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the office of Drinking Water prbvides advice on health 
: .' -: 

.:,.'!: 

effects upon rea-uest, concer;ling usregulated contzninacts ..-.: 9 . 
found Ln drinking water suz_olies. This infornation SuggestS :..$. 
thee level 'of a contazlnant in Eziafieg water i?t WhiCC adverse. 2 
health effects would zot-be anticipated with a nargi:n QL - '-A'.~ 

a 
safety; it is called a SNARL [sag~ested no adverse ~esponse;~ --:s: 
level). 'f;rornaJ.ly~values are proBided Zor oze-day, IO-daY ".f..'- 

available data exis-t-q,, . and longer-tesn ex?osu,-s periods where 
A Sh’ASL does not coccoae the _bre.scnce of a contaninant in -, - :. 
drinking ~ater, but ra%f?er provides usefCL infornatfon 'to ::': .' 

- zssfst in the settir,g of control TrioritLes 3T:n cases. when -,;;r-, 
they have been foucd. a : _ - - . . . 

.'. . ,. 

1.A the absence of a forz2.1 drfnkizg weter standzri f'or .. .:. 
tetrsc~lloroethylcne, the OZTice of Drinking Water has, esti;t=z",e< 

. -a suqgestcd no adverse res>ocse _ level (SEXSL) fo1'Lowing the .. 
stare-of-the-art co~cel3ts irr.toxicolory for non-czrcinogenic - 
risk for short and tong tezn ~XPQSUZCS~ POX cz’r cinbgenic 

ZiSk, z rtnqc oi rZ.sk cstlrclates is Frovided for life-tire '1 . . 
ex_33surcs using a yodel end coq3a=.~U-ons frc3 the XAS Rapu'rt 
(1879) entitled "~oxi.city OS selec$ed-.drinking water coxt~15- 
nants." ‘dOWC!V+2Z, SS23L.S are sivea cin'n cease-Sy-case Sasis 
in energancy situstfons such as s?ills and accidents- The 
SSA3L ce*culations for s3ort-tern knd chronic exposures 
ignore the possible carcicogenic risk that cay result fr03 

those expoiures- In eldition, SSARLS us5ually d0 3lOzt COiA~idCr 

the health risk resulria g fzon'possib'e syaerqistic efCec% 
af other chers:caLs in drinking water, food and a%.x* -. 

SSASLS are not legally knforce~ble stk5dards; khey are not .- . 
issced as an official-regulat;on, a.nd they say or may no% 
lead ultimately to the issuance of a national standard oz 
;<a xin urn Co5tzzinafion Level (XCZrl- The latter nust ta%-e 

into account occurrence, relative sourc; contri5ution factors, 

tzcztacrlt technoloc-=, *a nonitoring ~2~251lit~, and costs, in 
a.;,fFtiQn to ho,s'=5 effects. It is quite coaceivz>le that . . 
- '- -> w.. y cance2=r~zio~ set for sS&xL purposes niyi-zt differ fron 
i- 2s addit%onzl - . . -2 " e 3 t c 2 1 :-: c 5 . '=:?e s::Pbz:Ls mz-2 21~0 chanse 
i - = 3 z 762 a- 5 0 3 5esocits e=rail aSlc- I.? ShOZt ‘S Xi=*~Ls +ice: of2ered . - . . - 
as z'",-.*ico, to assist ZkOse that 3TC dealinq vith s>ecific 
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ScSs:antial quantities of tetrechloroet!i~l.eze are being ". :*- ,:. i:; : 
r>rodcccd (700 nillior. bocnds in the 3-S. 2.n i973j. Tetra- ‘. 3.. ,.', 
chlozoet hylene (perch lorcethylene) IS used as a dry cleaning. z: 
and decpcesing solvent, heat-transfer redicz, and in the 

.* 
: ,. 

nanufacture of flaoroctrbons. This cheizicel is siigltiy '., 
I.: 
F. 

. soluble in water (O.cLl% by volczlc). - 1: c 1. 
-A i t tle work has been done to dclir,ezte the zptke, iiistrf-. .,t 

'bution, mela5olis3. and exkretion pctterx folloui=1g oral ,,. 
exposures to tetracbioroethylao2~ Yor our _3uc~0seslr an * c 
assuziptfon is Seing zade tl2z.t 3_03 is t~sor~ed via res&- .', -: --_c_ -_--, -- - 

. 

ration and alrsost 100% via the gMzs'troLntestinal tr;lj;$, as '1 -. I,. .- --- -__-w-_ 
hXbee;lsXGi;G~for trichlozoefXilene. oni;v-~- -gG&ii erac~ion II 

of tetrachloroethylene is xzetabclized to trichloroacetic _ 1 
acid and/or trichloxoethacoi. The urinary half-life of - -- ': 
L ,etrac?xloroethylene is ~arkedl-y longer (144 kours) than. thak,. -.. 
of trichloroethylene indicating soze ieve of'bioacr=rrnulaticzn,.' . * 

._- - 
Te trachloroethylene *. like other hzlogentted hydracarbons at 
h_~-~-h~oses, has Seen rdoorked to prodtrce. 1~.~.e-~--,~p8~~Idn~y_ ,' -. 

. d. 
.._ _--.u_ - ___. _- -we -. -- 

grace nnd ccnf~i%l.-aeryoas syste-A d~stor5znces fn m%mafsc :' _ _ ..-.. 
izcl;ding 

. . . . .-- _ --, . . 
humans. In addition r tet,rac:-,lotoerhylenr.h~s 'oezn, 

denizst:atcd*'kb lower t5~--~5+ ZE$--~~-+ conte;l$ of several '_ 
or,-al? sysster!s .of rats. Ei gh concentrztions of this chasica.1 
result in growth Fzhf5ition and ::ortzlity as dewnstrated b. - -.. _ _-. . , _ _. - -. _ _ e---s -_ -__ 
rninal inhalation stud~L&~T---~ --_ z - -. 

--.. - 
. I- -- 

Investigations of qt'ro,o,ic tor,Lcity'~~-C~ tetrachi~~oethyie.?~e ~$3 
a nima 1 s have a 11 

- ---' -:- 
icvo Iv~d-~~~~~~-~-~-~~-~-~~-,-~_xrr ~m~~w~-e2 ------Twit fi'--kh e 

excoJZio5 of an assessnent of-carcizocyece~i~ which f~~*~l~ri: 
oral dosing (XCI, 1977). 

-vy-- __ ._-- ------ 
The Nat~.octL Cancer Institute ha0 ____.__ -..- --. -_, 

xezorted tet1:acfiIoroethy_len-in2.J.cad,tse~3~oCeIlular-.Casc~;ngr~a: - - -. --_. - 
in ~212 and fenale r,icer but not in r,aLe Or female =df;S~ . --.-_ -_ _.____ _ ---. --_ '.-..-'- m--e _ _____ ___. _---- --.. -. --_-- .--- - 

Schvetz e&al.. (1975) reported that tetrachloroethylenc YES 
-not teratogGi.c to rats and Swiss KcSster nice. aEte*r in- _ . ..- . 
halatior, exposures of 300 223 for sever= hours ?er day on 
d~ysslx"7-5-of--~estar.c.on. Careful exa~inrtion-of-t.he~r 

_- ,,. 
. 

_ __ . -.,- 
diea‘-,-'hdGi%GtCr, FndFcate that there were. a nnr\ber of nudest-, ---m 
b-u-=..- statis.;i.caliy . -.-- -' -- -. significant deviatior.5 or' adverse hesl.Zh _ 
ef" ,ect oarazxeters fron- control. anicals,.inclucilng -f.nCb -eased . - - ..-... - - ., -2 c ;, .*. _ s;.at.ernal -deizh:=s, decrezsed body weight of zoctse. Eetuses 
irrcressei fetal ZeSor~tions end increased incidencer Of spliz 

. 



sternebrae, subcutan.eous eGeaa zL2Z 5eLayed ossification of 
~~~~11 bones in mouse fetuses. Skurac,Le'r et al, f lb9621 

. exposed three week old cite for eic5t houG/-'ay, three days 
each to 200, 400, 600 and 1600 p?z perchloroethylene. Th-e 
exposures produced sfgnfficent I=loztality and gzosth inhibitic 
13 survivors- I . 

. . . 
Tetrachioroethylene SX2?,L * 

Tetrachloroethylene is a carcinogen in ~?i.ce, and also canses. 
non-car.cinogenic bioer'fects at high doses. One-iky , I o-+y 
2nd chronic SNARL vclu'ks based oz non-carcinogenic bfoeffect: I 
are couguted incorporating appropriate fzctors of: safety.. . 
Zstiztates of concentrations ?rojectec? to increase the IZfetfr 

. cancer risk by one in 100,000 2nd &=le in a 1,000,,000 2re 
also provided using tha 9:s model. The non-c2'rcFnoqenic - 
SNARL reconnendations zxe za2e considering the c2rii.d end, 
other sensitive nexbezs 05 the pogul~ti~n-' _ 

I 

A cne-day SNAXL of 2.3 cg/l can be calculated usfqq a study 
by %ylin (1353), xn this strdy.rice were exposed to 200 ppi 
tetrachloroethylsze 5;; eix for a‘eriod of'four hoyrs. 
ZIfstologiccl exaoLca2io2s of the liver d.e~oxzs?katcd fatty 
infiltration but zot' cetlu:ler nesrosFs- fven thouqh~ th'e 
e-x?Dsure levels ra;;grd - czi ZCO to LZ 1600 pzi2 tetrachlorc- - 
etkylene, the no-adverse-effect level was not es!:ehlfshedn 

Using the nethod by Olsen tnc?'Gedt~~~.{"I9?6) whereby the 
lur?g/whole body ratios. for huzrn; zmfi'anifials are assu;=red to 
be rgr?ghly equivalentz "ihe total ex?osuxe of 200 ~3" (1358 
ray/n ) fcfr four houzs via inhalazioa, could be used t'c 
deterrsine the one-day SXAXL?-- 

f 

(1356 ncgn3)(4 Z3,' cav)(O.30) 
(1 l/day)(lOO uncertainty factar)(?) 

Where: 

/ 
,' 

i' 
-/ 

j/7 = chill/adclt body -eight ratio" 
0.30 = absor,t2on factor -- 
1 l/d.ay = child's daily cater consunption . 
100 uncerfainzy factor.becacse of tninal experizzen 
1338 I!lCJ/Z = (200 p2n)(ii,?9 conversion fact&r] 
4 c. = according to OZ.se-3 a.nd Gehrir.5 whereby tfre 

lun.q--s>ole body ratios for huz'ans {adul:s) aad 
a- rc, s (2~2cL:s) 2re 2ssF~xed to be zoucjhly * 

e a '2 i -.- 2 1 e r: : 
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* . 
--. : . k-25 I filt that the index of: toslcfty, namely fatty InCil- 

, * l * ' . . trezion of the liver, is z delicztc disorder in Itself ghfch 
./ - 

is reversiS2.e and not lize-tkreiztenizq aFte=: a s'hort ex?ostlrc, 
-t..-.. -fore he-e an.ad.ditiona.1 zo;gFz of safeky vas not wsrrcnted, 

. 

I 
sevez-day.*liXS SSAZL %a2 delculated by dl?FCing'the o:ae-day _ _ 
5 SARL balue by the approsriate cuz~ber of days. 

-. - 
..A e - . . 

The S&S chose to'~~+c w-b z&h drtz in anirzls give2 ixtza- - -- 
. peritoneal. injections. The Office of Drinking Xater selecke& 

an inhalatian study in anizz2.s for extxrpolnfion of its 
. . 

s XkXL arid calculated the SSZAL for the 10 );5 child. Animal .. 
studies and a hunan case history suggest 'iSat* in this. ccsel 
c%ild?ren a?sezr to bs z sensitive pol~ulat3.011 which*needs to 

I be protected froa'the adverse health efr'ects. 

X h e r e : 335-j &5/" 
3 

= (232 g,a](6,75 coitsr,sion 92c:tor) 
6n = according $0 Olsen, and Geh'ring whereby the 

lung -whole body ratio for kuazns (edul",s) and _ 
rzts . 

(adults) tre as*scze< to be roughly equLvaXent 
. 0'. 3 0 = absorz:ti.oz factos 

1 l/day = Chi3.dts daily consrrptioxr oZ drinking 
water ..- 

1000 = uncerttinty factor ,due to animal experi- 
‘Pent where tSe, no-ojsersed-effect level was not ide, 

/ 117 = chlldfz2ukt body weight ratio 
./ , 

/ 

l/2 E ,Zzctor to provide for eqzlivalent to:Cicity on’ 

day 10 es noted on day five 

. 
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e'x?oscd to tetrachlor&ethylen.e in L-dry clezning esteblish~e: 

-' . 
(A3onynous, 1978). The notSer*s Cl); coatzined :pP-Zd.loroet;?~ 
levels 'up to one mg 5; the chFld's.syaptoas vrnished u'nen 
breesz feeding w2s discontinued. ;. : 

Loncer- Tern SNXXL: . 
- 

. . P 
3 lancer-tcra SXAXL of 20 cgfl (roazded fro= the co?s?u- ',_'. .-- .- 
taLtion1 can be es&-, ated frori a study by Navrotski$ et 21.‘ v- 
(1977). The tuthors reported increased urfn-ary urobflinogen 
and pathological chrnqes 10 the parenchyna,of the liver gad 
kidneys of rabbits after inhalat ion exposure to 100 Eq/n ; 

. perchlorocthylene fdk three to f0ur hours/day for seven Go-* 
iI months. The calcuI!.ations for E longer-tez-n $NXIU; k.25: _ 

. 

a -,I .: 
UShere: 70 

Gn 
9 ncTf= 

3 = observed effect leve3. . . 
'= accordinq to Olsen 2n.d Gehring whereby the 

lung-whole body ratto for hunar,s {a&Its) 

and rats (ad-ults) aie assuzlzd to be rouqhly.equ. 
O-30 = absor;?tion factor _ 
1 l/day = child's cons& ~tion af drilrkioq water :, 
117 = child/adult body weight ~2~:io. ,. ' '. * 
1000 = uncertriaty factor due to au=lsal.stady 

where health eff 2ct V3$* observed . . 
- z D- '. 

m_ -.. 
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Since te*-achloroethylene is -. 
-=---A- conszdkr;d a ca:.,Ycf.oogen, it . --- . .._ 

Sation2lckcadezy of Sci.en'c,es ~l:AS)r it z!.s possible ro ideot 
that ranc;e of tetrachloroe thylene coscentraticps that3 would 
increas c the risk of one excess cancer *per IO or 10 peo21 --we- _ -;-- ___ 
ex?osed‘over a liEe-,Lzxe. fF&-$Ft'n'ti'"l;l?kSe node1 'it- is estic=ate _ ._,._. _,_ ,,,. _, _. - .- .-_-. -. . .,. ... 
tli-it consuz;j.ng 2 l/day over a lifetime having ZL tetrachlorc 
concentration of 3.5 ug/l or -- 35 ug/l would iziczrease tliie ri5 
by one excess cancec/niliion cxr,oss.d Tr one excess cancer/.: 
.exsoscd, respectively. This is thk range of riisks where 
~2ny fPA regulatory values for other carciqogens have been, 

T 5 e s e r&sk extr2Tol2tions vere based on an assmnption' that 

there is no threshold effect level for carcinogens. The 
f =t;r- n-of-=L*o-rr= at -u t. e i Tresent . t1ce is stlch t:trat 30 es3er. . - 
;=r,- > -- c a r-c. 2 c c-c r 2 '-e ') -J -. d p Cl-0 --e.... t!le 223sofut.o ccz.bers 05 excess 

.- t -w..--- +...,a-.3 -e-e- a@-** s rt=rFSc=r-aLe to L ____ CSloroetSylese in dzr- 4. p&-T? - ?k 
-: 2 'I 2 r * zus 20 jio!-cgical v2ri2Sili=y Zcd r'r.e 3cnbez of 
L z 5 '2 z. ,=ions -e- L -,ciree, o,ZCh Of the risk esti3atlng proceE.ur 
letls to a diff event value. ThfZP is wide variation bezve 

. 
tk;ese estinatcs and also in their interpretatx or tzr;L i 

000000038 
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rezson we report the results of the 
W!-ALCh 

N%S risk COmgutations, ": '-i,-: ., 

iS a coGservaL . &ive rp?roach, as'2 ran5-e 05 values frba : : ' 
one 3.3 100,000 to one in.1,000,000 increztentaf ,risk (risk 
above background1 $0~ a c.zrc~~oq~n. Tke NLS risk estinates --i 
zre based on the PC'+.. -b- state rode-l. cozce~t~. 
the aultiszage rJode1 is often nat.er, 

'At low dose, 
\ 

the linear OX tixTle hit zodek, 

aticelly cquivcleet to 

Therefore, its use for 
. _ L. 

l extr zpoiation 

..- _. 
5s CozsLstent wfth .t3e conservative linear _ ;. _. 

: risk estimation. 15 the precise 
; 

r=echanis=1 03 carciaogenesiq -.. 
is rezresentod by n thresho2d oz Ior;-norrrl 60%~ response ': '.,'r:!: 
relationship, the mUltistage model. rey considerably over “5 
estiqzte the risk at losr dose levels. HOWCV+3E, thizi 
cannot %e reasonably ~uzntLfi~d-* (BAS-i979). 

possibih:it~ . - 
: i 

. ..A' 
. :...- 

. e_. . .._ 
. 

In sccmzry, 'the one-dzy, 
. . 

tea-day z,nd longer-tern SNARL 
. values for tetrachloroethylena -Zre 23~~-~~~~~j-~';;j.~ rrta -.-- :'.:: 

20 us/L . -- respectively, if tri:iking ;;srdr'~is-~he~l~r-socrce ..y '-: 
of ex20surez 
risk of IO- 

The cozcentretfocs resulfitig in a Sifetine 1_ :'-'1.:' 
and 1-OW7 

if 
are 3.5 ag/l and 35 us/i,- respcctivtily, ‘.:. 

t>e conteninztcd dzinkir,s wq* GLer w+s consumed ovexf u -5. 
lifetine. The Icnger-terz Sl:XXL of 20 ug/S. tetrachlara- '.. .':: 
ethylene in drinking uat.cr cay rez2-ql.t iri exdess czncer risk - _., 
dr' a?proxinately six in orte nillioi, ir' the 
a IF2 erice (70 yecrs). 

ex?osuze: was. f'oc - 
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