

PLM PLM TEM
(1st analysis) | (2nd analysis)
No. 1 1-5% 0 10%
No. 2 0 .0 not analyzed
No. 3 1-5% _ trace 7%

' The asbestos content of VAT usually ranges from 8 to 30 percent by weight. Peter H. Anderson,
et al, "Analysis of Fiber Release from Certain Asbestos Products," Dec. 1982, Draft Final Report
prepared for U.S. Environmental Protection Agency

v 3
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Similarly, air samples taken during abatement and analyzed by PCM can show fiber
releases well below the action levels, while analysis of the same samples by TEM find
fiber levels well above the PEL. In a study done comparing PCM and TEM results, the
author found:

Use of TEM analytical methods during this study have shown that PCM
analysis is not an effective indicator of actual asbestos fiber levels.
Resuits from work area samples analyzed by PCM were commonly 0.01
flcc or less. However, TEM levels measured in this study ranged from
0.015 flcc to 1.21 f/ce in the work area during removal. Work area fiber
concentrations such as these rule out the use of untrained, unprotected
workers performing removal activities. Due to the elevated fiber levels
encountered during this study, cost cutting measures (untrained workers,
open environment, minimum air monitoring) cannot be taken.?

In their review of the research William H. Spain et al found the same differences
between PCM and TEM results:

During most tile and mastic removal projects, contractors seem to be very
efficient in keeping the phase contrast microscopy (PCM) fiber count for
personal and area samples at or below 0.1 fibers per cubic centimeter
(f/cc). However, experience and reported data show that there is often
difficulty getting transmission electron microscopy (TEM) results below the
typical clearance level of 0.01 f/cc. especially when the samples were
collected under aggressive clearance techniques. Such TEM clearance
samples results are often found as high as 0.1 f/cc. In one case, 3.0 f/cc
was reported. Analysis of the fiber sizes detected by TEM has shown that
most of the fibers are less than 5 microns in length.?

According to Anderson et al* in their review of studies of installation, maintenance and
removal of various asbestos-containing products, air samples taken during removal of
VAT were measured by the less sensitive PCM method to be in excess of the CAL
OSHA 0.1 f/cc PEL (0.062 to 0.147 f/cc).

2 R. Wayne Crandlemere, Kevin P. McCarthy and Amy B. Ginsberg: "Assessment of Vinyl
Asbestos Fioor Tile Removal Techniques with Analysis by PCM and TEM, " Paper read
at The World Congress ll and Exposition on Asbestos Abatement, May 1988.

*  "Removal,” Asbestos Issues, September 1989, p. 82

Op. cit.
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John Jenkins concluded from his study of VAT removal in classrooms:
1. A significant amount of asbestos fiber is released during removal.

2. Fiber control methods such as damp removal or isolation of areas by
plasticizing and use of respirators should be used for tile removal.

3. Areas subjected to contamination by tile removal using uncontrolled
methods should be thoroughly cleaned and tested prior to returning to use.®

Mark Delisle found in his study of five different methods of removal of VAT that
regardless of method the fibers released during removal "warranted the use of
containment areas and negative air machines." He found, as did the other researchers,
that bulk samples of VAT when analyzed by TEM showed considerably higher asbestos
content than when analyzed by PLM.

As we have tried to indicate, part of the problem in determining one's course of action
in regard to VAT is the method of analysis one uses. There is the initial problem of
determining the percentage of asbestos in the bulk samples. PLM analysis may
indicate no asbestos or much lower levels of asbestos than TEM analysis indicates.
But PLM is the analysis of choice (and for AHERA). Often, therefore, the asbestos
content of the VAT is much higher than it is thought to be and the potential for release
of asbestos fibers much greater than anticipated.

NESHAP and AHERA regulations do not cover the removal of VAT if they are not in
"poor condition." Only OSHA and CAL OSHA would regulate their removal if fiber
counts reach the PEL of 0.1 f/cc as measured by PCM analysis. Yet we know that by
utilizing the more sensitive TEM analysis often much higher levels of fiber releases are
detected than by the PCM method. In part this is because TEM can detect smaller
fibers than can be detected by PCM, and VAT tend to have, because of their
manufacturing process, smaller fibers.

In the opinion of Entek, Inc. it requires too many wishful-thinking assumptions based
on PLM and PCM results to ignore the likelihood that there will be significant fiber
releases during the removal of VAT. We continue, therefore, to recommend that VAT
be removed from within full containment, utilizing negative air devices and AHERA
accredited workers wearing respirators and protective clothing. We also recommend
that air clearance criteria for VAT be the same as AHERA requires for other asbestos-
containing materials.

5 "Asbestos Fiber Release from VA tile,” NAC Journal, Summer Issue 1985, pp. 12-13, p. 13.

& “Evaluation of Alternative Removal Methods for Vinyl Asbestos Floor Tile," DelLisle Associates,
Ltd., 1988
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Entek, Inc. has been involved in numerous asbestos abatement projects overseeing the
removal of VAT and mastic, including collection of air samples. We have experienced
on many occasions, where the final "clearance air samples” have failed using TEM
analysis. These failed clearance air sample sets were following removal of VAT and
mastic within a full poly containment enclosure covering the walls and ceiling. Ali work
conducted by the asbestos contractors included standard “spud bars" to lift tiles, wetting
techniques, followed by a solvent to remove the mastic. After mastic was removed, the
entire containment was "locked down" with an encapsuiant, generally using an airless
sprayer.

Evidence of the release of significant number of asbestos fibers during abatement of
VAT and mastic has been found by Entek, Inc. during our field experience. This has
provided us with additional support of project design requirements, including complete
poly enclosure of walls and ceiling, compared to some practices still used today where
poly "splash guards" are employed on the lower wall surfaces.
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Sincs the appiicarion of AERA regnis-
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