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Personal Protection from Vinyl Chloride During Source Testing

To the best of my knowledge, no one has measured the vinyl chloride concentrations on the
roof tops where source measurement are to be made. It is probable that if a source is in
compliance its vinyl chloride concentration will be no greater than 10 ppm. Then, with
dilution by the outside air the roof top concentration can not be greater than 10 ppm.
However, in lieu of measurements to prove that roof top concentrations arebelow | ppm we
will follow the following procedure. We will amend this procedure as our roof top measure-
ments indicate we can safely do so. : ' ST T

PROCEDURE
The source testing team will always take to the roof the following equipment: ~ ~ "

~a) Organic vapor analyzer or H-NU organic vapor analyzer.
b) NIOSH approved carbon cannisters for vinyl chloride and face masks.

4) ,Bendix~PMCC tubes for‘viny! chloride and micron - air pumps.

The follownng procedure will be fol lowed: I =

a) Personnel sampling tubes and pumps wull be worn and the tubes analyZed upon returi” to
the 1lab.

"b) Measurements with the OVA or H-NU will be made often. When these measurements indicate
: average levels in excess of | ppm the masks with carbon cannisters will be worn. Work

will be permitted with face mask and cannister as long as the apparent average pol}utlon
level is below 25 ppm.

¢) When the OVA or H-NU measurements show the pollutant level (vinyl chloride and/or a¥¥
others) to be greater than 25 ppm (on the average), then work will be carried on only
with either a Scot air pack or an air line respirator from the building. In the event
that neither of these protections can be used, then no further work will be carried on

until the average pollutant level falls below 25 ppm. When the levels retreat below
25 ppm, then testing may be resumed.

We see the very strong possibility that our OVA or H-NU and PMCC tube measurements will
show that roof top levels of vinyl chloride are below 1 ppm. When this situation has been
documented, we will dispense with the requirement to take masks and cannisters.
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_rwroduction

Geon CPVC compounds contuin residuss of chioroform and carbon tetrachloride
which originete in the resin chior'nation process. Sometime sgo anslysis of @ water
sample which had boen in ¢ section of pipe for 4 yesns showed thet carbon tetve-
ehhﬂohd-w&uhm « There is concern that migsetion may
ocewr over sharter Hme intervals. Corssquently, there have been extrection udies
1o determine the amount of chioroform end cerbon tetrechioride wansfemred into woter
after axposure to CPVC pipe. In sach of four investigations vnangecied sempling ond
onslyticsl problems were encountered. Therelore, the date ere somewhet uncertoin.
This regort describes each of the shulies end s provides ¢ bmis for plasming future
extvection progrems which will hopsfully erswer the existing quastiens.

MMSﬁ

Purpose

in this initiel study we wanted to determine if unaccepteble emswnts of residuel
“wivent” miguted from CPVC pipe inte weter in reletively short time intayvels. i
was decided, erbitvarily, that en ecoaptuble lovel showld be ¢ manimm of 30 ppb .

Materish

In proviow work(2), enalysls of pige made from variows produstion ot showed
varied from chout 3900 to 4000 ppm. Thwee of
these materish were selected for the extyestion study .

There has been @ ressarch offert to devise ¢ proces te reduce the emsunt of
residusl “selvents” in CPVC rasin priee to compounding. A sample of this
rein, idortified es 603 X 560 #8M0, was (ot ALTC) inte the 0 recipe
ond extrvded into pipe (reforence 163-17-30-2), Cermesponding pipe mude with
stondard CPVC rnin was ohe (163-17-30-1). Thase twe msterish weve
inshuind In i cxtyuetion tuely .

Wiiittoel “wlvan loveh in the pips semples ere listed bolom

# CHCly (ppm) CCl¢ (pymd
—=— m e

3007-300 7388 [ 4
00-30 T4 5 : aw
163-17-80=1 : n
163-17-80-2 3

BFG14119



Residual Solvents in Weter Extvuch of CPVC Pige 2.

Procedure

The migretion of @ componrnt i influenced by the surfoce-to-volume ratio,
remperature, Hme ond the extroctont. Uswelly extroction studies are corvied out ot
more evere conditions than thoss encountered in actuel we 10 that the migration wil)
be acceloreted. Obviously the cholce of conditiens & . Although
the outiine of the program has been o he ementisl deteihs will be repsated.

Since CPVC pipe is wed primarily in potoble water applicetions, the wriace-
to~volume ratio is relatively high. In this sdy Y4 inch CPVC pipe wes aut into
éln:hbqﬂhmdllpbeq-nWhlm-ﬂd“Wino
1/2 gol. jor. The calcvlated surfece-to-volume retio was 6.3 n.4/In.7. h wm
aouumed that migretion occurred from ol! surfaces of the immened pleces.

Most residential hot water systems opevate neor 1 40°F ond the weter flow i
intermivant, Comsequently, it s unlikely thet the CPVC pige ks of ¢ temperature of
even 140°F for en extended time. Nevertheless in certification testing of CPVC, the
National Senitetion Foundation (NSF) extrach the moterial ot 100°F . B was ducided
that 180°F would be wed for this initiel extvection study. Presumsbly eny migretion
detected at this lemperaiure would be greater than thet expectad in novesl we.

Of course the intermittent we of hot water mears thet there is limied contact
time with the pige, et least ot elevated temperetures. Concelvebly wnder certein
circumstonces water could be stagnent in the pipe ot embient temparsture for parheps
20r Jwesks. R was decided that the extvection conditions would be essaggevetad by
holding the semples for 2 wesks (st 190°F). Duplicate samples of twe of the mmtariolk
were stored for 4 weels et 100°F te determing If sbstantie! emsunts of “wedvent” con-
Howed Yo migrete with further expeswre .

Sinoe tap weter mey contuin seme chlerineted hydrocarbors, it was decided
1o we distilind water & the entvectant. Neverthelen 'wo of the materish were oo
axvested with top walur % chivin compasative dete.

| w—m ot eloveted tempersture, the jan centaining
the plipe _ In water ware swhmitted to the enalytical group for dater-
winstlen ohiovoloom end earben totruchisride content in the weter. The enalysss
wore mads wih ¢ gn dheemstegraph equipped with en electron captwre datecter. The
output from the detecter was fad to @ somputer which was programmed 1o muhe the
nosessary ealeviations.

Dlveumion
| th&dhnb.hnhuww‘) bt are

in Tabls | for convenionss. The data wggmeis that I the residuel cashen tetvact.loride
in the pige b lon then 0.4%, sigatien inte water will net be ¢ preblen. Mowever,

9002.L¥1C
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" esidvel Sobvents in Weter Extvact of CPVC Pige

TABRLE |
_Migration of Residuel *Sotvent” from CPVC -
CHC!3 (ppb)
Dlet. Tep
4 2

Moterish
163=17-50-1
163-17-50~2
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Smiduel Solverts in Water EBtvach of CPVC Pige 4.

Dhcumion - ({Continued )

ot highar levels of residuel "solvent” (one dete point) uneccepiable amounts migeyted
inte tap water (during @ 2 wesk exnposure et | « The resvin indicete thot con-
tirued expossre would cowe hather migretion (no equilibrotion ot least over 4 week
intervel). There is elio en indicotion thet tup weter is more oggremive than distilled
water in removing the residusl "wolveas” .

The datu in Teble | should be viewed with seme skaptickhm. The jan containing
the water end pipe were not sesled. Any residusl “oivent” in the heodapece acaped.
Furthermore there was ¢ long deley betwesn the time the jes were removed from the
oven and the Hms the enslyses were completed . Thaa, thare was en opportunity for
the "solvents® to be resdsorbed or 1 resct. Finslly, the enslyticel procedure ks b~
joct 10 seme uncertainty . Comparison of velues cbinined ot Aven Lake and Dreckwville

have shown les. When the concentvetions of rsidusl sshvents e high,
the comparieon s ). However, @ shown below, when the concentsation s low
the discrepancies ere large
CCly (pomd

Semple ALTC Sreukwville
4111308 1,80 19,06
anxw 2,96 »,48
4100803 1,608 N, N
4100808 ” 0,10
a0 9 1,197 W, 00

., W
an Hho 1,180 W, s

¥ the resvits in Table | are corvect, In.hau“ﬁ.rmb-:;
festuring prevens et be andified o provide ediitienal swripping. appevent
fnthary woik & aseded to atuhitch an escapteble lovel of rmidual “wivent® in the

.t
i VLS

Sossnd Extvuction Shudy

® wes hoped that this siudy would establich the relationship betwesn the
omsunt of ranidual “solvens” in the semple end the quantlly whish nigrated Inte

. 41660
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Lesidni Sodvants in Weter Exiv xcis of CPVC Pige s.

&
o
>

Second Extrection Shdy - (Continved )
Materieh

Sems of the compounds wed in the fin? extroction siudy were elso wed In this
irvastigation. These included the two meteriels prepered ot Avon Leke, as well os
4 lows of stenderd production compound from Lovisville. In ediition, 4 ok of spacial
compoynd prepared ot Lovisville were eddad o the extraction study. These rgaciol
moteriak were bused on resins which hed been aade with the UPS-~) dlspsusant system .
Afver chiarination, they wers sivipped for variow periods of time. A2 the tme the
materigh were swiected not et of the enslysss were svailable. Howewer, the dete

wihsequently ebiuined ore tebuleted below .
: Breckeville C’Av. Lake
cc 1 CK:I? c cna?
163-17-50-1 4,20 0 517 72
163-17-30-2 ) o 570 1%
3007-300
s 8,430 0 8,92 e
o oM n
o 7,404 73
4 6, %3 F o
300-23%0
(2] 10,500 [ 10,000 "
™ 1,20, 2,%0 O 2,414 '
t%s 0 2,000 F ]
‘e 1,400 0 1,519 b 4
RSEls anlytiint reuits o 2 leborsiurion agein damsnstrates the dh-
consoniutions am low .
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Residusl Selvents in Weter Extruch of CPVC Pige 6.

Procedure ~ (Cordinued )

In mest comee the calcuiared surfece-to—volume retic was showt 9 (in.2/1n.3). How-
m,hchmbﬁ;ﬂ- ware weed o thet the arface~io—~volume ratio
was reduced (shout 6.4 n .4/ n 7).,

In mont casss the viak were Allad with Jep weter but o few samples were ol
exivocted with distilled water. The fillad viek were wered in haating blocks. The
wmajority of the axivections were mads ot 190°F but sevessl weve hold ot 100PF
provide dete showing the influance of lempernure .

The fint extvectin sudy showed thet unaccepiable emaunis of rmidusl *s0l-
vert* could migrete In 2 wesls ot 100°F . There was some concam thet high levels

ditions ls shown In Teble 1.

Alver the prescribed sterage period the viel were ndmited 1o the enslyticol
group. Hypodermic syringss ware wed 1 puncivre the pelyetivylens 1ok erd esove
woter. The enalytical procedure was the rume & thet wad in the previows shedy .

fecumion

Anstysls of the Rent serie of mvoction semples showed that the weter contained
vrenpactedly largs emounts of residusl solvents. For cemngle, seme of the weter
oxvech contained more than 1000 ppb of carbon tetwachloride. Viessl comparison of
the chvomatogrens end the anelysss em the Puce cemputer thowed e Incoms istencies .
Corsequantly the sress frem the chvomatograns were memsured seauellly and then con-
verted o the carvespending concentrations. Teble |l compares the camputer valuss
with thass deternined ssrselly. & will be noted thet in some cmees tham were lergs
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Sesidunl Solvents in Weter Extrach of CPVC Pige

TABLE 1

Socend Extuction Study of CPVC Pige
(Sample entifcotien)
SNV (n.2/n. 3 64 |64 ] 0 )
Extvoctere * 0 [} 1 \
Temp. (°F) 190 | 190 | 100 100
] »] 3 »
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