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1. IYTERCUUCTICN

The ckjective of this investigaticn was £tz datacmine lavels
cf aizbcrme asbestcss fiber generatad during the rameval of worm
asbestass-containing valve packing materials. Thesa packings are
pPra2ss-£fit ints tle flanges between the valve and the ccnnecting
pise. The packings manufactursd by the A. W. Chestacton Cempany

snta2in woven chrysctile askbestcs fiber impragmnated with a resin.
The packing is cast intos a rope having a2 morz-cr-less sguars
crzss sacticn agprsximacely 1/4- to 3/8-inch cn a side.

Cver time, the rasin detaricratas and, as lsaXs eczur a< thse

- LS

flange, the packing must be raplaced with a naew cre. This study

.-

fzcuses on the lavel of asteszos fiker ralsasesd intas the air
during the rameval of the drizd astestss weven it

-
- =20 --=er.

2. AIR SAMPLING PRCCITCRTS

Alr samplss werzs czlleczad cnm Novemzer 22, 1383 az the A. W.
ChestarTsn Woourn facility. These samples wara csllectad in the
Eciler rzcm ccontalining twe procass steax beilars.,  2cth beilers
are insulatad with astestes lagging wnhich aggears tz be

cmplietaly intact and iz goed condition. The valve usad ina these

J

tests was lcocazzd on zipe leacding £ the tsp of

¢ the

o)
o}
(1)

-, e
by
-

ne packing iz the valve needed raclacazent.

In this ta2st, a six-inch ket watar valw

¥
lccasad at the =3¢ ¢ +the kcilar was raxce

- " ewn v

sa= Azgendix D)
T a¢ £cr packing
reglacament. The belis attaching the valve ts the risge were
"locsened and rameved ané the valve was pried oIZ the packing
matarial that was sticking to the two flanges. The valve was
tlen lcowered to the flocr with an assist frem a rope sling.  Alr
menitering was. carried out, as described below, during the
ramcval of the packing matarial. t was nctad that the packing
was comprassed flat to agproximataly 1l/2-inch by i/3-inch. The
packing was remackably dry and a dust was visible duriag the
first attampt at ramcval. The packing was very sclidly achering
to the mez=al flance and had tc be remcved using a cald chiszal

.
= wa
al.l aalanier.

Alr samples were czllectad for bBecth thasa eanvrast
A_.cSccscsSpic (FCM) and analy=izal transaission electrson
mIcTsscspic (ATEM) anaiysis. A 25 mm mixed-czllulcsa estar (MCE)
memzrane fil<Ta2r hawing z ncmingl pos2 sliza ¢f 0.830 micrcmeters
(um) was used fcr the PTM samgple and 2 25 mm MCI fiitaer with a
neminal gcrz2 siZz ¢ 0.43 um was used for the ATEIM analysis.
Thes2 c2ssett2 anc pcrs sizes are thes2 reguired for the 'NIOSE
740G PCM and U.S. ZPA TIM methcés. ’ ‘

=t
zecilers. Thls tciler had nct teen cce:=1=ﬁ Zss savarzl years anc.
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Twe 117 VACQ gpumps wers usad £z draw the ai- thrcugh the
i 5. ALrX f{lcw was czntrollas thrsuch eritical erifices, cne
er-Zlces ZIz2r each filter tvge. The crizical orifices wers
carizvz2tad £or air flew both. bessrz azd aiter the samples were
csllsczed using a Buck bukkcle metar, a primary calibraticn
stancdard. (see Acgendix C).

Alr samples ccllacted iaclucded a PCu/ATT™ EacksTound sample,
@ FCM/ATIM sample ccllactad during the valve disassambly and the
&c<Tial scraping o the gaskat from the valwvae. A PM/ATEM sample
Fair was ccllectad during the racki=mg remeval (see Figure 1).
anc ancther palr ragrasenting the airserie finmer concentration
¥ithin the wcrkar’s bre2athing zone wars collec=ad tiTsuchcut the
entlzs raocval prccass (Tigurss 2 to 3).

P4
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Prior to any activities in the bkciler rocm, twe blank (er

Eackgrsund) ir samples wers callectad for PCH/ATEM analvsis,
Figurssl thrcugh S illustrata the air sampling prscedurs and the
relationship of the br=athing zsne sampls te the packing ramcval
cperation. .

3. ANQALYTICAL METICDS AND RESTLY

Bulk analvsis of Packinc Matarial:

Samples c¢f tlhe actual gaskzt and packiag matarial waraz
collectad aitar the rsmcval prccass. These samples werz analvzad
by the EYGEIA INC. Lakcratory. The bulk samples wera analvzed by
.polarized light microscspy (Z2A Intarim Mezhod: Agtendix A =
éub;a:: F-4Q CIR ParT 763) at magnificaticns rancging £-cm 10x &2
400x. The esTimated phase akundances ars preovided in weighac
perczesnt and ara acfurata U2 withain 10 tz 15 perczent cf the amecuntc
repcr=ad. Thls mezled is sensitive tc the prasanca ci astestes
ts less than cne percant v weight The EYGEZIX INC. lazcratsovy

4
2< bv the T.S.

is accradit £7) fsr askhestss in bulk saxtle
analvsis (#13868) and by the Stata of Massachusatis £cr astest:ss
analysis. Thls lakzcratsry is alsc accreditad under 2he Nazicnal
. Velunztary Laloratosry Accradizaticn Prsgram (NVLAS), number
1011.00, acdministarsd by the Naticnal Institute of Standards and
Tam=m=

Technclegy (formerly the Naticnal Burs2ujcf stancards).

The results cf the tulk analvses ara shcwn in TaZla 1; the
lazcratory werksiieets arzs ccntalined in Agprendix Al

LTy

TAZLE

-

PSS B PR, ST ]

BULX ASBESTCS ANALYSIS OF PACTTNG AND GASRXZET MATIRIALS
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Results’

610 Gaskat ‘Askestcs

(Ch=rsctile) 45%
Callulcse Fizer 2333
Cracues 20%
PLL . - Packing Astestcs
(Chrrsctile) 0%
Vermiculits 5%
- Opacues 43%

—

o
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Phasa CzntTast Yicroscoric Analvsis of Air Samrles:

The air samples were analvzed by a czmtined phase
csntrast-pzelazized light micrasscscic techn;cue. The tcstal fiber
csunt cyr—asncnds to the National Institucte of Occupaticnal
Safetvy and Health (NIOSE) Methacd 7400 £cr determination of
astestTss fibers and should be used sclely when assessing overall
air quality aczording to tlhe apcrocr*ate OSEA c¢r EPA standards.
The asbestss fizer percantage refers to these larger fibers (cn
the filtasr wedge samrle) which czuld be pcs;:;vely identified as
asbestoss by polarized lich“ micresscspy. The asbestas fiber
percentage given is qualitative cnly and resprasents an estimated
pe’cantage cf the total fibers cn the filter wedge which ccsuld
be identified as asbestos. This value sihculd be used as

ementary iafcrmaticn for assessing cuzrant alr cuality and
cT t2 ke usad azove for de.a*n*ﬁ-ng ceorclianca wigh
atory alr cuality standaxsds.
Results for the analysis of the fouxr PC4/TTM alir saxmslias arz
a

shcwn in Tazl

ANAZTISTS OF AZR SAMIIES 3Y COMBINED
PEASZ CONTRAST/FCLARIIZID LIGET MICRCSCIEY

Samcle Nc. 02: Beoilsr Rcem Backcoround
Tstal Fiser Count <0.01 f/cc (Tiker per cubic cantimetar);
No Asbestcs Fiker Detactad

.Sample No. 04: Gasket Removal
Tstal Fiber Count <0.01 f/cc; Astestss, 303 (Carvsctile)

Sancla Nc. 06: Packinc Remgval -
Tstal Fize- Csunt <0.0L f/c<: No Astestcs riber Detactad

Samrcle Nc. 08: Perscral

Tobal Fiber Count "<0.01 f/cc: Asbestcs, 25% (Charvsotile,
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Analvtical Transmission Flecewsn Microscozic Analvsis cf A=

Samrples:

A Philips Mcdel 300 Analytical Transaissien Electron
Microsccpe (ATEIM) eqguigped with a non-dispersive X-ray
stcectrcmetar and having electraon diffracticn capazility was usaed

- -
-

fcr the analysis. The analytical method used was a mccdified
versicn of the Unitad State Environmental Protecticn Agency (U.S.
EPA) "Methcdclogy for the Measursment of Airborme Asbestcs bv
£lectrcn Micrsscopv”, Lavel III, Contract No. 63-02-3256. The
meéifications invelved csunting an arsa of the filtar to achieve

analytical sensitivity of 0.005 structures per cubic centimetar

* e s e
as raguired by the "aAsbestss-Containing Materials in Schcols:
Final Rule and Netics" 40 CTR Part 763 (Arrendix A tc Sukpart E).

- e e

Accerding tco this raculaticn a building scacs is deemed %2 be

-

£r2e cf askbestcs (% therz ars fawer than 70 stTuctuiras per sguars
millizmetar (s/am”. Asbestcs fizers azz identifiad kv thelr
zcrzhclegy, hemical comcesiticn and salectad Elesctron
Diffzaction (SAZD) pattarms. Phetss c the morzttclecy werz takan
22> a= nTacicn.

Izr ea2ch sampls contalining astestss structuras Sor decumen
‘ ics of fizers_rger cutic centimeter

The z=suls exgrassed in uni

-
(2/cz) and nancgrams ger cukic zme=2r (ng/x°) of alr ars rspcezswad
. =0 Ta;ls 3 and the csmpleta2 czz=gutar trintsut cf the analyses is
cTntalnes in Accendix 3.
TA3ZZ 3
RISTLTS CF AIR SAM2LZ ANALISIS BY
ANALTTZICAL TRANSMTSSION ZLEZZTRCN ¥ICRCSCITY
Astestzcs Astestcs
Samzle Nec. ILcezt:cn f/c2 nc/m°
oL ' Bciler Rccm, Backgrsund Necre Ncone
Detaczed Detasctad"
03 Gaskat Remcval . 0.050 " 0.414
es Packing Remcval 0.0%0 25.04
) dr2athing Zcne 0.03% 172 22
duzinzs whcele
cteraticn

g
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.

4. DISCUSSION OF REISULT AND CONCLUSICNS

The bulk sample analyses indicate therz ta be aggrcoximatsl
45 tz 50 percant by weight chrysotile asbestcs prasant ia the
packing material. T:e packing material, when new, is
encapsulated in a resin: however, as the packing ages in place
scme rasin is removed to expcse a braided astestss rcre when the
valve is dismantled.

v

-

The alr testing during this disassembly at the A. W.
Chestearten Ccmpany was ccnductad during extremely aggTassive
ramcval cf the gaskat from the flange. The beiler unit had ncc
been crerated for saveral menths and the leaking gaskat, which
was the subject of this tast, had dr-ied and harZened in <he
flance. Tc parst the valve flance frzm the mating pice flance,
ccnsiderzzle force was applie t2 discsnnect the twWwe. Thers was
2 visible dustT when the twec parts wera saparatacd A ccld chisel

ancd hazxmer nad to be usad ts peel the driad gasket frsm the
gTscve ¢ the ({lange. This last crerazizn ragrtasents the

gT=22tT2sT progertiszsn ¢f the saxgling tixme.

The perscnal saxrcle was csllectac £rom the brsatling zcone cf

“he mecihanic whce rameved the cgaskat frzm the flange. The dual
sazmtling unic, csllactinge beth chase ccontrast and ATIM saxzrles
was hand held within a f£2w inches c¢f +the mechanic’s necsa and

scocuTh. The duratien cf thlis werk was less than 13 minusss.

- -——

An arsza sample was csllectad in the vicinity cf the valve as
L was Lteing remcved frcx the pirze flange. The cassatits was
b T cne

i zte
g fzct frocm the flange itsalf.

laced 2% 2 distance2 of azcu

Beth phase ccntrast and an ATIM backgroundé alir samcles wers'

csllectad in the beciler rsca kefcra any testing activitlas kecan
1n tlhat sgace. Filter blanks, (i.e., unexpecsed filters) yielded
ne fibers cn microscopic analysis. )

The phasa contrast analytical results ara at the limit of
detaction fcr the volume cf air tzat was ccllected. The total
iTEcrnie fiber concantraticn was exceedingly lew and well below
tng Pe;;;sszble Trzosur: Liziz ({FZl; ef 0.2 f/cs currently
enZcrced by the Occupatiznal Safzty and Eealth Administration
Ne=1\" e o :

SENY . Th2 ILcCw alrzkcrtme fizer ccncentraticn and the shcrs
duraticn cf the wrwk comzinz S give an even lower Tile-weightad

-t ke
-

average exzcsurs.

13
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v

The ATIM rasutlis a2 2 merz "abkscluta" in the assassxzent of
acsu2l aiztcrme astbestcs fifer ccocnecantsacticens. Unliks the thasa
csnT=-ast me+tiaod, uses for enlcrsasmen the cccusaticnal
standazd, which is based on the 1 finmer csunt, the ATZM
rasulets axs basas on actual asbes fibers. Hesz racain tke

irtcrme firer csncentraticns ar2 exceedingly lew and, in facs,
the astesiss stTucsuras saen wer:z ncn raspirable.

Al the astest=zs-czntaining artifacts that wers cisarvad cn
the filzars a-z shcwn i tle Figusas in Agpencdix E.

Feur filtars wer-=z analyzad using phase csntrast micrssccpy
acz=r3inc tz the NICSE 7400 meathed. The rasults arz as fcllows.
A Backsssund sa3cla takan befcre any activiity tock placa gave a2
firer czunt cf less than 0.0L fiker per cubic cantizmezar (I/cz).
Nc astestzss fiber cculd ke cdefactad. During caskat ramcval the
fizer ccunt was 0.01 f/c=. Curizg packing cTamcval the fiZer
csunt was less than 0.01 I/cs. Finallv, a perscnal saxzzle
csllactad during te whels cperzzizn cgawve a fizer csuat ¢ 0.0L
£/cs. This operaticn included pullizg the gate valve away ITcx
t-a ZIlangs, and the semewzl ¢ otk packing and gaske:t matsrials

_using a2 csld chisal. The tcstal elagsad tize Izr thls creraticn
was akcut 20 J_nutsas.

- — -

Tour alr saxmgles wer: ccllactsed for analvsis Bv analvzical
tsansmissicn electrsn micrsscopv (ATEM), with tie Isllcewiag
rssul=z. A backgrTzund sazzsls esllactad cvar a2 pericd eI S0
minuszas gava an asktestIs. stTucTurs ccunt e lasz than 0.Q0S8
sTTictuTas rfer <. That is, nc astestcs fiter was fzund at 'the
linit cf detacticn.

Durinc packing rameval, an astestss structus:2 csunt cf 0.0S
Sricturss per ¢z was found. During cgaskat rsmcval, the astestces
[Rebgtlogmtabe)

cructurs ccsunt was 0.Q05 stTuctures per c=.

e Thesa saxples
ragrasant alizserme firer ccncantrzticns in the arzzz adjacent €2

.tXe cgeraticn. A perscnal sazmgle czllectaZ in the brsathing zcne
o tle creratsr gave a rasult cf 0.035 structures per ¢ for the
duzaticn c£ the crerzticn. -

Bv wav af exglanaticn, we prsvide the follcewing ccmmencs.
The ta2rm "s<Tuctures rer cuitic cazntcime=zar" rnciucdes individeal
fizers, firer bundliss, clustacs and matricas. Refarring &tz tha
SoCTIgTizas, w2 $22 taEt o2 pejesliy oI 2szosTIz-scntilining
arzlilacts fzund wesz2 mastricas. VYary £aw single unattached
22z:23Tz3 fizszzz wgos fzuend gnoany of the somglaz. Wae warz unz:tl:
Ttz zTaia sa2lected az2a electrzn éiffracticn (SAZI) gastzarms cen
Ta2 fize=-s Et=2czu32 thav wWaras cza<a2d with resin. Fizer
idzmeifizazion was mada on Sha tasis cf mzoznzclzsoy and ghemiza=s.

1l

coteg mavwim—,

YN

et oot na, B A g e ematts b o b

o oot 4

+ ¢ w0 ofatratd dnardnl | Shatte




EYGZIA INC. Prsiecs= Ne. 5817 EYGEIA INC.

The shcrt duratiscn cf the dismantling cres-aticn made i
necassasry ts csllect the perscnal saxacles at a higher velumessie

flew rata than is nermally usad. Alss, a fas gr2atar numker of
47 4 - ]

¥ ¢rids had to be examined in orcer ts attain the detactis

o
linit cf 0.005 stzucturass per c=. The csmoutar printsut attached

Erovides individual measurzments of the astestss fiber matricas.

.+ The phctsgraphs, we believe, ars a gacd ragrasantation cf tahe

- 12 2=

stucturss obsarved (k2eping in mind that therz wers very faw cf
them).

Ia cur crinicn, the aixtcrne askbestcs fiker czncanirz<ien
created during the aggressive ramcval cf dried, scent valwve
packinc/gasket ¢Z the type usad hera is axszedingly lcocw. The
shext duratieon cf packing/gaskst reglacament werk (i.e., 1lass
than 13 minutas dEurzticn) alss has o il=geT=ant e2ffacz+ in
raducing alrsacdy lcw tstal desa ts the werkar.

In csoncliusicn, the rastlss cdamenstrzia that the aghest:s

LSRR —ea =

fizer lavel is well belcw ewven £he cur—anz CSEY) Standa-Z ¢ 0.3
£/ c- tite 0.1 £/cz actien lewval. Tha shco= duzzzi =

worik prscadura, arproxizatalv 20 minutas, furtier r2
laval axgesusa J

<=2 wiken fassas cn an d-acur Tijme-welghzad avarzce

- -
-

In mera "akscluta" tamas, the acTial astestss fiter ccontans
1T tRe alr at the werskars’ =rezthing zcsne is alsc vary small
incdeed. Tze phetsmicrIgTezas included in this rapert dezict 2ll
&sSestss-csntalninie kcodiss cisarved con the filcarss. Withcut
exsaztlicn, the fizers wara enclcses within larcer bedies cf rasin
or the individual £fizers wers enmcagsulzatad wizth rasizn. | We
believe tzat thesa fikers csuld nct ke rasgirsd deezly inta £h
T2sgirztsoy tract.  Racier, they would ke tragped in the urpger
Eronchial tr2e ts ke raacved by mucsciliary actien. We alsc
infsxr tha '

with rasin, a fact that may affscs the fiker Tctanc

e

T the cne singls asbestss fiker encsuntsrsd was csatad |

em- o

. e S e b2 ey o B o @
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Ashestos Anzlysis Worksheet

Tliez: Name

L.,%

KYC==A JCB# gé 1 A\

ezt ldeztificaden

C -

FVG;..A B- 99¢9) R

Date

W ~3/s%

Collezzed

Jampie Lacadon

o ECL.C[’\ S~

- <N
sross Sample Des:r:puorf

By: Friable? Eomegsnesus?

(e '(‘4\-:.}\".\\ Dats: ) 32 [R No O ves ENo
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1 Cailuiose Fizer
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Asbestos Anzlysis Worksheet

Cliez: Name

o HYCE:A 1084
,Q\c.La,& Lo orbyer ‘ = SC17

Cliezt ldezuficaticn : ' Date i ;
E/CEIA EB- / W213/53
Gt l SAEE- 17660 Collezted ’

Sampie Lacarion

. \

(zsCeN

Gross Sample Desesiguion By S Friabie? Homogsanesus?

C_w___._ A,Ci.{}b"‘: /,y\;:‘-g.\ Duc:;,}"{' E Y O No O ves @Vc
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EYGZZA INC.

Prcjecs Nc. S&17

P

AZIDIZ D

LETTER TRCY A.W. CZ=TSTEITCN DESCIT=TTNG

GZZTA INC.

SAMPLING LCCATION AT TEZ RCBURY MASSACSTSITTS FACIIITY
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AW.CHES ERIUON.CO. . SEALING DEVICES PUMP SYSTaMs TEB:}"YICZLL PCHJCNJcris
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B O v BT LY e e LI LT TIRIY L LA

825411 January 4, 1989

Mr, Richard 8. Kirby, P.C.
20 Ashpuratan Placa
Boston, MA Q2108

St ajeam w4 wse

' Qear Sir:

Fallewing is the iavormation cancarming the valve and dciler at qur Wektura
location, that air quality tes::ng was dcne on: :

Beijer - Cycictterm Stazm Generztar
» Serial Ne. - 14312
National 3card - 10E7S

Max<mum ¥.2. 1bs. - 150 :
. Type - C3-2000 CL-3-43 .
Heating Survac2 - 3.32 -

Staam Ibs. per hecur - ZG/O
Yezr - 1862

Yilve - Walwar=h
Type - Gatz, Maia Stac .
125 10., 8" (pipe) ’ :

re vt W et 4w o #

Packing - We beiieve the packing is Chestarton
Style 1722, size 3/3" c.s.

R e

The bgiler was taken out of sarvicz approximataly July, 1985. -
[f you have further questicns, plezsa fael frse ta contiact me.
Thank you.
Sinczreiy,* -
. o - //
c. =L;é4.£/°é/
Neil Lacnard

- Mznager of Plant E1cxne° ring

NL/ 7t




EZGZZA

INC. Project No. 5817 EZGzZy INC.

ASTENDIX 2
ANALITOCAL TRANSMTSSICN ZLECTRCON MOCRCOSTITY

FECTCMICICGRASES OF ATR SAMTIES
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