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On March 16, 1977, Equ1tab1e Env1ronmenta] Hea]th Inc., submitted a draft ';
report to the A/C P1pe Producers Assoc1at1on which prov1ded quant1tat1ve data

on dust exposures dur1ng f1e1d operat1ons in wh1ch sewer and pressure p1pe

..,,‘\

were subJected to a number of typ1ca1 f1e1d cutt1ng and mach1n1ng operat1ons

A f1na1 reoort on the above was completed in Ju]y 1977, and the resu]ts have P

s Y.

fbeen lncorporated in recommendat1ons for work practlces in the hand]lng of A/C DR

thpe :u;fig 3<¢:1}}

On July 12 1977 the Assoc1atlon requested add1t1ona1 studxes of dust )

..e, .-\

exposures 1nvolv1ng other f1e1d operations These a1so 1nc1uded a quant1ta-' ‘

t1ve est1mat10n of ootent1a1 exposures to quartz

BT I m v N

Detenn1nat1on of a1rborne asbestos fiber concentrat1ons. Airborhe_fiber"" ;

' concentrat1ons were determ1ned dur1ng the fo]]ow1ng operat1ons .-,fgf
(1) Unloading pressure plpe at work s1te '
(2) Lay1ng pressure p\pe in trench
(3) Cutting operotgons |
:;. Cutting with manual saw (pressure pipe)
b. Cutting with snap cutting equipment (pressure and seweripipe)
c. Cutting with abrasive disc wet_(pressure-and sewer pipe)
(4) Mach1n1ng operatians . :
a. Cutting and mach1n1ng W1th Doty too] (oressure and sewer p1oe)
b. Use of taper1ng tool (air duct pipe)

c. Machining differing sizes of pressure pipe (4", 8", and 16")
with manual lathe -
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(5) Hoie'cutting _4:
' a.- Use of dri]t.and rasp ' (pressnre and Eewer pipe)
(6) Tapping operatdons | '_ ' -
o ;a. -Dry tap with”Mue]1er dJ _(pressureiand sewer pipe) o
" b. Wet tab wtth.Mueller BFIOO (pressure ‘and sewer p1pe)_ 8
'*(7).'Coup11ng remova] (1 e. remov1ng p1pe from ]1ne) '

ISR Hammer and chzse](pres<urewand—seler plpe) - s sl o 2 TEEETE

It was not possible to set up a cutting operation with a water-cooled

masonry (radial arm)“saw, or to remove pipe from a line with a sabre saw.

- e ey e = e = —— s _—— - B

) Determ1nat10n of quartz , Sanples of total and resp1rab1e dUSL 1ntegrated

: _over ‘2 number of operat1ons were co]lected and ana]yzed for quartz
A e e S A

METHODS

. Each ooeration, when performed in the'fie1d 1s of short duratxon compared

to an 8- hour workday Consequent]y, the OSHA ce111ng standard, 1ntended to caver

et == PR [,

ot e o e s g ——

short per1ods of relat1ve]y 1ntense exposure would be more 11ke1y to be

exceeded than would be the 8-hour time wexghted average (TWA) standard. A
sampling period of 15 minutes is regarded as suitable for determining "peak"
or ceiling exposures while at the same time obtaining an adequate sample for
analysis.

Most of the cutting and machining operations took less than 15 minutes;
some required less than a minute. In these cases it was decided to perform

the same operation several times during the sampling period. The times will

be indicated.
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For eech operat1on except as otherwwse 1nd1cated three rep11cate

¥ ~

short- term breath1ng Zone samp]es were co1]ected for the operator and for T

his helper.” " . ‘¥:3f?'15'*3’f*d e”~3f;':1"“ " i

Slmu1taneous1y, longer-term persona] sampIes were col]ected on'the

operator and hlS he]per, over a perlod of two to three hours and cover1ng more

than one type of f1e1d operat1on.. A]so, 1ntegrated area samp]es were co]]ected

v . |.

at a s1te approx1mate]y 15 feet away and downw1nd (1f there was alr'movement)

Other area samp]ers 1ocated 1 to 5 feet from the fleld ooeratxons were used -

: ' v

to co]lect tota] dust and resp1rab1e dust by wewoht Samples used %or‘tota]

Lt a T e ,—...o e E

dust were changed every 4 hours, those far resp1rab]e dust every 8 hours. Three

o ;-..., SR
T

such samples were Used to detern1ne quartz content. Background samples were » o 237

collected before and after each day s operat1ons.‘

’A.

Awr samples;wege co]]ected on 37-m11]1meter d1ameter, 0 8 m1cron pore -

“swze dl]]]pﬂre cel]ulose ester membrane f1]ters in accordance w1ch OSHA and

. »40- ey

-NIQSH recommendat1ons They were al] “open face" (w1th the cover of the f11terA
, cassette removed) samo]es Persona] samp]xng pumps were operated at f]ow rates
ranging from 1 6 to 2 11ters per m1nute The pumos ‘were ca11brated by the soao'
bubble technxque before use Both area and personal (breath1ng zone) samp]es o
were taken * In the latter, the pumo was attached to the worker s be]t and the
“filter c]xpped to hts 1aoe] near h1s face. Fxgure 1 in the Ju]y, 1977 Report '
illustrates worker and heiper with samplers in place Figure 2 in the same _:
report shows the test site w1th area samplers 1ocated near the ooerat1on oo
Asbestos fiber counts were done by an exper1enced and accred1ted technwcuan,
following OSHA and NIOSH methods The same techn1c1an vas emp1oyed who had .
worked in the earlier A/C p1pe study Br1ef1y, the ana]yt1c procedure con51sted -

of rendering the filter transparent w1th a high viscosity so}ut1on of membrane

filter material in a mixture of diethyloxalate and dimethyl phtha]ate. 'fhe
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asbestos fibers ﬁhich lie on the surface of the filter are tounted with a phase
contrast microscope at 400x magnification. The count area was deiineated wfth
a Porton gratiéu]e. Only fibers exceeding 5 micrometers in length were counted.
The laboratory examined 100 microscopic fields or counted 100‘fibers, whichever
~ came first. Fiber identification depended ‘upon a particle having an espect}
ratio of at least 3:1 and having’approximate]y parallel sides. Nqnattemptiwas
made to identify individhai fibehs mineralegfcally in view of the.khown chryso-
tile and crocidolite cbntent of the material under--examination. Fibers wh%ch
dppeared not to be asbestos were noted when seen. ﬁo estimate'was made of the
number of fibers less than § micrometers in length, nor the nﬁmber in the electron
microscope range Samples were stored for such studies if they shou]d appear
desirable at some later t1me 1 _ ‘ _

It should be emohas1zed that est1mates of fiber concentrat1ons below _
5 f1bers¢cc are subject to ircreasing lack of prec1s1on, and that those be]ow
0.5 fibers/cc have a wide margin of error, often belng based on the observat1on
of very few fibers. For example, in a 15 minute sample, one fiber observed
per 100 fields is equivalent to 0.05-0.07 fihers/cc, which is the epproximate
1oweh Timit of_detection for this sampling period. Although counte-are reported
as calculated, to two decimal p]aces, small differences in counts in these ranges
should not be everinterpreted A zero count mere]y means that the count was too
-10w for any fibers to be seen in 100 f1e1ds and 1s consistent with a very low
concentrat1on of airborne fibers. Samples for grav1metr1c dust concentrations
were weighed. ih the laboratory of EEH. Quartz analyses were performed by

George Clayton Assaciates.

Performance of study. As in the previous study, all of the oﬁerations were

carried out on the premises of Pilot Mfg. Co., a manufacturer of A/C pipe: equip-
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mént in Torrance, Calitornia, except for unloading and placing in trench which
were ddne on a job site in A]ameda County, California. A workman experienced

in the use of the tools performed the individual operations, with a heiper pro-
vided by EEH. EEH independently purchased the necessary sewer pipe gnd pressure
pipe for cutting and machining from a ldca] ;upp]& house. A]llpipe was 8 inches .
in diameter un}ess otherﬁise specified. As before, no engineeréné dust control
or local ventilgtion wa;_utili;ed, excebt-when this was built into thglgquipmenf
being used (as was trpe for some of the tests using the Doty tool, and when

wetting was added to the use of the abrasive disc).

e - - — . e - - ———
. - . - PR - -
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. GENERAL DESCRIPTION OF OPERATIONS

4 The study,excoptefor un]oadwng and plpe 1ay1ng operat1ons vias carr1ed out
r1ng the per1od October 1- 15 "1977. M Barbara Kawanara was the 1nduer1a1

tygienist, and she was ass1sted by Mr Jerry Flanery of the EEH stafr. The -

reather dur1ng the per1od was in general overcast, with c]ear1ng sk1es 1n mid-
orning. Temperatures during the test periods ranged from 16-21° C (60 to 700 F).
here was relatively 1itt1e'breeze in the mornings, with gusty breezes dp to

or 10 mph 1n the af;ernoons

as — e, =
. e memm——— e =TS = L

Housekeeg1ng In order to minimize contam1nat10n of the test—érea with
st and scrap, a commercial vacuum cleaner was brought in to maintain a clean
rk area. Unfortunately, it was ineffective because of a worn gasket, and blew
5ible dust from its exhaust. It was necessary to wet down fhe area periodi-

‘1y and sweep up Toose scraps and dust

‘. . . o e

- ~ . -
T ey . '
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DETAILED DESCRIPTION OF OPERATIONS AND SAMPLING TIMES

Y AR

m Unloading. Th1s was done w1th a pal]et1zed ]oad u51ng a fork 11rt

O TR

(Figures 18&2). The p1pe was arranged on 4 foot pallets, 8 per bed p]us . ;t'

. mlscellaneous short ]enaths and coup]lngs. It took approx1mate]y ]5 m1nutes .”'.; é
to unload a two- bed truck Up unt11 three or four years ago, 1t had been‘f;';' {;g
customary for the p1pes to be 1oaded 1nd1v1dua]1y by be1ng rol]ed down sk1ds.i . i%

" To un1oad a two- bed truck 1n th1s manner took about 2 hours o té

‘ For th1s operat1on a. s1ng1e 24-m1nute persona] sampTe was co]]ected on ;:; .>?§

the fork- ]1ft operator wh1]e pressure pipe was bexng un]oaded :.-’ ' _ i%
(2) Laying g;ge in trench The operat1on wh1ch was stud1ed 1nvolved q% "

trenching, 1ay1ng pIpe and f1111ng s1mu]taneous1y (F1gures 3 5) One worker f'-:ié

' remaxned in the trench at the forward end of the p1pe The second worker worked

: both tops fde and in the trench He attached a clamp to the pxpe, 1ubr1ccted the

end, then got 1nto the trench to help gquide it 1nto p1ace for coup11ng Two

] 1/2 hour samples were co]]ected by persona] samp]ers placed on the two workers

(3a) Cutting with manual Saw. (F]gure 6) Due to the 1nab111ty to pro-

" cure an appropr1ate bow saw blade a standard hack saw was used w1th a hardened '
stee] b1ade ‘The blade was changed before each run Samp11ng t1mes ranged

from 12 to 15 m1nutes, durlng wh1ch t1me it was poss1b1e to cut about one- ha]f

t " N . . N P
R TT T R R TEIT N S D ORI TR ST A LU AR AR

way through the 8“. ressure pipe. This too] was not used with sewer plpe.

e o o

e —— P B VA S P NTUR L Y M T ST 5 DT

(3b) Cutting w1th snap cutt1ng equ1pment. For this port1on of the study

a Nhee]er Chain Cutter (Mode] 2990) was used It has cutt1ng d1scs mounted
on a chain which is wrapped around the pipe (Flgures 74 8) _The act1on 1s

| controlled hydrau11ca11y by an operator who can stand as far as 10 to ]5 feet
from the pipe being cut. The set -up between cuts took about two m1nutes

Pumping to build up pressure required about 15 seconds. F1ve to 8 cuts were
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made dur1ng each samp11ng per1od the average ranoed from 14 to 16 m1nutes

‘n S

-,

for sewer p1pe and 13 to 16 m1nutes for pressure p1per N

(3c) Cutt1na w1th abras1ve d1sc wet. A gasol1ne-powered abras1ve d1sc '

"‘saw (St1h1) w1th a 10—1nch carbIde b]ade was used (Flgures 9- 11) Four 1/4 vﬁ?_::: :

uf1nch d1ameter p]ast1c hoses were mounted on the hous1ng of the saw, two on a

— ) -t BRI
S - .

: s1de as’ shown 1n Fvgure 10, 1n accordance w1th TAC Ltd b]uepr1nts prov1ded by

Y . R *.— - CaLFen

- AACPP These were conneoted to a man1ro]d to wh1ch was at ached a hose de]1ver— fﬁ.;t

‘1ng water at a rate of 2 to 3 ga]lons'per m1nute.;-

e
..g .‘L oy ./ . _~ '.\\c-\ ‘e el - u.vh .. .,'."-'..r-- A

B i e

A pre]1m1nary run was w1th a saw that proved to be underpowered -requ1r1ng

. PR
Prair s, e

N1th a more powerful saw (1 1/2 hp motor) a cut cou]d )

18 m1nutes for two euts'H

,be comoletedA1n approxxmately.1 1/2 m1nutes

...e_.. ~~—..~ S

fthe samp11ng perlods hav1ng been reduced to 3 to 6 m1nutes after an 1n1t1al test.

samp11ng per1od of 17 m1nutes had led to overloadxng of the f11ter w1th‘dust.

'.~..

1is test was run on pressure p1pe only

[T

(4a) Cutt1nqﬁand mach1n1ng w1th Doty tool fhe Doty too] (F1gures 12 15)

has two operat1ng stat1ons, one for cuttlng, and one for machxnxng It has :" .

three operat1ng modes dry, dry w1th shroud and wet w1th_shroud The 1ast B
two mod1f1catxons were to reduce dust generat1on and dispersion Dur1ng tests

of the tool 1n the dry mode w1th shroud and wet mode w1th shroud a p]ast1c

hag was p]aced over the blade to reduce dust (F1gure 13). ' f}”z

AN cuts were made wet because a diamond b]ade is used. A fine‘spray‘of

Lo

rater 1s d1rected across the blade during 0perat10ns,' About one—hair‘minute

s requ1red for a s1ng1e cut

Mach1n1ng was done dry w1th no shroud dry with shroud, and wet w{th :
hroud. Agaxn for the wet mode, a f1ne soray was used Mach1n1ng took about ihi
minute. Most of the samp11ng time \nvo1ved mov1ng pipe. ' . Use of the‘uoty
201 is essentral]y a one-man operat}on, a helper he1ng needed:oniy to move

irge pipes. - 4 : _ 3"3£.75
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Two to four cuts and two to four machine operations were coupleted par
Sample cycle. Sampllng t1me was reduced from approx1mately 15 m1nutes to |
'.approx1mate1y 10 m1nutes for the dry mode because it raised v131b1e dust It
- Was observed that on the dry mode with shroud tests v1sxb1e dust was released

during beve]11ng._ It is suggested that a gasket or some other sea1 would be

_helpful in prevent1ng thlS. _‘1_

Samp11ng times recorded for the use of the Doty tool wet, for pressure ‘

'.plpe were 10 to 11 m1nutes and for sewer p1pe 9 to 15 minutes. For use of‘boty

S i St b N ik o TSR 8 ZREAE T ke S raim e -——‘-’s ...__-. (VPR SR AR AP AR 2L Y. S Tl an ..-“1.4-_.._

teol, dry with shroud w1th pressure p1pe the sampIIng t1mes were 13 to 17 m1nutes,

‘and for the sewer ‘pipe 12 to‘14 m1nutes For the use wet w1th shroud iguto 18 :

e

minute samplxng tlmes were employed for pressure p1pe, 12 to 16 m1nutes for

(4b) Use of taoer1ng “tool w1th A/C air duct p1oe. Test of the taper1ng

‘tool (F1gure 16) was 11m1ted to 10~ 1nch A/C air duct p1pe whxch has a thick- | ]
ness of apﬁroxwmately 1/4 1nch Its operat1ng pr1nc1p1e is sxm1]ar to that of
fAthe manual f1e1d 1athe Samp11ng tlnes ranged from 14 to 22 m1nutes wh1ch
included one—cut’and one taper1ng operat1on .

(4c) Machining with manua] Jathe on d1ffer1no sizes of pipe. In order

to determ1ne wnether or not the s1ze of pipe had a detectab]e 1nf1uence on dust

i product1on a manua] lathlng operation was carried out on pressure pipe of 4 inch,

: 8-inch, and 16 1nch d1ameter (F]gures 17 & 18). For the 4-inch pipe there was .

one cut and one mach1n1ng for each sample, set-up requiring about 3 m1nutes, cut

requiring about 3 m1nutes, second set-up about 4 minutes, and machining about

8 m1nutes, the samp]vng t1mes “for the three rep11cat1ons being 13 to 21 m1nutes
“For 8-inch p1pe aga1n one cut and one machining was carr1ed out for each

sample, the set-up requiring about 3-1/2 minutes, the cut about 2 mlnutes, .:f_’

second set-up requiring about 2 minutes and machining about 10 minutes. The

CTD030243
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reolicate samp]es ranged from 19 to 21 minutes. - For the .6-1nch plpe there
was one part1a1 cut per samp]e, each sample 1nc1uded some mach1n1ng and some

'cutt1ng The set-up requxred 3 m1nutes the cuttlng about 12 m1nutes the -

second set-up about 2 m1nutes and mach1n1ng about 20 m1nutes. - }i‘.*-ﬁ iy

- L5 = '. - s

(5a) Hole cutt1no w1th dr111 and rasp For th1s operat1on (F19ures 19 21) B :

~j5/8-1nch ho]es wer° dr111ed on the p1pe in a c1rcu1ar pattern of about 6 1nches =

A
PR Rt RPN - .-

“in d1ameter after wh1ch the centra] port1on was knocked out w1th a hammer and é;i;:'

the rougn edges smoothed w1th a rasp The operator used the exhaust~a1r from :
S .r“ S s

the dr111 to b]ow off excess dust (F19ure 22) Although the pract1ce’of "b]ow1ng

asbestos cement dust 1s not recommended, 1t was used in th1s 1nstanc : o dup11cate "

‘ "worst poss1b1e" work pract1ces or~too] performance character1st1cs._.The dr1]]1ng

took a long t1me to compiete so that on]y about 3/4 of the c1rcumference was_c

. .._ ‘5 ',.t_-.'.—

f.f1n1shed 1n one samp]1ng per1od Therefore some samp]es d1d not 1nc]ude the_

'hammer and f11e steps Samp11ng t1mes for pressure plpe ranged from 16 to 2d

m1nutes, for sever p1pe from ]7 to 21 m1nutes

(6a) Tappxng ooerat1ons w1th Mueller J too] (F1gure 23) The Mue]]er J ,_‘; :

tool is used for tapp1ng p1pes, not oressur1zed at the trench top or 1n the '
trench In the latter case 2 hole 1s dug to expose the p1pe bUL for the -
test a pipe which had not been installed was employed. ‘A manua]]y operated

tool was used, wh1ch cuts a ho]e and threads 1t Two one-inci ho]es were cut
per sampling period. Samp11ng periods for pressure pipe were 14 to J9 m1nutes

s

(6b) Tapping operat1ons w1th Mueller B-100 tool. The Mue]]er B- IOO tool

(Figure 24) is used for tapp1ng pipes already 1n line, usually those under V
pressure.> It has a pressure chamber to keep the water from flowing out durlng

the tests. At the recommendat1on of the local Mueller representat1ve, this -
chamber was filled with water to s1mu]ate "wet" conditions during the tests There

were two holes cut per sampling period; the sampling times were 14 to 19 minutes.
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; i.one or two sharp hits wou]d split the coup11ng, a procedure wh1ch took on]y 10-A '

T to supports

1
i
t
I
t
Tt
o

(7a) Removal of coupling with hammer and chisel. For pressure p1pe a

A
!
DRSS PRIYF T g CFVe Yo

hammer and ch1se1 were used to make a Tongttud1nal trough 1n the coup11ng

(Figure 25) Hhen this had been comp]eted a crowbar was used to separate the .

B T

) coup11ng._ For pressure p1pe this took about 22 minutes, one coup11ng be1ng

‘removed per Samole. thh sewer p1pe, the same procedure took about 10 minutes

i per samp]e.' It was soon found that by p]ac1ng the ch1se] m1d11ne on the coup11ng

AUREIL A bdom.'vo.l&-l«-’... [EReY

-t an

30 seconds per coup11ng For sewer p1pe 3 to 4 coup11ngs were cut per sample,

’,;the magor port1on of the sampllng t1me be1ng durlng mov1ng p1pe and secur1ng 1t

PRSP IS PDN TR S (R

Order of tests Ava11ab111ty of equxpment and eff1c1ent use of p1pe and };
manpower Ied to the actua] tests be1ng carr1ed out 1n an order d1fferent from _tii5=$
. that summarlzed 1n the foregowng out11ne The order of test1ng was as fo]1ows §
T . '~".‘A"" . R Cel s T -."i

Monday, d'Etober 10, 1977 o o LI T

" ‘Cutting w1th snap cutt1ng equwpment pressure p1pe (3b) _ é
Cutting with hack saw, pressure pipe (3a). (z- | ; jan %

Machining with manual lathe, 8-inch pressure pipe (Sc) :

Machining with manual lathe, 4-inch pressure pipe (5¢)
Machining with manual lathe, 16-inch pressure pipe (5¢c) -
~ Hole cutt1ng w1th dr111 and rasp, pressure p1pe (Sa)

O )

Tuesday, October ]1 1977

Coup11nc remova1 hammer and chlsel pressure p1pe (7a)
Tap with Mue]]er J pressure pipe (Ga)

Tap with Mueller B-100, pressure pipe (Gb)

Tap with Mueller B- 100, sewer pipe (Gb)

Tap w1th Mue]]er J, sewer pipe (Ga) '

Use of tapering tool on A/C air duct (4b) " -
Cutting with snap cutting equipment, sewer p1pe'(3b) )

[




11

ZUednesday, October 12 1977 ;g_ s ?;:___ﬁ~ﬁ::~~iii'-z._" ‘;;“

Cutt1ng with hack saw, sewer pipe (3a) 'Tl:,
Hole cutt ting W1th drill and rasp, sewer p1pe (Sa)
Cutt1na w1th abra51ve d1sc, wet pressure plpe (3c)

Removal of coup11ng w1th hammer and ch1se1, sewer p1pe (7a)
Thursday, October 14 1977 _ l; 5“1732T fi‘g B ‘ﬁg'fgglf'f S
‘ F 'Cutt1ng and mach1n1ng w1th“Doty taol, dry, pressure pideﬁt4a)
o “ Cutting and machining w1th Doty too] dry, shroud, pressure p1pe(4a)
' = :cuttjngvend.mach1n1ng w1th Doty tool “wet, shroud, pressure plpe (4a) .
~ "Cutting and mach1n1ng w1th Doty tool, dry, sewer p1pe (4a)
' . Cutt1ng ehd‘mach1n1ng ‘With Doty too] dry, snroud, sewer plpe (4a)

Z'Cutt1na énd“mach1n1ng with DOtj too] wet' shroud, sewer p1pe (43)

_",.-..‘.

‘;Fr1day, October 15 1977 g";; ;:

2

_ Cuttlng w1th abras1ve d1sc wet pressure p1pe (3c)
:~5_.' Cuttxng w#th abras1ve d1sc wet sewer pxpe (3c)

Test1ng at Bay Area s1te _
' Unloading pipe at SIte ()
- Laying pipe -in trench 1(?)

Ihtegrated']ohgeterm samgies were taken as shown in the tab]es'ot

results.

- RESULTS

The short-term orlpeak eiposures during the operations studied are shown
in'Tab]es 1-6. Integrated persona] samples ana]yzed for asbestos f1ber concen-
trations are shown in Tab]e 7 Table 8 summarizes integrated area samples, L”fi f:'
which were stud1ed for asbestos fiber concentrat1ons, total dust, resp1rab]e;
dust, and quartz content, as shown. None of the respirab1e samples, i.e;

sémp]es collected with a pre-filter cyclone to remove large non-respirable

ERN
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hE jconcentrat1ons for short term exposures would 1f cont1nued over an 8 hour day,

- . ~ 3

C e . L e
R e

(e . .i

part1c1es, showed a measurable amount of dust suf 1cient tor'quartz analysis.r

Table 9 summar1zes background Ievels o 2.5' ;fi_’ 7‘}'°7'__ T’_,tf'. ;f‘h

;;', o — 015cussiou

Bacxground levels, as in the prev1ous study, were at the ]1m1t of sens1—?

- - -,-.._ .,_. Wit s A e "3, Y

't1v1ty for the vo]umes of axr and the methods employed. 'Rang1ng from be]ow the.':ﬁ

L . LVt . v
P L .. . .
i et . :
/':.m\u:li"!-;m.'h'lu-mmv.. TSI TR T RPN 1Y

- level of deteft1on to 0 07 f1bers/m1 they 1nd1cate 1ow concentrat1ons, 51m11ar ‘

~v-‘ - N e -

to those found 1n many ear11er stud1es.

-, & s“'

.._‘.

Short-term or peak exoosures All operat1ons that were studled produced

i L )
Leortes T
NI SN AL ALY M

[:'a1rborne concentrat1ons far be]ow the current short term standard of 10 f1bers/m]

,.,- taw

' « v -

?:or the proposed short-term standard of 5 f1bers/m1 except for some operat1ons

1_§_us1ng the Doty tool and Operat1ons us1ng the abrasxve d1sc saw Some operat1ons .

"f'us1ng the Doty too] part1cu1ar1y when used dry, a1though be]ow the permxss1b1e h

e
- -

exceed the permxss1b]e t1me we1ghted average of 2 0 f1bers/m1 It 15, of course,

_unlikely that use wou]d be cont1nuous o f T _Qi_:fiti 7_5:3f7“&ﬁ52'"
_ The abras1ve d1sc saw, even when used wet produced unacceptably h1ght
concentrat1ons of a1rborne f1bers averages rang1ng from 10 to 65 f1bers/m1 o

'It is be11eved that use of water to cut down dust w1th th1s mach1ne could be

1mproved upon Because the hose was attached to the hous1ng and the ]atter

-5
cou]d be rotated with respect to the handle of the saw the water was not invar- T;
iably dlrected to the cutt1ng area ' It was observed a]so that dust was generated -g
w1th1n the plpe dur1ng the cutt1ng and wou]d exhaust from the ends of the p1pe and fg

~

"th1s could not be reduced by water applled to the outs1de of the p1pe A]so,-

a]though the outs1de of the p1pe was thorough]y wet as the cut proceeded the'

RS Y
PSP TP X 1Y

disc wou]d generate heat and dry an area on elther side of the b]ade It 1s.t_r'ﬁ'm

1
Fars

R T e et
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~econmended that water be applied through a f1ne 'spray, spread over a w1de f1e1d
0 that nozzle p]acement would not be cr1t1ca1 Ne do not fee] that the wet-
utting mod1f1cat10n emp]oyed in our tests was oes1gned to cover a]] cond1t1ons -

f tool pos1t10n1ng and usage therefore the poss1b111ty or effect1ve dust re- .‘;;

1uct1on w1th a proper method of wett1ng shou]d not be ru]ed out. ‘;?3;'f

e
-_..\--.

The quartz ana]yses wh1ch empToyed x-ray d]ffract1on methods wh1ch wou]d .:AA

e used by OSHA and most 1ndustr1a1 hyQTEHTStS showed more than 5" quartz 1n )

ach of the total dust SampTes that were anaTyzed spec1f1ca11y 5 7% 9 02 and

_..‘_‘\. .l ..v Lz

5. 4.. The thresho]d 11m1t va]ue, 1 e., the penn]ss1b1e t1me-we1ghted average

or tota] quartz conta1n1no dust, 1s 30 mo/m ‘f'. Therefore, 1n the three -
T : Z quartz + 3 :ﬂ:;_ o ;A :Q.L E

- P o e . PR

ampTes measured the range of TUA s wou]d have been from 1 6 to 2 6 mg/m3.;én?ﬂ

0 concentrat1ons thTS h1gh were reported in the 1ntegrated samp]es coTTected e
“1ng the current‘%tuﬂ?es The h1gh Tevels reported 1n the prev1ous survej Ty

ere peakr not 1ntegrated samoles

CTD030248
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Summary and Conclusions

Determinations were made of airborne asbestos fiber concentrations, total
dust and respirable dust concentratiéns, and crystalline silica concentrations
during a nuﬁber of field operations used‘in the cutting,'machinfng and instal-
lation of asbestos-cement pipe. These were desfgned to supplement studies re-
ported in 1977, which showed that botentia] asbestos expoéﬁrés during most
operations were well below current occupatiqha] health standards, but fhat‘one
tool, the abrasive disc'séw; resu]ted in ﬁﬁacceptably high concentrations of
fibers. In add1t1on short term concentrat1ons of total dust suggested that if
crystal]1ne s111ca content was high, permissible 1eve]s might be exceeded. .

The add1t1ona1 s;udxes included a ‘test of the abras1ve disc saw with an
attachmenf.fér wetting the area being éut, tests in thch cdncéntrations of ’
crystalline silica were dete}mfned; as well as tests of several ppetétions not
pre&idﬁsi}istjz}ed; HSpecificaj]y,‘the following opefafions vere included:

(1) unloadiﬁg of préssure pipe at the work site; (2) laying pressure pipe in
a trench; {3) Euffing pressure pipe with a manual saw; cutting pressure and
sewer -pipe with snap éutting equipment; cutting pressure and sewer pipe with an
abrasive disc, wet; (4) cutting and machining pressure and sewer pipe with a

Doty tbo], with various modifications, wet and dry; use of tapering tool gn air

duct pipe; machining differing sizes of pressure pipé (4-, 8-, and 16-inch), with

a manual lathe; (5) hole cutting pressure and sewer pipe with drill and raép;
(6) dry tapping pressure and sewer pipe with a Mueller J tool, wet tapping..
pressure and sewer pipe with a Mueller B-100 tool; and (7) removing coupling

from pressure and sewer pipe with hammer and chise]

A1l operations that were studied produced airborne concentratlons of asbestos

far below the current short term OSHA standard of 10 fibers/ml (> 5um in 1ength)
and none would have exceeded a time-weighted average of 2 f/ml or even 0.5 f/ml

O e tEre ameyoFae T I abvgsiva Moo i A

CTD030249
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if continued for a fu]] working day except for (1) the abrasive disc saw and
(2) some operations with the Doty tool when used dry. The abrasive disc, even
when used wet,.resulted in fiber concentrations ranging from 10 to 65 f/fm. It
Qas concluded that better.design of the wetting method was essentiai. The coh-
centrations observed with the Doty tool, dry, were below short-term standards,
and would have exceeded the time weighted average of 2 f/ml on]y'in the unlikely
event of being used continuously over a full work day. :

Integrated total dust samples contained 5.7%, 9.0:-and 15.4% quartz.‘ This
meant that permfssibie time-weighted averages would have ranged from 1.6 to 2.6
mg/cubic meter. The only 1ntegrated samp]e that exceeded the current OSHA standard
was that collected durlng use of the abras1ve dxsc saw.

These additional stud1es cnnf1rm that asbestos-cement hipe can be cut
machined, and ingtalled w1thout exceed1ng current and proposed OSHA standards,
but that use of proper tools and adherance to recommended work practices are

essential.
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ol Table7 !

Integrated Personal Sémb]es Covering Successive Operations

:Average Peak o . : S
* :Counts .-~ . Integrated Sample Cohnts

Operation.~ﬁ .23'4.; . Fxbers/ F1bers/ _ Duration Fxbers/ Durat1on waer&.

Operator Helper = . Operator ::ﬁ:' A He]per

PR T

up]1ng, hammer and cﬁ1sel
eller J, pressure . : SN
eller, B-100, pressure. ", °7% ;-

Ot
- m

-ml " ml (m1n) Cooml (min) ~-m .

275 0.05 . 279 .- 0.04

1ap cutting pressure 0.02 0 f'.«. i o .
ick saw, pressure ‘ 0.01 Q.11 : 250 - 0.02 . .250  0.11
.nual field lathe 8" .. - ) 0.03 0.13 e Ty
nual field lathe 4" 0 0.02 LT B
nual field lathe 16" 02 0.06 228 . 0.08 229 ..:’0.02
]e dr1111ng T 22 - 0.06. S T

0.

0
" 0.

L3
OO,
W

21ler, B- 100, sewer - DR

)ller—d, sewer :53- AU
°r1ng tool, air-duct = -
ing, snap-cutting.

TR

*
OO

:ting, hack saw, .sewer
e dr1111ng, sewer o
asive disc, wet pressure* oo

LR
SWwm P&
N0 00O .
VW®d® P ®

e et S

o dO00. 00O cooo* oo

pling remova], sewer

y tool, dry, pressure .
y tool, dry, shroud, pressure
¢ tool, wet, shroud, pressure

¢+ tool, dry, sewer - -

+ tool, dry, shroud, sewer

+ tool, wet, shroud, sewer

o
<)}
ooOo0oOoOMd O 000 O0.0‘
. s N
o
-

sive disc, wet, pféséure . 65.02 49.15
sive disc, wet, sewer 42.1 10.22

OOWO K-

v
N N0 AN N O
QLW WVO

e . L]
O ONMNRN
MOWOSNOW

. L]

et e/

.

Jr underpowered, only one fest tried.
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264 0.3¢ . 253 0.14

‘132 0.05 178 0.03

237 0.35 237 0.26%

63 5.8 74  5.80
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Lets
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i * Integrated Area Samp]es'CoVe%ing Successive

Area Sémﬁags f'zjffL;

~

A Duratlon Flbers -Duration '5:f;;
- (min) <--ml < {min) -

f1e1d 1afhe“4“ pressure
field 1athe 16" pressure
11]1ng Y :

removal, hammer .
iisel .-, R
, Mueller 4, pressure IR

Mue]]er B 100 L
IT'E B
Mue]ler B—100 sewer

Mue]]er dJd, sewerpipe.
tool w1th A/C a1r :
ipe :

ting sewer pipe

ERR AN

cutting, sewer pipe
ling, sewer pipe
.ive disc, pressure :

removal, ‘sewer pipe ...
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T;ble 8 Cont'd

Integrated Area SampTes Covering Successive Operations

~Area.Samp]es'
Asbestoé Ffbers Total Qust

- ) ) .- Duration Fibers Duration 3
. Operations . (min)  -ml (min} mg/m

Cutting and machining, )
Doty dry pressure
Cutting and machining,
dry, shroud, pressure
Cutting and machining,
wet, shroud, pressure :
Cutting and machining &
wet, shroud, pressure
Cutting and machining -

238 0702 240  0.20

dry, sewer - o _ T L

-Cutting and mactinifg

" dry, shroud, sewer

Cutting and machining
wet, shroud, pressure

Abrasive disg wet, , 1 .
pressure pipe . ' -} 80 3.83 82 1.66

Abrasive disc wet, sewer ' )
pipe J

b

CQuartz

Content

Not
Deter-
mined

15.4%
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A.rborne F1ber Concentrat1ons Before and After 0perat1oﬁ§
- L (Background Leve]s) '

n .,

t-.

Date and Time - Durat1on ' .

October 10, 1977 am -
- October 10, 1977 pm
October 11, 1977 am -
0ctober 11 11977 pm

October.12, 1977 am -
October 12, 1977‘pm

0ctober 14, '1977 am
October 14 _1977 pm

October 15, 1877 am n
October 15,~1972_pm
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