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-~ B th e

|

LB or
- - -

L1}

-

she Office of Drinking Water provides advice on hezlih
effeccts upon reguest, concerning unreculated contaminants -
found in drinking wazter supplies. This information suggests
the level of a contaniaant in Erianking watex 2t whichk adverse
hezlth effects would nct be anticipated with a margin of -
szfety; it is czlled a SHNARL (suggested no adverse xesponse
level). ¥Normally wvalues are provided Zor one-day, 10~day

and longer~-term exposure periods where available data exisis.
A SNARL does mnot condone the presence of a contaminant in - -
drinking water, but rather provides useful infaormation to .
assist in the setting of conirol priorities In cases wken
they have been found. - ’ ' ,
In +he absence of a formzl drinkirng water standard for
tetrachloroathylene, the Office of Drinking Water has estimated
‘2 suggested no adverse response level (SWARD) following the
state-of-the-art concepts in toxicolosy for non~carcinogenic -
risk for short and long terXm exposures. TFor carcinogenic
risk, = rznge of risk estimates is rrovided fou iife-tinms
exoosures using & wnodel and ccapu;gtions frem the NAS Report
(18979) entitled "Toxicity of selected.drinking water contawi-~
nants."” However, SHARLS are givén'an:a czase~by—case basis
in emexrgancy situations such as spills and accidents. The
SNARL cz%culations for short-ferm and chronic exposures
ignore the possible cazrcinoganic risk that may result fromo
those exgo&ures- In addition, SWARLS usually do not cousidex
+he health risk resutlting from possidble synergistic effect
of other chemicals in drinking water, food and airxe. .
SFARLs are not 1s§ally enforceadie stzhdards; they arxe not ..
issuved as an official-regulation, and they may or may not
ljead ultimately to the issuance of 2 national standaxd or
Yaximum Conteamina-ion Level (MCL). The latter must take
into account occurc-ence, relative source contributioen factors,
treatnment technolocy, monitoring capability, and costs, 4in
242ivinon to hez2lth e=ffecis. Iz is cuite cenceivable thaz

“» zoncentrztion set for SNARL purposes might differ fron
zn =ventual MCL. The SYWARLs mav also chancge a2s acdditional
irnfnrmation bezomas avallable. In shor:t SR2RLs axe offerad
2 e2dvice to assist those thet are dealing with speciiic
com-amination situations 2o pronact public heal:l-r."w“
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"not teratogenic to rats and Swiss Web
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Genevra) Information 2nd Heazlth Effeapes

Stvbszantial qguantities of tetrazchlorostihylene a

orodeced (700 nillien pounds in the Y.5. in 197 &
chlorosthylene (perchloroethylen=2) i3 used zs 2 dry cleanlng 4
and degrezsing solvent, heat-trznsfer medivz, 2nd in the :
manufacture of flus-ocarbons. This chemical Is slightly %
soluble in watexr (0.01% by volume). ‘ . :

-

ittle work has been done to delinezte the tptzke, distri-
~bution, metabolisn and excretion patierans E£ocllowing oral
exposures to tetrachloroethylzne. For our purposes, an
assunption is being =ade that 30% is zbsorbed wviz respi- -
ration and almosrmjgg» via the aast*o ntestinal tragcet, as . - o
has beean shown for **icnlo”oe_nvleﬁ OnLv 2 smzll fracTiom
of tetrachloroe_hylene is neuabcllled to trichlorovacetic
acid and/or trichleroethanol. The ur;na’y half-life of - -
tetrachloroethylene £Ls markedly longexr {144 nrours) than.that

of trichloroethylene indicating some level ol bicaccunulation.

Lt

4]

achloroethylene, like other halogenzted hydrecarbons at
1 doses, has been reported to produce liver and kidney
ge and centTal HeTyous systeén disturbances 4in maamals,
ud*ﬂg humang. In addition, tek achlo*oe:hylene has Bbezsn.
trated to lowezr thz DNA and RXA_content of several .
an systems of zrats. Eigh concentrztions of this chemical
ult in growhh inhibition and noritzlity as demonstrated in
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Investigations of c§ onic toxicity ot +tetrachlo foethyleqe in
2nimals have a2ll invoived inhalestion exposure, with the
exceotiol of an assessment of-carcinogenesis which involved
oral dosing (NCI, 1977). The Natiocnzl Cancer Iastitute has
resorted tetrachlorocethylene-induced hepatocellular cazcinpna:
q~ma’e and female rmice, but not in nale ozﬂ£§§ale rats.

ettt o s wtr. v bbb = i, S04 g o et Dp— -

Schwetz et z2l. (1975) repoxted that ta+trachloroetiylene was
ster nice after in-

halation exposures of 300 ppa foxr seven hours per day on

el .
days szx~15*of"gesuahion. Careful exanination of their’

da<a, howveéver, ndicate that there were a ntmber of nodest
bg;_§£§glshlca1;y significant deviations of adverse health
fect oéramete*" from control animals,.including -increzsed
;CEE"ZAEErnal weichcts, decreased bodyv weight of mouse fetuses
increased fetal = ptions and increased incidence of split
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sternebrae, subcutanecus edema aznd delayed ossificaition of
sull bones in mouse fetuses. Sﬁu“aCHE* et 21. (1562}
exposed three week old nmice for eight hou*r/ 2y, three éays
each to 200, 400, BO0O0 a2nd 1609 po= perchloroethylene. The
exsosures produced significant no:ta’1+y and grOW*h inh;bz tic
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Tetrachloroethvliene SNARL

Tetrachloroathylene is 2 carcirogen ian =ice, and also causes
non-carcinogenic bioeffects at high doses. One-day, 10-day
2nd chronic SNARL vazlves based oz non-carcinogenic bioeffect
2a2re compunted incorpnsrating appropriate factors of safety.
EZstinmates of concentrations p»rojected to increase the lifetdi
cancer risk dy one in 100,000 a2nd one in a 1,000,000 are :
also provided using the NAS model. The non-carcinogenic -
SWARL recommendations are made coasicdering the child and:

othexr sensitive menbers of the popul ;ion.' .

‘A one-day SNARL of 2.3 mg/l can be calcu’a‘cd usLng a study
by Xylin (1963). In this study rmice were exaosed to 200 pgﬂ
tetrachloroethylene in zir for a periocd o fou* hours.
Ristological examinations of the liver deno. rrated fatty .
infiltration but no% cellular neczosis. Even though the
exgosure levels rangad frem 200 o 15600 ppm tetrachlore-
ethylene, the no-adverses-eifect level was not established.

Using the method by Olsen znd Geh iue {1976} wberebv the

lung/vhole body rztios for hucma ns and ‘animals are assumed &o
be x© wghlg aguivalen*, the total exposure of 200 pp= (1358
wmg/m” ) £8r four hours via inhalation, could be usea‘te
deterzine the one-day SNARD: == ’
3 3 . T
{1358 nma/n ({4 o /&av){0.30) (1) = 2.3 =g/l
- . . N oy D
(1 1/42y) {100 uncertainty factor)(7)
‘Where: 177 = child/zdult body weight ratioe- _
0.30 = aksorption factor : -

1 1/day = child's dally wazerx consunption
100 uncertainty factor because of animal expericen
e 1358 mg/na = (200 pon){56.79 conversion factor)

// . 4rn” = according to Olsea and Gehring whereby the

lunc-whole body raztios for humaas {adults} and
rzts {a2évlzs) 2re assigned to be zougnly °
eguivalent '

vy farez-er ol VIO Lo Thosen at‘xbe“'!W 1 <000

2n uncertal Z
even though tae SUARL is seouw weod &4 2nimald experizeat in
vhich the no-obsarved-effect level was 66 0 6 130‘-6 3 87It



was ££2t that the incdex of toxicity, mnazely fatty infil-
wretion of the liver, i=s 2 delicate disorder in itself hich
is revexrsible and not life-ithreztening after a short exposure,
‘therefore an additional margin of safety vwas not wazrranted.
The Wationald Acadeny of Sciences (XAS, 1579) has conputed 2
one-dav SNARL_0Z 172 =g/l 2nd 24.5.ng/l . for the seven-day
S\nnuo‘ Calculations used by the WAS to determine 2 one-day )
SNARL were basad on hepatotoxicity at a2 dose level of 490
mg/<g body weight given intraperitoneazlly to the animals.
The calculatlions were nade for a 706 kg can and the drinkiag
water was considerad to be the solz sousce OF Taxpostre. The
seven—-day KAS SHARL wasg calculated by dividing the one—-day . .  _
NARL wvalue by the appropriate umbe- of days. -

= RAS chose tao work with gatz in
eritoneal injections. The 0ffice
2n inhalztion study in aninals for
SWZRL 2nd calculated the SHNERL fox

anirals given intra- .
of.Drinking Water selected
extrzpolation of its

+he 10 X5 c¢kild. anizmal

in this czse,

"studies and a human case history suggest that,
children appezr to be & sensitive population which needs to
be protecied £xron the adverse health ef~ects. '

The OfZfice of Drinking Water 10-day S¥ARL was calculated
usifg &n inhalation siudy by Szvolainen, et 2%. (1977) in
which inhalation exposures of adult male rats Lo 200 ppm of
tetrachloroethylene six hours daily for five days caused -
dizminished brain RNA conient. The 10-day SHARL of. 17:_uc/l

vas thus cdetermianed:

J

2
(1358 pa/= ){6 = 3(0.;0)(1)(1

L - -

) s

175 ug/1

L3 l/dqg)(1030) (7)(?)
: 3 , :
Whexre: 135§ ng/m = (202 ven){6.7€ conve"s~on Zagtox) A
6 n~ = according to Olsen and Gehrinmg whereby the
lung-whole body ratio £for tumans {zdulis) and -
rats o
. {adults) axe assvmed to be roughly eguivalent
: 0.30 = absorption factox ' )
‘ i 1/day = Child's daily consuzption of drirnking
water ' ' . S
1000 = uncertainty factor due to animal expexi-~
"ment where the no-observed-effect level was mnot ide
/ 1/7 = chilé/zdult boldy weight ratio 4
S 1/2 = factor to provide for eguivalent +toxicity on

cday

10 25 noted on day

five

e = =mz-ter of interest "Medical World ¥ews”™ contained 2 '
riocr= 0f a six weer old baby with jaundice and an enlaxrged
liver; the baby wvas breast £24 by a nothex who vas frecuent Y
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exposed to tetrachloroethwlene in a &ry cleazniag establ;sa-

{Zaonymouws, 1978). The npnother's mil; contained p_-c1lo:oe»n
levels 'up to one mg %+ The child's synptoms vznished when
breast feeding was discontinusd.

Loncer-Term SNARL: : _ .

- "
-~

A longer-term SHARL of 20 vg/l (zournded from the ccmgu-
tztion) cazn be estizated fron a study by Navrotskil et al.
(1571}-. The authors repcrted increased urinary urobilincgen
and pathological changes in the parenchyma of the livexr 3and
kidneys of rabdbits af+«er inhalation exocsure to 100 ng/nm
perchlorcethylene for three to four hours/day for seven to-

11 months. The calculations for a2 longer-term $NARL ares

(100 me/m>) (4 n>/dz2v)(0.30) (1) = 0.017 mg/]
{1 1/Qay) {1000 uncextaianty factox)(7) ' : i

Where: 10 ng/n3 = observed effect leval
4m” = according to Olsen and Gehrzna whereby th&
lung-whole body ratio for humans (adults)
and rats {(acdulis) are assuﬂad to be rougnly equ.
0.30 = a2bsorption Zactox .
1 1/day = cn‘ld's cons_ﬂption of drinking watev'
ight ratio. LT
1000 = Lnre*t?~n_§ factor due to animal study
where hezlth effect was observed oL

iaogen, 2zt
ngrated by th
ible to idant
ons that would
peopl
exposed ‘over a lifg;}me:_ Fron che Nhs rodel i% is estimace
tﬁéi'consumlngmé 1/day over a lifetime having a tetrachlorc
concentration of 3.5 uvg/l or 35_ug g/l we would dincrease the Tis
by one excess cance /zzl; on exposesd O One excess cancerx /.

exposed, respectively. mhis is the range of risks where
any EPA regulatory values for other carcinogens have bean.

least for mice, and using the risk et
National*Academy of Sciences {NAS), it
tha* *ange of tetrachloroethylene concentrat

Since terrachlorcethylene is consideréd
2t im
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These rick extrzoolations were based on an assumption” that
there is no :hre;hold effect level for carcinogens. The
sc2-e~of-the—zare at the prasent time is such that no expsar
2=slr can zccueratelv define the a2bsolute pumbers ol excess
‘zznzTer deachs a:::iéu:able <o tetrzchloroethvlene in &-iax
“zTere. Due to biolegical variaxilizy and the aumbers ol
zzsumptions recuired, =ach of the risk estinmating DT cecur
lezds to a different value. There i3 wide variaztion betve
these estimates and also in their interpretaci

.
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reason we report the results of the ¥

S risk computations,
which is a conservatlive 2pproach, as z range of values fron

ne in 100,000 to cne in. 1,000,000 iacremen=al risk {ris¥x
above backgrouncd) fox a carcinogen. The NAS risk estinates
are bascd on the multistace nodel concept. "rt low Qdose,
lezally eguivalent to
the linear or single hit nodel. .The-ero:e, its use for
extrapolation is consistent with the conservative linear

the nmultistage model is often mzthemza

risk estlimation. If the preciss mechanisna of carcinogenesis . .

is represent=d by a threshold or log-norrmzl dose Iesponse

relationship, the multistace nmodel may
estinate the risk a2t low dose lavels.

~
-

considerably ovar

Eowever, this possibilit*
cannot bhe reasonably guantifiad® {(HAS-1979).

In sn*mary, the one-day, ten~day and lcnger-+tern SNARL

M

-

values for tetrachio= cethylenes are 2300 ng/l, 175 uq/l xznd
20 uvg/l, Tespect ively, i1f 2rinking water is the only source.
of exposure. The cozcentrations resulkting in a lifetins

. -5 -3 L
risk of 10 and 10 are 3.5 wg/l znd 35 ug/l, respectively, N
iZ the contaminated drinking water was consumed aver a oo
lifetime. The lecngex-term SHARL of 290 ug/1 teurachlc*ow
ethviene in drinking waitsar may restlt in excass cancer risk o
6% apgproximately six in one million, if %he exposure was. foxr .
a liZetime (70 years). ) : o
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