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ASBESTCS FIRER CONCENTRATICNS IN AIR FROM SPRAY FIREPRGOF ING

OPERATIONS USING ZONCLITE PRODUCTS

In order to determins concentrations of airborne asbestus during
and after the application of varmiculite-ashestos cement materials in
the firgproofing of structural stesl, observations were made at three
construction sites in San Francisco on fay 26, ffay 28 and Junse 4, 1970,
Consideration was given to the actual and potential exposures of (a)
workmen carrying out the spray vperation, (b) workers in allied trades
nearty, and (c) ths general public.

Sites studisd, Three spray operations were surveyed: (1) the
Embarcucero Center, where Mr, G, Conmnell was spray contractor; (2)
the P,0. and E, Headguarters Puilding, where the spray contractor was
C & R Plastering, Inc., (Mr., Rasmussen); and (3) the Hilton Towers, ]
whare Fr, G. Connell was also the contractor, vt

fethods, Airtorne fiber concentrations wera determined by
drawing eir tnrouch i"iilipore type AA filters, with 0,%am mean pore
size, Samples were taken in the breathirg zones (5z) of man working
with the material and at various locations surrounding the opecraticns,
Air flows ranged from 0,11 cubic feet per minute (cfm) in breathing
zones to 1,8 cfm in arsas more distant, Porticns of the filters weare
mounted on slides, and the fiters in 100 microscopic fields countad,
using phase ccntrast microscopy at a macnification of 430x, The numiers
of asbestus fibers seen wsre converted to concentraticns, exprassed in
fibers par milliliter of air, by taking into account ths arees counted,
the flow rate, and the sampling time,

Emhzrcadera Centor = f'ny 26, 1970, Spraying was being conducted
on theg d4lst floor of tha 43-story tuilding, The threa men at work at
this site were all plasterers; there were no hocdcarriers, The plasterers
moved their own stzres cut did not clean the area os they worked, The
floor of the work site was cavered to =n sstimoted depth of two inches
with rebound and cversprayed fireproofing materials., The gun from
which the raterial was being applied was being opcrated et a relatively
high air flow rate, cesulting in considerable rebtound,

Samples were taoken (A) of the air in the breathing zones (2Z)
the gun operator and the man moving the stage from which the operator
was working; (2) of the air in tho orea surrcunding tho spray operation;
(C) of tho air moving through the 431d floor (2 fleoors ebaove the spray
operation); (D) of the air in the breathing zone of the investigator

of
to



as he moved around the spray operation (aquivalont to tho BXpOSUTO

which might be experioncod by a construrtion worker in the arca)
(E) of tha air in the breathing zone of the mixer operator working

.
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on the ground floor (Table I),

TAGLE 1

EMBARCADERO CENTER AIR SAMPLES

Asbestos fibvers

Sample
umber Area » total f£/ml  £/ml (>S5S un)#
sk (A) Spray operator's B2 - 7.96 6.5h'
51 (A) " " "o 2,63 2,18
Lo (A) " " " (Held near
back of head to protect face of
filter) 3.56 3.18
L7 (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
flow past spray-encrusted drapes) 0.020 0.016
56 (D) Investigator's BZ 0.79 0.60
L8 (E) fixing Operator's BZ 0.775 0.710

*Present tentative occupational threshold limit value of S5 f/ml is

based on fibers greeter than 5 micrometers in length.
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The first impression on
The hod-cerriers,

when not moving the stages, were scraping the floor near each stage,
and moving the accumulated rebound and vverspray fireproofing material

to a larae central pile for removal,
ghere, and the crew appeared to be efficient,

of the stages was accomplished, for the most part, without recuest
from the gun operator, but on the initiative of the hod-carriers,

spray used here appeared to be drier than at the previous site, and

was being applied at a lower velocity and flow rate, Tha finished

sprayed surface appoared to be somewhat rougher, but tho tuild-up from

leaving the gun in one place toc long was less, leading to a more
comfortable working pace for the oporater and less direct retound on
his face and person, Samples wers takens (A) in the breathing zone
of the gun operator; (8) in the breathing zona of the investigator
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There was a business-like atmos-
It was noted that moving

The

‘ & & Zuilding = May 29, 1970, A crew of 6, with two quns operating
simultansously, was at work on the 21st floor,
erriving at the work site was of cleanliness and order.



Hiltan Towars - Jung 4, 1077, Spray oneraltions weore undervay on
the 21sb ©loor of this buildina, There uas a steady westerly wind through
the buildirc, A cocond qun crew was coraying ctairways on tho 'S0th znd
1et floors., Vhe job site wac clean znd orderly in appearance (cunzis
dorinc the mature of tho oporation), and the hod=-carrier was cleoning
the floor as the stage was moved, The cir flow rato and rate of wppli-

cation was somaunat highcr than on the P G & € job, tut no s nirn as
on the first job., Tho mixing arca was in tha bosement of uildinag,
oncery
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but thars was a good vlow of alr thrcugh the ixing area, se
a

to the high wind speods aloft,  Alr samples were taken in (&) the
spray operator's breathing zono, (1) the hod-carrier's breathine zonz,
(C) upwind and downuind of the arca of the saray stage, (D) on the up-
wind sice of the tullding on the 35th floor (tho uppermost locvel ot
which continuous flooring had teen installed), (£) downwind of thze 17th
floor, (F) in the mixing cperator’s breathing zome, and (G) in the area
of the mixing opecation (Table III).
TAZLE III - B ’
HILTON TOWERS AIR SAMPLES
Senple Asbestos
Nunmber Area total £/ml £/ni¥(>5 um)
62 (4) Spray operator's BZ ‘ 2. 48 2.20
64 (B) Hod Carrier's BZ 0.49 0.33
2254 (C) Upwind of steage 0.0007 0.0607
2262 (C) Downwind of stage 0.01k7 0.0137
73 (D) Upwind of 35th floor - Backgrcund
(Prob. non-iso-xinetic flow &t none none
filter face; validity as a gseen seen
final neasure of fiver background
level?)
2259 (E) Downwind of 1T7th Tloor {(four 0.0017 0.0017
floors below spray operators)
57T (F) Mixing operator's BZ 1.61 1.L5
69 (F) Mixing operator's BZ 0.55 0.50
63 (G) Mixing Area ©0.L3 0.38
*

Ses note tables I and II,

Awbipnt Ain Snmolin-, Air sarples were taken in upwind ano coun-
wind sirect areczc arouund the Hilton Towers on June 23, 1970, Pumps
drawing air throuch i'illipore filtors at flow rates from 0,057 to ,11
cubic fcet per minute wore used, A total of 8 samples wers taken; 4
upwind and 4 downwind, 2 upwind and 2 downwind samples were taken
in the morning ond afterncen (Table IV), The samples in the upwind
arca (west of tho hotel) ware of two kindss stationary semoles (in
parking lot of the 500 block of Lenvenworth Stroet), and “moving”

wl-



amples (in the gonnrazl area bnundcd by Turk, Jonos, Pozt, and tliyde
trects), Tho movinn saaples uere talwen by an investinator wrzring a
ilter holdzr,  Thoe downuindg camplac vere taken in the sawe viavy,
tationory sarples waroe takon at two locztions: the morning carsle from

an opon uindow (2nd floor level) at 190 Pouwsll Street and the afterncon
sample on tha roof of a parking lot office one blocw uwest of the
Hilton, (The maving samples were talien in the area bounded by iarket,
Crant, Ceary and flason stroots, )

) TAZLE 1V

Air Sampling Results
(fivers/ml)

'

*
Upwind Sensitivity* Downwind Sencitivity

Morning
Stationary 0.024 0.005 0.016 0.016
Moving 0.01k 0.005 0.0Lk2 0.009
Afternoon ‘
Stationary 0.077 0.009 0.015 0.005 |
Moving 0.009 0.005 0.005 0,005 N

. on filter
# fipimum fiter concentration/is 1 fiter per 100 fields obscrved,
Senzitivity 1z iInversely oroportionzl to the volume of air passcd
through the Filtcr,

useind, Tha occupational exposures to spray operators we
2 tne currontly ‘cc0mmended threshnld limit va’ues for o
expo s, which have recently been recommended for reduction to
(fiters over S5 micrometers in lennuh‘ based on a timc-weighted a
over an 9 hour uork day, 5 days a weex, Only one sample higher
this level was found, The wide varicbility is normal for thic ityps of
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operztion, WNszvertheless, there is little maroin of safety and inc
potential rizk {rom asbestos inhalatien is such that we houlﬁ recommenc
that exoosures b2 reduced even further, Concentrztions dropped off
rapidly in the adjacent arcas and mzy reach levels of the ancient air,

Rackground or embient sir concentrations ranged from less then 1
fiber per liter of air (upwind hich in Hilton Touers) to 77 F T3 per
liter at ground level unwind at Hilton Towers. The variability reflected
the variety of wind conditions during the study, multiple construction

ro0jects in the downtoun area, as well as inherent campling voriatil
There iz no way to estimate tho contribution of the firepruoiing :;Jrm
jobs tzing studicd to the overall background fiver level in San 7ranci
In other studics, in Eact Cay, we have Tound the average asbestos Fibcr
concenirations to bo approximately 1 /liter, but sometimes guing as
hich as 12 {/liter,

Since counfusion may arise from using different units to describa
concentrations of fibers in work arcas and in ambient air, tho ranges
of concentrations cxpressad uniformly as fibers por litor have been
grouped in Teble V,
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TASLE V

CONCENTRATIONS UF ASEESTOS FIZERS IN AIR EXPRZSSED INM FIRCZRS P2 LITER

Value or site Ronen: fiber~/litar

Propussd occupstional threshold

Ay

llml» Va&ba (HMULH)Q....’.. S'OOD*

Spray crew trecihing zones

Gun Opcratur......-........ . 2,480 - 7,960

Stage MOVETievsosesssvensee 490 - 1,863

Mixing opeTatoTieevrvoroons ' 500 « 1,510
Adjacent work areas on same floor, 1 -« 380
Work arecas on other floors.,... v <l - 14
Vicinity of buildings being thayad

Uleﬂd.....--..-...'......- . 9 - 77

DOMAUIND, o e e eererronennnes 5 - 42
Ambient air in Bay Area...eeees <l = 12
ribers over 5 um in length other values not corrected for this,

The threshold limit valus for occupational exposures proposed by the
Arericen Conference of Governmental Industrial Hygienists has bzen
included for refercnce (TLV), Txposures of spray crews averaged Selow
the TLV; workers in adjzcent areas of the samc buildings were zxpuosed
to concentrations from 1/10 to 1/5000 of this value; individuzls on
other floors of the buildings and in the building vicinities had

transitory exsosures ranging from 1/100 to 1/5000 of she TLV; artient
gir levsls in ths Zay Area were frem 1/S00 to less than 1/S30C of this
value, Direct extrapolation from recoumrended cccupationzl levels to

the community is certainly act justified, but in the absence i

ambient air or emission standards, tha TLV provides a point o refe-
rence, It does not take into account 24-hour-a-day exposures, ot ths
fact than chilcren may be exposed with the potentizl for a loncger life=-
time of retention, Etven with these reservations, the concentrztions
measured to date in ambient a2ir do not appear alarming, Since unneces-
sarv exposures L0 astestos should be prevented and community contami=-
nation kept to a minimum, we encourzge all practicable measurss to
contzin materials and prevent fiber dissemination,

Preparcd by:

W, Clark Ccopor, M,D,

J, Leroy Calzer, S5, )
Oouglas P, fowler, 0,5,
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