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AGBESTOS FIBER CONCENTRATIONS IN AIR FROM SPRAY FIREPROOFING

EXHIBIT | 40557

U

OPERATIONS USING ZONOLITE PRODUCTS

In order to determine concentrations of aird
during and after the application of vermicﬁlite-u
materials {in the fireproofing of structural steel
vere made at three construction sites in San Fran

May 28 and June U, 19T0. Consideration was given

. publie.

orne asbestos

Teirpl.one
(41%5) 6853553

sbestos cement Alﬁ;}
P

cisco on May 26,

to the actual

. and potential exposures of (q) vorkzmen carrying out the spray

Sites studied. Three spray operations vere surveyed: (1)

.~ operation, (b) workers in allied trades neardy, and (c) the general

the Emdarcadero Center, vhere Mr. G. Connell wvas spray contractor;

“ trector vas C & R Plastering, Inc. (Mr. Rasmussen

Methods. Airdborne fider concentrations vere

"(2) the P.G.and E. Headquarters Building, where the spray con-

); anda (3) the

"E{lton Tovers, vhere Mr. G. Connell vas also the eon%ractor.

-determined by

draving air through Hilliporeitype AA filters, vith 0.8«amean

pore size. Gamples vere taken in the breathing sones (BZ) of den

' vorking vith the material and at vnriouo'locctibnn surrounding the

operations. Air flovs ranged from 0.1l cubic feet per minute (ctn)
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o in breathing zones to 1.8 cfm in areas more distent. Portions of
ohe v .

""" the filters vere mounted on slides, and the fibers in 100 micro-.

scopic fields counted, using phase contrest microscopy at a magni-

‘?:fgﬁ fication of Lk30x. The numbers of asbestos fibers seen vere converted

ik to éonccntrstionl. expressed in fiders per nmilliliter of air, dy

.Y "taking into account the ares counted, the flow rate, and the sampling
.’\

]

"7 . Embarcadero Center - May 26, 1970. Spraying vas being con-'

M _ducted on the blst floor of the L3-story building. The three men
ff .at vork at this site vere all plasterers; there were no hodcarriers.

(Q"QV{::The plasterers moved their ovn stages but did not clean the ares
SO SE . i
Z:. ' as they vorked. The floor of the vork site vas covered to an es-

fh.tincted depth of tvo inches vith redvound and oversprayed fireproofing

oty

TR

(e haka

.ﬁifncterisll. The gun from which the material vas being applied vas

s, s

J&}.} : being oﬁerated et a relatively high air flov rate, resulting in con=-
E 23 :

%37 " .sideradble rebdbound.

N DL

.""

“tf{:. Gamples vere taken (A) of the air in the breathing zones (BZ)

"'ffk;ﬁot the gun operator and the man moving the stage from which the

- operator vas vorking; (B) of the air in the area surrounding the

Jfﬁ" spray operation; (C) of the air moving through the 43rd floor (%
é} | fléorn adbove the spray operation); (D) of the air in the dreathing
'i‘ zone of the 1nve|t15ctor‘cl he moved around the spray operation
éf (equivalent to the exposure vhich might be experienced by a con-

L struction vorker in the area); (E) of the air in the dreathing

gone of the mixer operator wvorking on the ground floor.
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E EMBARCADERO CENTER AIR SAMPLES 40559
Sanple - ‘ Asbestos fibers
Number Area total £/m} ¢£/ml (>S5S um)®
rSL (A) Spray operator's BZ 7.96 6.5L

51 (&) " " e 2.63 2.18°
kg (A) " " " (Held near -

back of head to protect face of ,

filter) 3.56 3.18

kT (A) Stage mover's BZ 1.86 1.55

" 2249 (B) Area near spray (1-50 feet dis-
tant, some direct spray on filter)0.030 . 0.028
2250 (C) Background area, L3rd floor (air S
flov past spray-encrusted drapes) 0,020 0,016
56 (D) Investigator's B2Z 0.79. 0.60
48 (E) Mixing Operator's B2Z . 0.775 0.710

®*Present tentative occupational threshold limit value of 5 f/ml s -
based on fibers greater than S5 micrometers in length. :

PGLE Building - May'28, 1970. A crew of 6, with tvo guns

” operating simultaneously, va§ at vork on the 2l1lst floor. The first
impression on arriving at the work site vas of cleanlinesoc and
order. The hod-carriers, vhen not ﬁoving the ltageo.vgre scraping
the floor near each stage, and ﬁoving the accumulated rebound and
overspray fireproofing material to a large central pile for renmoval.
There vas a business-like atmosphere, and the.crev appeared to be

) etrici;nt. It vas noted that moving of the otugeo.Vao accomplished,
for the nocilﬁnrt. vithout request from,the gun operator, but on
the 1n1t1c{1ve of the hod-carrierse. The spray used here appeared’
to be drier th#n at the previous site, and vas being applied at
& lover velocity and flov rate, The t;ni-hed sprayed surface appeared

to be somevhat rougher, dbut the build-up from leaving the gun in one

-3- l(BY
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place too long vas less, leading to a more comfortadble vworking pace
for the opecrajior and less direct rebdound on his face and ﬁercon.
Samples wvere taken: (A) tn the breathing zone of the gun Operatér;
(B) in the breathing zone of the investigator (equivalent to the
breathing zone exposure of the hod-cerriers; (C) upvind and dovn-
vind (approximately) of the stages, in the general ares of the

stages; (D) in the breathing zones of the mixer operators; (E) in

-"the general area of the mixing operations; (F) one floor below the

-'lprcy operctionli'snd (0) 4n the general areas of spray operations.

-h-
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22 - PGLE AIR GAMPLES
( - Sample _ Asbestos Fibders
Hunber : Ares Total f£/ml £/m1*(DS ur)
53 (A) Epray operator's B2 3.32 2.91 o
. W
1 (A) " " " 3.15 2,64 f
'}}?f{ © 55 (B) BZ of investigator, close to spray
fais o stage, valking vith hod-cerrier 0.16 - 0.1b
i 115.2 (c) ‘ Area, + L0 feet upvind of single
SR stage Tair flow variable) 0,13 0.11
iy 3 (c) Area, + L0 feet dovnwind of stage )
s (air flowv variadle) 6.25 0.23
o -j . ' ' ’ }
LR 60 (p) Mixing operator's BZ (wvind avay -
g from) 0.50 o 0.k2
“A. . s2 (D) Mixing operator's BZ (vind' tovard) 1,k2 ihes -
* 59 (E) Mixing area (betveen two mixing '
- ' " operators) . e 1609, . 0.98 ___
'V,.;- 61 (E) Mixing area (betveen two nixins
< operators) T 1.3 1.14
A : R N . s °
it 21kt (r) Background, 1 floor belov spray
U operations, most air flow not
i o through the building to filter,
: but variadle. . _0.01% 0.011
A 4 (¢) Area, betveen tvo stages (current
o ' to pump cut off at variable times, . .
it total flow through filter uncertain) 0.038 0.036
s () Area, ¢ 30 feet from stages (2) . 0,072 - 0,061
L 2149 (0) Area, ¢ 35 feet from stage, (air
D flov in area uncertain and variabdle) 0,36 0.3b

®Present occupational threshold limit value of 5 f£/ml 1s based on fibers
greater than 5 micrometers in length. . :
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;z%%  Hilton Towers - June 4, 1970. 6pray operations vere undervay
\ {'-_ on the 21st floor of this bduilding., There vas a steady vesterly
Ffif | vind through }he building. A second gun crev vas spraying stairvays
%?” on the 30th and 3let floors. The Job eite vas clean and orderly in

appearance (considering the nature of the operation), and the hod-
ccfrier vas cleaning the floor as the stage wvas moved. The air flov

y rate and rate of cppl;cttion ves somevhat higher than on the PGLE
 Job, dut not as high as on the firet Jjob. The mixing area vas in'

. the basement of the duilding, dbut there vas a good riov of alr thfoug&
the mixing ares, le;oudury to the high vind speeds tiott. Af{r samples
vers taken in (A) the spray operator's breathing zome, (B) the hod- .

carrier's breuthink tone,. (C) upwvind and dovnvind of the area of the

.

spray stage, (D) on the up-vind side of the duilding on the 3I5th*

'@A:ﬂ floor (the uppermost level at vhich continuous flooring hed dbeen
'gﬁéﬁj‘ installed), (E) downvind of the 1Tth floor, (F) {n the mixing opera=-
oy :
5;41. "tor's breathing zone, and (C) in the area of the mixing operation.
A HILTON TOWERS AIR SAMPLES:

“§§f' Banple : Asbestos '
:éﬁ; Rumber : Area total ¢£/ml £/ml1®(>S um)
9?%{ | 62 (A) Spray operator's BZ 2.L8 2.20

FU- 6k (B) Hod Carrier's BZ . 0.4y 0.33

Ay A . . .

W 2264 (C) Upvind of stage 0.0007 0.0007

o 2262.(C) ©Dovnvind of stage 0.,0147 0,0137

3 73 (D) Upvind of 35th floor - Background

el (Prov. non-iso-kinetic flov at none none

x . filter face; validity as a seen seen

i final measure of fider background

level?)

‘.f‘r.’-i 2259 (E) Dowvnvind'6ef 1Tth floor (four 0.0017 0.0017
st : floors belov spray operators)
N L ST (r)  Mixing operator's B2 1.61 1.45

e 69 (F) Mixing operator's BZ 0.55 0.50 el
ela 63 (c) Mixing Area 0.43 0.38

.'1". ) ‘ ?6-
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Ambient Alr Sampling.

dovwawvind lﬂreet arcas around the Hilton Towvers
Puzmps draving air through Millipore filtero at

0.057 to 0.11 cudbic feet per minute were used.

vere taxen; 4 upvind and L dowvnwind.

vere taken in the morning and afternoon.

(in parking lot of the 500 bdlock of Leavenvorth Street), and "moving

2 upvind

0. .00245:5
40563

flov retes fron

'}'_urea (vest of the hotel) vere of tvo kinds: stationary sanmples

'

Alr seanples vere taken {n upvind end

on June 23, 1970.

A total of 8 samples
and.2 downvind samples

The samples in the upwind

saxples (in the general area bounded dy Turk, Jones, Post, and Hyds

streets). The moving laﬁplel vere taken by an investigator vearing

s filter holder.

The dovnwind samples wvere taken in the same Vay.

Gtationary samples vere taken at tvo 16cut1°nu: the morning sample

from an open vindov (2nd floor level) st 150 Povéll Street and the’

afternoon sazmple on the roof of s parking lot office one block vest

" - ¢f the Hilton.

by Market, Grant, Geary and Mason streets.)

© . Morning

- 8tationary
- Moving

Afternoon
Stationary
Moving

Upvwind

0.02%
0.014

0.077
0,009

Air Eampling Results

“(f4bers/ml)
'Senlitivity
0.005 0.016
0.005 0.042
0.009 0.015
0,005 0.005
-7-

Downvind GSensitivity

0.016
3
0.009

0.005
0.005

(The moving samples vere taken in the ares bdounded



-fnground fidber level in Ban Francisco. In other studies, in East

‘ ( 300246.&205"5 :

Discussion. The occupational expocures to spray operators
vere not ubov;.ihc currently recommended threshold li{mit valucs
for cubesfou exposures, vhich have recently deen recommended for
reduction to 5 f1/ml (fibers over 5 micrometers in length) based

on & time-veighted average over an 8 hour vork day, S5 days a veek,

'--Only one sanple higher than this level vas found. The wvide varia-
"f:bility {s normal for this type of operation. Nevertheless, there

im'il little margin of safety and the potential risk from asdestos

inhalation is such that ve wvould recommend that cxpdcureo be reduced

‘even further, Concentrations dropped off rapidly in the adjneent

.. areas and may reach levels of the amdbient air.

— . e ——f
Background or amdbient air concentrations ranged from less than

-ﬁ; 1 fiver per liter of air (upwind high in Hilton Tovers) to 77 fiders
per liter at ground level upvind at Hilton Towvers. The variability

- reflected the variety of vind conditions during the study, multiple

. 3
construction projects in the dovntovn area, as well as inherent

_annpling variction-. There is no way to estimate the contridution

. of the fireproofing spray jods being studied to the overall back-

"..." be approximately 3. £/liter, hut cometimes going as high as 12 f/liter.

Lo
‘ J,/(r

. Bay, ve have found the average asbestos fiber concentrations to '.o/g,$n
. ((.

In brief, fibver concentrations in lpfny ureno.vere'belov the

-

current tentative thrilhold lizmit value for occupational exposures,

'dropped to 1/10 to 1/100 of this value in adjacent vork areas, and

to 1/100 to 1/5000 of this in amdbient air. The significance of

the ambient air éongggtrutionl in terms o0f human health cannot be

-8-
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k o ~ defined with currcnt epidemiologic data. Although ambient air
concentrations vere very lov, one must remember that {nhalation
L may continue on & 2L-hour basis, that some individuals may get

much more than the cvernge.'nnd that children may be exposed, vith

1" the potential of longer lifetime of retention. Even vith these

’i; considerations, and our conviction that all unnecessary exposures

ggjto asbestos should bde prevented, the levels presently measured

R cannot be regarded as constituting en emergency situation. 3

-
- —— -,

35 Prepared by:

“ ' W, Clark Cooper, M.D,
‘. 7 Je. LeRoy Balszer. M.S.
s:iy - Douglas P, Fovler, M.S8.
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