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SNARL for Tetrachlo:oetuflene
ffice of Drinking Waster
U.S. Environmental Proteciion Agency
Washington, D.C. 20460

THE OFFICE OF DRINXING WATER "SHARLS" PROGRAM .

The Office of Drinking Water provides advice on hezlth
effects upon reguest, concerning unregulated contaminants
found in drinking water suonplies. This information suggests
the level of a contaninant in &rinking water at whick adverse
health effects would not be anticipated with a margin of
safety; it is called a S¥NARL (suggezted no adverse xesponse
level). XNormally values are provided for one-day, 10-day
and longer-term exposure periods where available data éxi;t;.
A SN¥ARL does not ccndons the precence of a contaminant in - -
drinking water, but rather provides useful information to

-assist in the setting of control priorities In cases when

they have been found.

In the absence of a formal drinking water standard for )
tetrachloroethylene, the Office »f Drinking Water has estimated

t O

‘e suggested no adverse response level (SKNARL) following the

state-pf~the~art concepts in. toxicology for non—-carcinogenic
risk for short and long term exposures. For carcinogenic
risk, a range of risk estimates 1s prrovided foi life-tinme
exposures using & nodel and computations frecm the NAS Report
(1979) entitled "Toxicity of selected. drinking water contawmi-
nants."” However, SXLRLS are given an‘a case-by-case basis

in emergency situations such 2s spills and accidents. The
SNARL cafculations for short~fterm and chronic exposures
ignore the possible carcinogenic risk that may zresult frox
those expo&ures. In addicion, BWARLS usually do not consider
+he health risk resuliting from possible synergistic effect

of other chemicals in drinking water, food and air. .
SHARLS are not legally enforceable stzhadards; they are not
issued as an official regulation, and they may or may not
lead ultimately to the issuance of 2 national standard or
Maximum Contemina+tion Level (MCL). The latter nust take

into account occurrcence, relative source contridbution factors,
treatment technology, monitoring capability, and costs, in
eZZ2ition to hez2lch efifects. I+ is cguite concelvzble that

t-a concentrztion set for SNARL purposes might differ from

zr swentual MCEL. The SWARLs may also chance as additional
irnfsrmation bezomas available. In short SNARLs axe oflfered
&g zdvice to assist those that are dealing with speciiic
contanination situations to prota2ct public health. '
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General Information 2nd Health Tffer~s

Substantial quantities of tetrachlorocesthylene are being
produced (700 million pounds in the U.S. in 1973). Tetra-
chloroethylene (perchloroethylenz) iz used as a dry cleaning
and degreasing solvent, heat~transfer nediuvn, and in the
mnanufacture of fluorocarbons. Thls chemical is slightly
soluble in water (0.01% by volune). -
Little work has been done to delinezte the uptake, distri-
pution, metabolism and excretion patterns following oral
exposures 4o tetrachlorocethylznz. For our purposes, an
assunption is being =made that 30% is zbsorbed via respi-

ration and almost 100% v;a_ﬁhg gastrol ntesulnal tract, as . -
has been shown for trichlozoetnvlene, Only & small fracEtion
of tetrachloroehhylena iz metabelized to trichlorvacetic
acid and/or trichlezoethanol. The urinary half-life of
tetrachloroethylene {s markedly longer (144 hours) than that

of trichloroethylene indicating some level oi" biocacecunulation.
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Yy trachloroehhy1ene, like other halogenated hvdrecarbons at
hizh doses, has been *ecorted to produce liver and kidney

de maga and central nerxvous system d~s‘uvbancns in mammals,
irc‘udiﬂg humuna. In addition, tet“hcnlo*oe*hylene has been
demonstrated to lower the DNA and R¥A _content of saveral
organ systems of rats. high concentrzitions of this chenmical
result in growth inhibitlion and mortalily as demonst*a*cd in
animal inhalat~0ﬂ Tetudles T

.- -
-
- - -

Investigations of chronic tOYﬁCltY ot tehrach oroathylene in

znimals have all involved “Qua‘atzon__xsosu*q, with the
x*cohlo% of an assessrent of-carcinogenesis ¥hich iavolved
oral dosing (NCI, 1977)+ fThe NWationzl Czncer Institute has

reported tetraﬂhlo cethylene~incduced hepatocellular cascinonas

in male and fenale rlce, but not in M_le or ;emale rats.

Schwetz et al. (1375) *eaorted thas tg*rachlo*oe*hyleﬂe was
‘not teratogenic to rats and Swiss Webster mice after in-
halation exposures of 300 ppm for seven hours per day on
da;§”§1x 15‘of“gesha;ion. Careful exarination of their’
da<a; " howéver, indicate that there were a number of >f modest
but _statistically significant deviations of adve se heazalth
effec~ paraneters from control aninals, including ‘increased -
+ maternal wei hts, decreaged bodv weight of oouse fetuses,

eased fetal resorptions and increased lncidence ol splix

.
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sternebrae, subcutanesous edema and delayed ossification of
skull bones in mouse fetuses. Shuzmacher et 2l. (1962)

exposed three week old mice for eight hours/day, three days
each to 200, 400, 800 and 16090 pp= perchloroethylene. The
exposures produced significant nortality and growih inhidition
in survivors. '

Tetrachlorne*hvlene SNARL ¢

Tetrachloroethylene is a carcinogen in =mice, and also causes .
non-carcinogenic bivceifects at high doses. One-day, 10-&ay
2nd chronic SNARL values based on non-carcinogenic bioeffects
are couputed Iincorporating appropriate factors of safety.
Estimates of concentratlions projected to increase the lifetire
cancer risk by one in 100,000 and one in a 1,000,000 are -
2also provided using the ¥AS model. The non-carcinogenic '
SWARL recommendations axre wmade coasidering the child and
other sensitive menbers of the population. .
A cne-day SNARL of 2.3 mg/l can be calculated using a study
by Xylin (1963). In this study rice were exposed to 200 ppm
tetrachloroethylens in zix for a period of four hours.
Ristological examinations of the liver demonstrated fatty
infiltration but no% ecellular necrosis. Even though the
exposure levels ranged fronm 200 ¢o 1600 ppm tetrachloro-
ethylene, the no-adverse-eifect level was not established.

Using the methed by Olsen and Gehrin *.("1976) whereby the
lung/whole bdody ratios for hucans and‘animals are assumed to
be rgughly eguivalent, the total exposure of 200 ppm (1358
twg/m- ) £8r four hours via inhalatieon, could be used to
determine the one-gday SWNARL: == '

(1358 na/n33(4 m3/éav)(0.30) {1) = 2.3 wg/l
. — .m"—'—'—'ﬁ-——
(1 L/day) (100 uncertainty factor)(7)
Where: 1/7 = chilé/aéult body weigﬁt ratio" _
.30 = aksorption factor -

1 1/day = child's daily water consunption .
100 uncertainty fector because of animal experiment
1358 ng/n° = (200 ppm)(6.79 conversion factor)
4n” = according to Olsen and Gehring whereby the
lunc-whole body ratios Zor humans (adults) and

rats {(adults) are assvuned to be roughly
eguivalent
L0 uncertalirsy fasocr ol V.4 .. thosen yather than 1,900
even though tae SHARL is Saouw wpoa oin animal experizment in

vhich the no-observed-effect level was not identificd. Tt
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that the index of toxicity, namely fatty infil-

ation of the liver, is a delicate disorder in itself which

AR =

is revevrs

ible and not life~threatening after a short exposure,
an additional margin of safety was not wazrranted.

The National Acadeny of Sciences (NAS, 1979) has conoputed a

one-day SNARL of 172 =ng/l 2nd 24.5.ng/l._fox the seven-day
Calculations used by the HAS to determine 2 one-day

The ¥as

SWAhg.
SNARL

-

were based on hepatotoxiclity at a dose level of 490
mg/xg body weight given int*abarl»oneally to the aninals.
The calculations wvere nade for =& 70 kg zan and the drink*ng
water was considered to bde the s50lz sourcé OFf exposure. The

seven-day KAS SHARL was caleulated by dividing the one-~day
S\ARL value by the appropriate number of days. -

chose toe work with ézta in anircals given intra-

peritoneal injections. The Office of Drinking Water selected
an inhalation study in aninels for extrapolation of its

_SWARL and calculated the SWARL for the 10 kg ¢hbild, Raimal
studies and a human case bilstory suggest t£hat, in this cese,
children appezr to be & sensitive population which needs to
be protecied from the adverse healih effects.

The o

din

ffice of Drinking Water 10~ uay SWARL was calculated.
using &n inhalation study by Savolainen, et z2l. (1977) 4in
vwhich inhalation exposures of aduxt nale rats o 200 ppm of
tetrachloroethylene six hours daily for five days caused

irished brain R¥A content. The 10-day SHARL of 175 ug/l
was thus detexmined: ;. e
3 3 . ST .
(1358 mg/m )(6 = ){(0.30)(C9)(1) i 175 ug/l
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135§ ng/m3 = (200 ppn)(6.79 conversion factor)

6 m » according to Olsen and Gehring wheredby the
lung-whole body ratio for humans (adults}) and .

rats L
(acults) z2re assumed to be roughly equivalent

0.30 = absorption factox

1 1/8ay = Child's daily consumption of drinking
water . ' . -

1000 = uncertainty faector due to animal experi-

-

‘ment where the no-obsexrved-effect level was not Identd
1/7 = child/zdult body weight ratio
1/2 = factor “o provide for ecuivalent toxicity on

day 10 es noted on day Ifive

£ "Medical World Yews” contained a
14 baby with jaundice and an enlarced
‘eas T by a nothexr who wvas freguently

;r
b
[ e
i

. CLW
0000003727




5

exposed to tetrachloroethylene in a dry cleaning establishneny
{Anonymous, 1978). The nother's milk contained pe rchlor oethyl
lavels 'up to one mg %: The child's symptons vznished when
breast feeding was &iscontinuad.

Loncer-Term SNARL: -

A longer~ternm SRAEL of 20 uvwg/l (rounded fronm the compu-
tation) can be estimated from a study by Navrotskii e al.
(1971). The authors repcdrted increzsed urinary urobilinoaen
and pathological changes in the parenchyma of the liver and
kidneys of rabbits after inhalation exposure to 100 ng/m
perchloroethylene for three to four hours/day for seven to-
11 months. The calculations for a longer=~term SNARL afe:

(100 mq/ms)(4 ma/dav)(O.BO) (1) = 0.017 ng/) -
(1 1/cay){1000 uncextainty factor){(7) . s

Where: 10 mg/m3 = observed effect level
4m” = acecording to Olsen and Gehring whereby the
lung~whole body ratio for humans (adults)
and rats (adults) are zssumed to be roughly eguiv
0.30 = absorption factor
1 1/day = ¢child's coasumption of dr nk;ﬂg water
1/7 = child/adult body weight ratio :
1000 = uncertzianty factor due to a“_nal.study
where health effect wag observed .

- - -
-

Since tex acﬁloroe-hylene is cons;de €d a carcinogen, at
least for mice, 2nd Wsing the visk éti mhtes ‘generdted by the
Natlonal*icaoemy of Sciences {NaAS), it is possible to idantif
“ha* range of tetrachloroethvlene concentratxons *Hat would
ncrease the risk of one excess cancer per 10 or 10° peanle

exnosed over & ll;etlﬂe.w From the WAS model it is estimated
thzt consuming 2 l1/day over a lifetime having a tetrachloxoet
concentxation of 2.5 uo/l or 35 uqé} would dincrease the risk
by one excess cance*/mxlllon exposed or one excess cancer/300
exposed, respectively. This is the range of risks where

wmany EPA regulatory values for other carcinogens have been.

These risk extrapolations were based on an assumption” that
there is neo threshold effect level for carcinocens. The
s“aze-ofi-the~zrt at the present time is such that no experime
t2olzr can azccurately define the absolute numbers ol excess
tznter deatns aftributedble to tetrzehloroethvlene in ériaxning
wETET. Tug o biolegicael variazility and the nunber of
zcsumptions recuired, csach of the risk estimating procedures
leacs to a different value. There iz wide variation between
these estimates and also in their interpretation. For this
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reason we report the results of the NAS risk computations,
which is a conservative z2pproach, &s a range of values fron
one in 100,000 ¢o one in.1,000,000 incremental risk (risk
above background) for a carclnogen. The HAS risk estinates -
are based on the muliistage model concept. *At low dose,

the multistage model is often mathematically eqguivalent to

the linear or =ingle hit model. Therefore, %Lts use for

extrapolation is5 consistent with the conservative linear

risk estimation. If the precise mechanisn of carcinogenesis .

is represented by & threshold or logs-normal dose response
relationship, the multistage model may considerably over

estimate the risk at low dose levels. EHowever, this possidbility
cannot be reasonably guantified”™ (WAS-1979). - -

In summary, the ope-day, ten~day and @gﬂggr—termh$ﬁéﬁp .
values for tetrachloroethylene are 2300 ug/l, 175 ug/l 2ad . |
20 ug/l, respectively, if drinking water is the only source

of exposure., The cojcentrations resuliing in a lifetinme

risk of 10°° and 107° are 3.5 nwg/l and 35 ug/l, respectively,
if the contawminzted drinking water was consuned over a
lifetime. The lenger~term SKARL of 20 ug/l tetrachloro-
ethyilene in drinking watar ray result in excess cancer risk

6f approximately six in one million, if the exposure was for

a lifetime (70 years). )

. -
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‘ Suggested Action Guidance - Tetrachloroethylene

APR 8 1980

+

. Criteris and Standards Division
Office of Drinking Water
U.S. Environmental Protection Rgency
: Washington, D.C. 20460

The QOffice of Drinking Water, Criteria and Standards
Division, recommends the following actions related to
drinking water contamination from coated 2/C pipe based upon
its earlier decument entitled "“SNARL for tetrachloroethylene
(February 6, 1980). This suggested action guidance should
not imply that EPA condones the vnresence of any level of _
this contaminant in drinking water, but rather provides -
useful information to assist in the setting of control '
priorities in those cases where tetrachloroethylene has been
found so as to minimize possible rigks from expesure from
drinking water. '

Qur ecomnendatlon for this situation incliude: (1)
ilmmediata ream edlal action (within 24 hours) if the drinking
water concan ion of tetrachlorxcethyvlene is found to
excead 2.3 /l (ecquivalent to our l-day SNARL), and (2)
remedial a:cion within 10 days if the tetrachleroethylene
concentratisn exceads 0.13 ng/l (ecuivalent £o our l0-day
SNARL),., ZITurthermore, the priority and timeliness of remedial

CthPS shculd be proporticnzal to the exposure level. For
extensd evoosures, we recommend, in addition, that the

f
arV.x;ng water suoplies should be maintained 2t no more
than 0.04 =g/l for any extended pericd.  That concentration,
if consumed over a lifetime at 2 l/dav would, by a-conservative
i ss cancer risk of

alj

estimation process, have an associated exce
approximately* one per 100,000. Thus, an additional safety
margin is included since the source of this present exposure )
would be transient and variable, not lifetime. .In light of
a

precision for estimating concentraticns which
may resuli in a particular computed risk and appreciating

the variability in water concentrations over time, the

0.04 ng/l concentration is essen tially equivalent to our
70u§ﬂ*~“e:m SNARL of 0.02 mg/l where a ma*gln of safety was
incorrorated to protect the 10 kg child from non-carcinogenic,

adverse health effects from long term exposure.

e derivation of the tetrachlorcethylene SNARL,
his suggested action gLWdance, it has lkeen assumed

ing watexr 1s thes sole source of the exposure of an
Individs to this particular contaminant. In actuality,
however, any individual is axposed tc most substances via a
variety oI routes including air, food and drinking water.
Even though the relative exposure from each source is location-
derandanz, it was estimated that & 10 ko child would be exposed
on the averace across the U.S. to 0.04 wy TCE/day with
84 percent, 4 percent, and &£ 1 percent cowinq;ih air,
drinking water and food, respectively. We as that the
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GHfte of absorption through the gastrointestinal tract for

« Food arnd water is nearly loo'percent and thet the rate of
. ”bsorption via irhalatiocon isjyaporoxinately 30 percent.
‘Purther ccnsideration shquld‘also e given to the fact that

the amocunt of tetrachlorcathylene exposure from alr would -
b2 much higher for people working in dkj—ﬂlea“;ng and metal
degreasing industries With the e/cepulon 0of occupational

~exposure to tet*achlo*oetnyleﬁe, then, the body burden from
non-impacted environmental sourxces and the associated background
levels due to normal releases of tetrachloroethylene nationally
are roughly eguivalent to the longer~term SNARL of 0.02 mg/l

or tqe suagested guidance of 0.04 mg/l (rounded from the 35 ug/lr-

SNARL). The suggested guidance would then pose, a risk
wh*cﬂ is essentially eéquivalent to that experienced from .
exposure

to the national background level
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