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A. F. MEYER AND ASSOCIATES, INC.

1 INTRODUCTION:

Per your request. on Cctober 18, 1939 A. F. Meysr and Associgtes, Inc, (AFMA) performed &
lienited stucy to determine asbestos fiber release, If any, from routing buffing and stripping of vinyl
ashestos fioor tles, The study was performed by John Bl Love and Reynolds B. Renshaw In clagsroom
.18 at tho Sligo Midcle Senool in Montgomary County, Maryland. Southarn insulation, a licensed
astestos abatement firm performed the buffing and stripping operations, Samples of the §° x §° vinyl
floor tles Indicated they contained 5% chrysotie asbestos in the ties themselves and 10% chrysctiie
asbestos In the mastic used to adhere the tles to the concrotse foar of the school.

This study 18 very tmited und must not be construed as being all inclusive as to asbastos
exposures encounterad by custodlal and maintenance staff, students, tsachers, anc the genersal public in
schoois gencrated from routing buffing and stripping of asbastos-containing floor tilos. R was intended
10 provide an indication ot whether of not there is & potential to release asbestos fibars from the ties

during buffing or stipping 1t was alsc intended 10 provide a foundation for further investigation if
war-anted based on it oulcoma.

2. PROCEDURES USED:

The approximate slze ol assroom 18 was 30 feet by 28 fet (8B40 square faet). This part of the
school was unoccupied at the time of the study. Prior to the bufling and stripping operations, the
classroom was (otally isolaled from tha rest of the schoo! by constructing a containment consisting of
two layers of 6 mil plastic sheeting on thg walls and a thrae-stage decontamination facility connected to
the area A high afficlency particulate air (HEPA) exhaust unit was placed ingide the classroom. The
exhaust unit was operated at a low setting 80 as not to provido rapid alr cxchange and fitration. The

purpose of the unit was to craate a slight negative pressure differsntial relative to adjacent areas of the
schoo! so flber reiease would not oncur outside the contained ciassroom.

Aiter total Isolation of the area and prior to perfarming the fioor maintenance, all surfaces within
the classroom were pre<cleanad via wet methods using amended water. All floor maintgnanca supplies
(Le. buffing/stripper solutions and pads) were provided by Channel 4 and Montgomary County Jantorial
staff. Bulling and stripping procedures were discussod at length with maintenance statf prior to

conducting the study. For the purposes of this study the following buffing and stripping methods were
amployed:

METHQQ 1 - BUFEING

| )!utr with standard red bufling pad and standard buffing solution, (Duration - approximately 45
minutes).

METHQD 2 - STRIPPING

Strip Roor wwing standard siripping Mikture mopped on and standard black stripping pad. Mop
whtt: clean water twice aRgrwards. {Duration - approximataly 70 minutes).

METHOD 3 . 3TRIPPING

Strip feor using 4 fine mist spray of stripper solution and standard black stripping pad. Mop
wilh clean waler twica afterwards. (Duration - approximately 70 minutes),

During all Hoor inaintenance operations, persons parforming the work wore full-body protective
{Tyvek) suits and full-face respirators aquipped with fitars designed for protection against aitborne
asbestos dust/fibers. Workers and survey persons, using approprate procedures, entgred and axited
the work area through the decontamination facfity. Qnce aft bulfing and stripping operations wers
compiele and the study concluded, the floor was mopped and waxed o ensure any remaining dust or
fibart wouid not bacomao airborno onge the eontainmant wac gicmantiod and tho aroa re ocecupied
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A. F. MEYER AND ASSQCIATES, INC.

3. SAMPLING PROTQCOL ANL ANALYTICAL METHQODS:

Uulk sampies were collected frum the water used during pre-cleaning, the water and strigpsr mix
mopped up uller Uiy finas stripping method, the buffing (red) ang stripping (black) pads ugsed, and from
tha residusl dust remaining on the tes after the final stripping and mopping method. General arsa air
warnples were coilectad n the classroom prior 1o the butfing and stripping work, during each mathod
used, wnd under aggressive sampilng cunditions using a leaf biower after the final stripping anq mopping
mettud und bufore re-waxing the floor. Two samples wera collectsd during sach sampling period, one
focatwd wpproxunately two feet from the fluur und the other approximating dreathing zone leval, or five
fect abuve the Ruur. One aight-hour air sample was coflected from the workers' breathing zone. Two
general aie dir sumples were ¢ollucted outside the sontainad classroom at the entranco to tho
dacontamingtion facity. Generai air samples werg collectad with high volume line operated sampling
purnps at a flow rate of 8.5 - 8.7 lilers per minute (pm). The worker breathing zone alr samplo was
wllucled using & Wattery operaled personal sampling pump at a flow rate of 2.4 ipm. ANl sampling
pumps wers CallLrgled bgtord and aftor cach sampiing peried.

Bulk samples were analyzed using Polarizod Light Microscopy (PLM) and Transmission Electron
Microscopy (TEM). Alr samples oblained from Inside the classroom prior to, during, and after the buffing
and stripping operations were collected on 9.45 micron pore size mixed celluicse aster mombrans flters
with 50 nun non-conductive axtension gowls, Thesa samplgs wers analyzed using Transmission Elsctron
Microscopy {TEM). The uutside general area and worker braathing zone air samples werg collected on
0.8 micron pore sice Mixed callulose estor membrane filtars with 50 mm non-conductive extansion cowls,
These sainples were analyzed using Phuze Contrast Micrascopy (PCM). The general area samplos

oulside the ¢ontained classioun wery also arglyzed by TEM. (For specitic methods of aralyses used
please sev ihe attached lables),

4, LIMITS FOR AIRBORNE ASBESTQS:

a.

Except for abatement activitiss, thare are no exposure standards for non-occupational
sctlings.

b Thers are stamdards fur goneral alr quality after completion of an abatement or rasponse
action and Sefore re-uycupation of the areas Involved. These standardy are based on the analysis of @
tninimum of five samples callected within tha work ares after abatement is complets. Samples analyzad
using phase conltrast microscopy must all demonatrate cancentrations less than 0.01 fibers per cuble
centimster (f/uc). Sampies analyznd using Transmission iectron Migroscopy (TEM) must have an
averags of 'ass than 70 structures per square millimater of not be statistically significantly differant
(higher) than 5 samples collected from outside the contained work area.

6. The EMA’s Worker Protection Rule 40 CFR Part 78 4,121 has been extended 10 emplayess of
local education agencies who partorn operations, maintgnance, and repair (O & M) activities involving
asbesics-¢ontaining nateral. Undar the nule, the permlissible exposure limit for aghastos based on an
sight-hour time weighted average is 0.2 fibars per cubic centimetar (f/ce) with an action 'eval of 0.1 f/ce.

. RESULTS OF SAMPLING:

w. Analysis rasults of the sample collected from the water used during pro-cleaning indicated
astaslos was presunt. Rasults of the sample collocted from the stripper and wilsr mix after the
stripping operations showed close {0 two thines that of the water ysed during precieaning. In both
instances, asbestos structures detectad were all lase than 10 micromaters in length. Consequantly, the

raported cungeniration of structures greater than 1G micrometers in both samples was less than 1227
milllon structures per fitar (MILL STR/L).

b.  Analysls results of the butk sample collacted from the residuo on the buffing (red) pad
Indieated a tracw of chrysotile asbestos.
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A. F. MEYER AND ASSOCIATES, INC.

¢. Analyals results of the bulk sample colfectsd from tha residuc on the stripping (black) pud
indlcated 1% chrysctlle asbesios.

d. Andlysis rasults of the bulk sample coliacted from the remaining residue on the floors after
the final stripping mathod Indicatad a trace of chrysolile asbestos.

L

w. llasults of the air sample collected from the workors braathing 20ng yielded a concgntration
of 0.013 fibers per aubic centimelsr as an eight-hgur time welghted averags.

t.  @eneryl area alr surnples coflected Inside the contalned classroom befcre any buffing or
siripping oporations werc performed (background) indicated alrborne fiber dansitias of 30.5 ang 45.8
structures per mm" (0,01 and 0.015 structures per cg), -

g Ceuneral area air samplcs coflected inside the work area during buffing oparations performed
showed airbomo fiber densities of 15,3 and 45.3 structures per mm’ (<0.01 and 0,015 structurss par cc).

h. Cuneral Area alr samplas collected within the cantained classroom duning the first stripping

operation (Method #2) showed alrbomy flber densities of 81.6 and 229.0 structuras per mm' {0.025 and
0.072 structtires par ca).

. Gensral aren dir samples collected within the contained tlassroom during the second
stripping operatlon (Method #3) ylelded alrbomna fiber densities of 236,167.6 and 276,316.1 structuras
per mm” (77.5 and 89.2 structures per ¢c). It sholld be notad that these samgies could not
snalyZed by standard TEM analysis because of axcessive 1oading on the Miers. Tho samples weme)
prapared by low-temperaturs plusma ashing and aguasous redeposition duo to overicading of the (s
Complex asbestos structures consisting of muitiple Mars may have disaggregated durng sampleczatey
preparation. Consequently, asbestos structurg counts may be blased high —y

j-  Gerarel wren alr samples coliacted UAIng aggressive sampling techniques alter tha final

stripping operation indicated alrbarng fiber densties of 137 4 and 183.2 structures per mm? (0.045 and
0.08 strugturee par cg).

k. Al usbastas samply analysis results ars outlined in the attached Tabies  and 2.
s CONC! USIONS:

_a. _fRgaii_(his study Tas inRatfons and canntt Be used. to-defihitively: quantify-gonaral-SSE0RW
and faintanance steff exposure fevels torasbostos from Aoor te malhtandnce activities. in-all-situatidrer
Fapplles only 10 conditions encountered-and tecliniques-used at the. thne of. sampiing, —,

b, Concentralions found: i the workers: breathing-zone during this study did not gxceed-thg
existing pormissible exposurs limit nor tha action level outlined Tn the EPA's Waorker Pratection Rule Ths
sampling and analytical meihed required for worker axposur@ monitoring cetacts all fibers with
charactaristics of asbestos fibers and which arg greater than § microns in length. Lave!s found Rowevara
do warrant consideration Whien assessing overall asBestos exposuras 1o emiployess inveived in routiney
oparations, mainterancs and-repair activites. . '
¢ Alrborne asbestos !fber densities or concantrations found in the gansral alr within clagsroom

18 prior ta the buing and stripping operations did not exceed Mtar background levels (70 8/mm") when
anafyzed using TEM.

d. Ganerul area alr sainples coflectsd duning bulfing operations ¢id not exceed filter

b atraaiiad lncale (nhan analuyod 11eina TEM



A. F. MEYER AND ASSOCIATES, INC.

v. General area gir samples colieciad during stripping operations and under aggrassive
sampiing techniques after all stripping was done did signiicantly ex¢oed fiter background levels when
analyzed using TEM. It appears that alrbnma asbestas structure densitics ctarted 1o increase during
the frst stripping method (stripping mixture mopped on and using standard black stripping pad) and
" alevated tremendousiy during tho second siripping method (fine migt spray of stripper solution and using
standard black stripping pad). Aggrassivo sampling conducted after the sacond or final stripping
mothod and after tha floor was mopped showad that airborne asbestos structure densities returned to
lcvels near those experienced during the flrst stripping method. THE Taady us (o Batleve tharstripping "I
asbestos-containing fioor thas using seml-wet.lechniques has @ lar (reatar potantial for ralaasihgrairborias
#sbagioe than stripping methods amploying wat or very wet methods. itahould be noted thatelthd v

gansral arsn air samples coflected inside the classroom during thase operations, nearty all asbastos¢
structures found were Tass than § microns in length._§ °

‘1. Based on the air sumpling, t Is the opinlon of this study that asbestos fibars or structures
were ‘aieascd from the fioor tles and became airbome during thg stripping operations performsd.
The levels found wers above levels considered agceptable for determining the completion of a response
or abatement action and Hefore re-occupancy of such affected areas.

____ g Thadsgres of health rik assoclated With te-1gvels of alrhorne asbestos found Gannot oh
accurately nszarlainad without further (nvesiigation and exposurs monitoring, ~—y

7. RECOMMENDATIONS:

a. Counuinlant with EPA'y yuidance document 560/8-85-024 (Gyidange fnr Controlling Asbastgs-
Containing Maigriais in Birildings ("Purple Book™ paragraph 3.3.3, avoid removing, sanding or stripping

floor Ules contulning asbestos. If tiles are reinoved, do not sand asbastos backing material remaining on
the fioor

b, linplernent imterdm poticies In regards to the sbove untll such tUme that further investigation ls
performed and more sclentliic data becomas available or until specifi¢ guidance Is lssued by the
appropriats regulatory agencles.

c. I ustestos-contalning foor tles must be stripped, use anly wet stipping methods. Institute
appropriate enginecring controls, wark practies, alr monitoring, and amployes protection programs.
Assess oxpcsuras (0 workers during stopping and consider these exposures in averall axposurs
gssessmants of ampioyees lnvalved In routine operalons, mainlenance, and rapalr activities.

d. Conslderabla attention should be lent to the potential for fiber release during asbestes-
containing ffgor tiie maintanance opsrations. EPA’S Involvement and participation lg imperativs in
affording an adequate assossment of exposure potentlals. Appropriate regulatory guidance for local
education agencles must be disseminated at the sarllest pessible dats.
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Ashesios Air Samphing Resulls
Siago Middie School, Momgomery County, Merylend
WRC-TV Washingien
TABLE #1
TRARSMISSION ELECTAOR MICRUSCCPY (TEN)
SAMPLE SANPLE YOL ME TER PAALYS)S ©F A RBU
SARILE ¥ DARE SAMPLE LOCATION E {8 LITERS fIRER DEASITY B S/PP
JLOL 19 198901 10719/8% | Pre-sample - baciground classrocm 18 1998 45.8
dLcAto19892 10789/87 | Pre-sseple - becksround clessreom 18 12°3.0 .5
ACCI0196908 10219/87 | Work ssrea - “ethod #1 8 5* 1/99.8 45.8
JLEST10YTOP)S 10719/89 | Vork sree -~ Method #Y B 5¢ 12:8.0 15.3
JLI410158906 Q19789 | Vock sres -~ Methoc #£2 @ 2 $199.8 1.6
JLCA 19196207 10719789 | work eres -~ FPatyoC #2 8 $¢ 12:8.0 229.0
' 1LCA 10198708 10719787 | Clamn ares * outside decon enirance 1£79.0 122.1
JLLA 10198907 10719709 | Work ares -~ Methed 3 8 2 1N7¢.D B35, 167.6
¢ JLCAICTDO?(S 10719/89 § Vork area - Nethoc f3 9 5! 11v2.0 ;eI
RCLICIDO2 10719789 | Cleen ares - outside decan entrance 1662.0 30.5
JLCL16196713 10719769 | Posc-atrip - pre-vsx sgyressive @ 2 1156.0 1822
AcL1a1989ts 19/719/8% { Post-strip - pre-usi sgpressive & 3° vas.o 137.¢
PEASE COMIRAST 8 DROUCUPY (PON)
SANPLE SAPLE YOLUME PCN AMALYSIS OF AMX
SAWLE # OArE SAMPLE LOCATIOM o LITERS FIBER DEASITY M ¥/
A
2410198508 0719709 | Ciean aren - cutside decon emtrance wre.o 1w.8
JLCAIBLIOPL 1 “0f19/8% | Personet - workers bresthing rene 1352.0 37.3
JECATONEDIZ 10/%9/89 | Clean arem - outside decea entrance 1662.0 22.%
tJlﬂW’ 19/19/89 | slank "o

S/MM2 = Structures per square millisster S/CC = Structures pet €

7/7CC = Flbers per aubic contiveter

< = Lezss thmn XFO = W f{sars Observed
FAMZ = Fibers per square afilimeter

Afr sawples uere analyzed using framasission Electron Nicroscopy (1iR) EPA level ){ (YARAU
Nicrorcopy (POM) NIOER 7400 A (as madified by OSA/EFA caunting rules). Susples were amsl)
eccredited (sboratery.

® Thess semples vere prepared by Leu-tesperature plasme ashing ard equecus redeposition due te overloesding of @

ARALYSLIS:

srructwes cons {ating of rmitiple {ibers mey hove disagaregated durlng sasple preparatisn. Corsequently, osh

bigh.

v
{

€.
1.
LN



Ashestos Bulk and Water Sampiing Resulls

Sligo Middie School, Monigomery Cousty,
WAC-TV Washinglon

TABLE #2
MK SANPLES
SAHPLE PLM AMALTSIS CF BULK SANPLES |AMALYTICAL N
SAUVLE # DAIE SAYPLE LOCATTON EXPRESSEE 1M PEICEN ASPES™US | SEMRIPIION
JCA30188901 | 10718789 | Med floor tiie - clasarooen 18 5.0 Chrysetile
1LCA 10188701 1C718/89 ! ged floor ti.e mmtic 0.0 Chrysotile
ACL10180902 | 18/18/09 | Ten floor tile - clessraom (8 5.0 hrysatitc
NAVNBM02Z | 10/18/09 ltm floor t'le mestic 5.0 thrysoti t«
SvPLE TEM ANALYSIS OF BULX SAN.ES JWALYIICAL |
SAPPLE # DATE SAWPLE LOCATION EXPRESSED [N PERCENMT ASIESTOS | DESCR.PIIO
ROCI0198915 | 10719/89 | Black pad viad during Method B2 ] Chrysatil
ACL10198916 | 10719789 | Red pad wveed during Nethod #1 Trece Cheysot{l
ACLI0I190718 | 10/19/99 | Residual dust on flosr after Wethed 3 | Trece carysottl
VATER SAMPLES
ShwpLe JOTAL STRUCTURE CONCENIBATION | <SBM ST
seae # | baue SAMPAE LOZATION ILL siazL) wn
RCAI0198903 | 10719789 | Vater usad dur'ng pre-clssning ' 96664 “az
ACHIOIWONT | 10/19/89 | Uater used ducing fioer cleening after 14491.6 2
|. finst stripping Method M3
< @ Leng Than > » Greater Tham B0 = No Fibers Gbasrven  MLLL STR/L = Mitlion Strsctarss per Liver
ANMLTSES: Vater samples wers snalyzed using Transa!ssion Eleczron Kicroscopy (16M) EPA wathod 60974-

using Polerized Light/Dispersion Steining (PRM) 40 CFR Part 763 Agp.A to Subpart F, end T
EPA Level 11, @ sami-queentetive sdapletion. Sesples were smalyved by R. J. Lee Grap, an



VINYL ASBESTOS FLOOR TILE STUDY
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