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AS3ESTCS FISZCR CCUCENTRATIONS IN AIR FROM SPRAY FIREPRGOT IN

OPCRATIGNS USING ZONOLITC -PRODUCTS

In order to dotormino concontrations of airborne csbectos during
ond after the agplicotion of vermiculito-oshastos comont e=sterisls in
the fireproofing of structursl stosl, obsorvotions were mado st thrsc
construction sitos in Son Francisco on Nhay 26, Fay 28 ond June 4, 1970,
Considoretion was given to tho sctusl snd potential exposures of (a)
workson corrying out tho spray operstion, (b) workers in sllied trades °
nestby, and (c) the genersl public.

Sites studied, Throe spray operations were survoyed: (1) the
" Embarcadezo Centar, whare Mp, G, Connoll wes spray contractor; (2)
the P.C. and £, Headquariers Building, whero the spray contractor wss
€ & R Plastering, Inc. (Pr. Rassussen); and (3) the Milton Towers,

shore Fr, G. Connoll was also the contrsetor, s
( Pethorls., Alzborne fibor concantrations wers deterainaed by

dreseing air throuch ¥illipure type AA filters, with 0.as ssan pors
size. Sesples wers token {n the broathing zones (82) of men working
with the asterial and st various locations surrounding the operations,
. Air flows ranced from 0.11 cubic fest per minute (cfa) in bresthing
l . zones to 1.8 cfo in ereas more distent, Portions of the filters uwers
mountod on slidas, snd the fitors in 100 aicroscopic fiolds counted,
using phase contrast microscopy at a samonification of 430x, The rnuztcers
of esbestos fibors soen were convertad to concentrations, sxpressed in
fibers per milliliter of sir, by taking into sccount the ares countod,
the flow rate, snd the ssspling tise, '

Resultg, ’
Esdetcadera Centor = May 25, 1970, Sproying was being conductad
on the 4lst floor of the Ad-gtory buil2ing, The thres men at work st
this site were all plestorors; theso were no hodcarriors. The plasteress
moved their own stores But dig not clean the arca as they worked, Tha
floor of the work sitc was covered to nn oslimalod depth of two inchos
with redound ond ovorzprayed firepruofing materials. The gun froa
which the cateriol aas boing oppliud wss boing operated at a relstively
bigh sir flow rate, resulting in concidoradle rebound,
Sesples ware taken () of the air in tho broothing zonos (C2) of .
the gun operetor ond the man acving tho stago from which the oparator
) was working; () of the oir in tho sraoa surrcunding tho szpray operation
C (C) of the olr muving through the 43rd floor (2 fluora chove the sproy
“operation); (0) of the sir in the bresthing zone of tho invostigator
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. os hu eovoed around tha zpray operatiun (ocuivalunt to tho oxporure
(’ . vhich msioht bo axperiuncud by n constructiom workor 1ln the area):
: (€) of tha 3ir in Lho broathing zone of tho mixcr uporatur working
on tho gaguad floor (Tublo I).

TADLE 1
EXRARCADERO CEITER AIR SAMPLES

Sample : ' Asbestos fiders

liueber , Area » total £/m)l  f£/ml ()S ua)*
sk (A) Spray oporator's BZ | ' 7.96 6.54
51 (A) . - .- . : 2.53 o 2.18
A9 (A) . .. * (Held near
back of head to protect face of
filter) 3.56 3.18
57T (A) Stage mover's BZ . 1.86 1.5%
2249 (B) Area near spray (1-50 fect dis- : ' :
tant, some direct spray on f{lter)0.030 T 0.028
. - 2250 (C) Background area, 43rd floor (air '
( flov past sprny-enernsgod drapas) 0.020 0.016
sé () Investigator's B2 . 0.79 0.60
x8 (E) Mixiang Operator's 32 0.7T7S 0.T710
i . :
) ‘ -
®Present tentative occupational threshold liait value of 5 2/al is
based oa fidbers greater than 5 micrometcrs {a length. .
u

PC&E ufloin - Sy 29, 1970, A crow of §, with two guns operating
sismultonoously, wss ot work on the 21st floor. The first fmpression on
arriving at the work site we3a of closnlinoss ond order. Tho hod-carriars,
when not soving the stagos, ware scraping the floor noar esch stage,
snd =oving the accusulated robound snd ovorspray firoproofing materisl
to s lsrge contral pilo for rosoval. Thero wos a busincss-like atmos-
phere, snd tho crov sppoorcd to be afficicnt, [t was noted that moving
of the stages wmas asccosplished, for thao most part, without reguest
froe the gun operator, but on tha initiativae of the hod-carricrs. The
sproy used hare appesrcd to bo dricr than at the proviouc site, cnd
was being opplied at a lowar volocity snd flow rata. Tha finished
spruoyed surfoce oppoared to be sosowhat roughor, but tho tuild-up froa
losving tho gqun in one placoe toa long was less, leading to 3 moro
comfortable working pace for tho oporator and leza direct rotound on

(;' his face ond porzon, Sasplos wore takon: (A) in tho broathing rona
of tho gun oparators (0) in tho bresthing z0mo of the investligutor
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. (oquivelent to tho breathing zona oxposuro of Lho hod=carriers; (C)
upwind and downmind (appruxicatoly) of tho stages, in the gonoral area

( of tho stages; (D) in tho broathing zones of tha mixer operaters; (C)
in tho gcPETS1 aroa of tho wixing oporziions; (F) ono floor bolow tiw
sproy oparations; ond (C) in tho geonorol oroa of sproy oporstions (Table [I),

TABLE 11 ,
PGLE AIR SAMPLES

Sample . Asdestos Fiders
Rumber i Aree ’ . _Total £/m) f/=31%()s5 -=
53 (a) Spray operator's B2 . 23032 2.91
1 (A) . - .- 3.15 2.6)
S5 &3) B2 of investigator, close to npraym A e
stage, valking vith hod-carrier 0.16 0.1h
2 (c) Area, * h0 feet upvind of single .
_ stage Tair flov variadle) 0.13 0.11-
3 (¢c) Area, * 40 feet dovavind of stage , :
. (asr flov variadle) " 0.29 0.23
60 (p) Mixing operator's B3Z (vind avay . . . -
| from) 0.50 0.42
| s2 (D)  MSxing operator's B2 (vind tovard) 1.h2 1.25
59 (%) Mixing area (detveen tvo mixing
operators) ) 1.09 0.98
61 (2) Mixing area (detveea tvo mixing .- .
. operators) 1.3¥% 1.1%
. 2187 () Background, 1 floor beldv spray
v ‘ operations, most air flov not
through the building to filter, ' .
YUt variadle. 0.01% 0.011
o § (c) Area, bdetveen tvo stages (curreat
to pump cut off at variadle times, J
total flov through filter uacertain) 0.038 0.036
s (¢) Ares, * 30 feet from stages (2) 0.072 0.061
- 2149 (G) Area, ¢ 35 feet from stage, (air - '

flov in ares uncertain and variadle) 0,36 0.3k

®Present occupational threshold limit value of $ f£/ml is dased on fidesc
greater than 5 micrometers {n length, .
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Killon Tomes = Juon A, 1777, Spray operalions eero umietway on
the 213t rluor off this Luilding, Thoro was a staady mestorly wind through
( tho building, A cocond un crow was czaraying stairmays on Lhe "35th =nd
) 31st flogga,. The job sito was clean end ordurly in zppearancs (conzi-
doring the rature of Lho opcsation), amx! tha hod-carrier was closning
tho floor o3 the steqo was moved., The cir flow rate and rulo of cppli-
cation was sosarshat hisher than on the P C & £ job, tut not as high as
on tho first job, Tho mixing aros was in {ho bosesont of tho tuilding,
but thosa wns o good llow of air through tha alxing ares, sccondsry
to tho high wind zpeeds aloft, Air szeples voro token in (R) the
sproy oper=to:'s breathing zonc, () the hod-carrics's bresthing zons,
(C) upzind and comnmind of tha ares of tho soray stage, (D) on the up-
uwind sica of tha tuilding on tho ISth floor (tho upporsost level 2t
which contimuous floocing had boen installoed),” (€) dowrmind of tha 17th

floor, (F) in ths aixing operator's bnathzng zone, .(G) in the ares
. of the aixing oporzation (Table III),
o : TASLE 111 T e
RIL?OIA '1'0"?88 AIR SAKPLES
Sanple . ) Asdestos
Buabeyr Area )tal f/m1 r/a‘°(2§ us
62 (a) Spray operator's B3Z . 2. ba 2.20
. 6d (B)  Nod Carrier's B2 . 0.h9 0.33
C 2268 (C) Upvind of stage 0.06007 0.0007
2262 (C) ' Dovavind of stage - 0.01A7 0.0137
‘ 73 (D) Upvind of 35th floor - Backgrouand
' . . (Probd. non-i{so-kinetic flov at sone pone
filter face; validity as a seen seen
final zcasure of fider backgrouand :
level?l) _
2259 (E) Dovawind of 1T7th floor (four 0.0017 0.0017
. floors bdelov spray operators) '
sT (F) Mizing operator's 32 ' 1.6 1.4
69 (r) Mixing operator's B2 0.55% 0.50
63 (¢) Mixing Areas .0 0.3 0.38

® See nots tables 1 ang 11,

Ashigns 21y S~onlins, Alr somplas wore tokon in upwind ana cown
- wind stroot arcas around tho Hilton Towers on June 23, 1970, Pusps

coming air throush Killipore filters at flow rutos froa 0,057 to .11 .
cubiec faot per ainute wore used, A total of 8 sasplos were tokon; 4
Upeind ond 4 dowrmind, 2 uwind and 2 dowwind zaonles wore taken
. in the sorning =ndd aftornoon (Tablo IV), The sosplos in the upwind
L sroa (wost of tho hnotol) wore of two kindsi stationary somples (in
parking lot of tha SO0 block of Logvenmorth Stroot), and “soving”

ode
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complos (in tho ganaral area bounded by Turk, Jomns, Pozi, and liyde

( " streots), The soving szwples woTo talwn bty an investinater eeasing a
filtor haldar, Tho dowwmind sasplos mars talton in ths sace way,
Stationary sacplos sero taken at two locations: the mosning sosplo froa
on open uincoa (2nd floor lovel) at 150 Powoll Stroot and the afterncon
sasple on tha toof of o parking lut offico ono bloci: most ol the
Hilton, (The moving scoplos were tolion in tho orea bounded by Rarkot,
Cront, Cosry ond Kason stroots, )

L RS . . . v A mmes e

TAZLE 1V
Air Sampling Results
(f4vers/ml)
Upvind Sensitivity® Dovavind ' Seul;tivity'

Korning . . R )

Stationary 0.024 0.005% 0.016 0.016

Moving 0.01h 0.005 0.0M2 0.009
Aftornoon : o H

Stationary 0.077 © 0,009 0.015 0.005%

Noving 0.009 0.005 . 0.005 0.00% . .

— - on filter =
, ® Rinizus fitor conceniration/is 1 fibor per 100 fields obscrved.

Sensitivity is firwersely proportional to the volumc of air passcd
. « . through the filtor,

.

Dizcuzeior, Tha occupational oxposures to zpray oporators sers
not sbove the currently roccomosnded threshold liait values for cshastos
expozures, shich heve rscently bSoen tecommondad for roduction to & ¢ /al
(fitors over S nicroasters in lenpth) besed on a tico-seighted svarace
over an 8 hour work day, 5 days s week. Only one sample higher than
this level was found, The wido variadility is normal for this type of
oporation, Xavertheless, thers is.1ittls smoroin of safoty and the
potential risk froo ssbestos inkalation {s such that we would roccoa=snd
that oxposusos bo roducad svon furthor, Concentrations droppad off
ropidly in the adjacont arcas ond mey reach levels of the oabiont air,

Beckground or asbiont air concentrations raongod froa less than )
fibor per liter of oir (upmind high in Hilton Towors) to 77 fitess per
-1iter at ground lovel upmind st Hilton Tomers, The variabflity reflccted
the varioty of wind conditions during the study, aultiple constzuction
projects in tha domnto=n ores, 33 mell a3 inherent casplina variations,
There is no moy to ostisato tho contribution of the firecprooling zpray
Jobs taing studiod to tha overall backsround fidur level in San 7ssneizso,
In othar studics, in Cast Gay, we havo found tho averaqe asbeastos flitoer
concanirations te de spproximstoly 1 {/liter, dut somotimes going as N
hich a3 12 f/14ter.

Sinco confuczion may arico fros using difforont units to descsibe

(_ concenteations of fihers in work arcas snd in aabjont air, tha rangos

of concantrations oxpresszod uniforaly os fibors por liter have boon
groupod in Table V.

o5
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TAGLE V

CORCLPTRATIONS CF ASCISTOS FIUCHS IR AIR CXPRISSCO 1IN FIRZRS FER LITCR

A ———
Value or sita Rannas fibar</]{tar
Propased occupalionsl threshold .
liait valua (ACCIH)..e00qee 5,000
Spray crow broecsthing zonos . .
Cun NPOTolBTeecescccvenccce a 2““ - 7,960
Stlg. BOVELeesevovsevccconse ‘90 - 1.‘“
"uw mr‘tﬂrcncooaoooooo * N w - 1.610
Adjscont sork areas on ceme floor, - 1 - 360
VYork sreas on other floors..... - S SEC TS U %
Vicinity of buildings being sprayed, .
Upwind,.coecccccccccsscccee * 9 - n
Dﬂﬂh‘d.....u.u......... S - 42
Asbisnt lh'll\sﬂv AT0B.,ccccee €<l - 12
*Fibers Over S ua in longth other values not corroctec for this,

The threshold 1iait value for occupationsl exposures proposed by the
Acsrican Conlorcncs of Coverncontal Industrial Hygionisgts has teen
included for raeferanca (TLV), CExposurss of cpray crows averaged below
the TLV; workers in adjacant areas of the sass buildings were exposed
to concentrstions from 1/10 to 1/5000 of this value; individuals on
other floors of Lhe buildings and in the building vicinitics had
transitory exposures renging froa 1/100 to 1/35000 of the TLV; extient
eir levels in ths Bay Aroa wore froa 1/500 to less then 1/5000 of this
value, Dirsct extrapoletion from recomsondod occupstional lovels to
the community is cesrtainly not justified, but in the sbscncs of

asbiant air or eeission standards, .ths TLV providos a point of refe-
rence, 1t doos not taks into sccount 24-hour-a-csy sxposurcs, or the
fact than childron msy te exposed with the potential for s longer lifc-
tise of retantion, Cven with these rosarvationa, the concontrations
mossured to date in ambiont sir do not sppoar wlarming, Since unnocos-
83Ty oxposures t0 asbostos should bo provented and community contaami-
nation kept to @ sinisum, we oncouragoe sll procticoblo msesures to

contain setsrials and provent fiber diasseainstion..

Prepersd bys

¥, Clark m. 'o°.

Je L.m !mlt. RS, »
Oougles P, fowlur, K.S,
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