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----•-• Maer.~tal Protectloa 
A.-,(IPA). 
.,_ Pto;,c..t nlemeki• 

NTa WrlHID -11 1bould be 
111bmlltld br Mardi ta. 1-. A public 
bearll!I will be 'Mid In Wlllilnpa. D.C. 
on Ja•uarJ • ud • 1• bepinina •• 
t:00 U1 In Coaf.,._ a- 1, ecli-tt 
to the WHbiJlltoa lnformalloa Center, 
EPA. 401 M 8lnlt aw. W•lhlnaton, 
DC. 

. l.111 P 11111 11111d wrillln -II to 
Commnt (Jerk, Qii.la ud IMandardl 
DlvWoa. Office of Drillkllla Water 
(WH-IIO). S.W-tal Plotec:tlaa 
A.,,eq,401Mllnlt8W.Wulilatt,oa. 
DC--. A OOPJ oldie-. ud 
111ppartlaa ~II wlD be anilable 
fornvilw -----1 ~lloun 
at die IPA. a-_,. (NU). 401 M 
81r1118W. Wulilnpoa. oc-.11 la 
nq-1ecl diet...,__ plamilna to 
•ttand die pabllc LINrilll (-,.daUJ 
tboN wbo plu to make ... ._ .. , 
nsiater In adYaam br call1nt or wrillnl 
Ma. Ametta DeYla •t D/,C..'1171, BPA. 
WH-UO. 401 M 81rNt SW. Wlllilnpa. 
oc-. ,._ plum1na to make 
atai-11 at die laNrtaa ... 
mcourqecl to ...... written copies of 
lhllr nmarb at die time of die 1Mar1nt, 

8upportiaa ~II dtecl In lllc:tiaa 
XI will be aYallable for lnlpectloa at die 
DrlDkllllWataflapply~ In 
EPA'1lt-,lonal01f1cae. 
L JP1C Federal .... lloatoa, MA OZ203, 

Phone: (111) ~ Jm,me Healy 
D. 21 Federal Pina,~ 12'. N.w 

York, NY 10Z71, Pbone: (ZU} JM-1800, 
WalterAndmn 

DL 11th I Waln11t S~ Philadelphia. PA 
18108. Phone: (215) 118'7-a73, Bernie 
Sunowllld 

IV. Ma Courtland Street. Atlanta, CA 
30385. Phone: (tOI) 181-3781, Robert 
Jolll'dan 

V. 230 S. Deubom St., Oilc:qo, D. eomM. 
Phone: (St2) ll&-e178. JOHpb 
Harrlaon 

VL 1201 Elm St.. Della1, TX 75270. 
Phone: (214) 787-2UI. Jama Cnham 

Vil. 721 Minnaota Ava. ICanaH City, 
KS 18101, Phone: (813) 23&-2115. 
Cenld ll. Foree 

VDL 1-, Uncoln St. Denver, CO I029a, 
Phone: (303) 293-2115. Man: Allton 

IX. 215 Fmnont St., San Ftancl•co. CA 
114108. Phone: (415) 11'14--80'7a. Le•Ue 
Rqle 

X. 1200 Sixth Ave., Seattle, WA N101, 
Phone: (DI) 442-1223, Jerry Opats. 
Copl11 of draft beeltb criteria, 

OCCllrftllCI, analytical metboda and 
health advtaory doc:wnenta will be 
available for • fN Iron. Jie N1Uooel 
Tadmlcel Information llrvlce (Nl'II). 
U.S. Dlpertment of Commerce. la 
Port loyal load, lls>rlnlfleld. Virpue 
22111. The toll free n11111ber ii ttlO/U.-
4100; local: 7m/W.......,. 

,.....,...., 1?.-co.JACT: 
,-pll A. Cotruvo, PU>. Dlredor, 
Ctti.la ud IMaduda ~ Office 
ol Drlnklnt Weter (WH-IIO). 
~ta! Pnltlc:tloa """"1CJ, 401 M 
81rNt. 8W. Wealalnttoa, DC ...,, 
.. .._ (302) m-1111. 
T.W..tC:-.-
lluhdlrJI .... -a......,Fr-' 
m. .... .,, ... .... ,.. ......... .... 

&NatlaeLAcadlaJfllllc'--INAS) 
c. ....... ~ ......... ........ 
o.a-,fllc-ta 

rv . ....,AJwmin. 
v.,-11 .. Dor 1a,• 1•1d~ 

A. lelec:llc,a fJIC..1 I ta for 
.... tia .. ...._ .. ~ ....... 
s.,,_.o... 

C. Zwahoetia fJIHeelda a.eta ....i 
0...-11• fJI IIMCIA 
t.Now,:a I 11 I AADII 
a. c.blet6aa fJI .. IIMCIA 
.. ........ ,. ta 

1.c-.ae-
.. Ewldw,e el C. I I ld'J 

Vl •acn, I I ,: al ltMCLe 
,.. ........ , ......... a-i 

o.tbl..befW---.DINeee 
&TotelCollbaa.ce.ie 
C. Twtlidl1J 
D.c.dle 
a. ........ ~ 
, . i..ei,-11ee 
C.111-.Alu,lllca.ce.ie 
tl,.,__T....,,....191 I 

t . .._._, flltmioa _. DI I I Ilea 
fllllafactWawfw..__, : 
I. MudelolJ DI I I he 4'1 Gload 
Waw 

VD.~ltNCLa 
A. AftllabilltJ ol AMlyticel....,. 
a. Pl'opoad aMCIA 

t . Aranlc 
a.Albeatoe 
S.Butt.-
1.Cedmiwa 
a.aw-i.. 
I.Copper 
7. 1.Nd 
I.Man:wy 
I. Nitrate ud Nllrita 
tO.lloleDl.a 

C. L0Ca for W1lic:I. ltNCLa - 110C 
Pl'opoad 
t.Al..i-
a.Cyulcll 
s. Molybcll,,
.. Nlcbl 
Llllhw 
I.Weta 
7. llocll.• 
I.An , a.,yu:..,n..lti.a .... 
V•-tl-• 
.. Zllc 

vm. .,....Olaaalca.• iaa lNCLa 
,._,......., .. AMIJtlal ...... 
.......... IIMQ.a 

t . ~ 
L~ 
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R..-l6cal(NR>WIIJdlllt-ad 
lnc1udt ...a.. MCl.aand--'lolq and,......,... .. far ... 
_., I lllliataaylilawuy ..._ ............... 

Dir Ir tllf._NIVWll wtU be • ,rs,._..._,.__ 
...... v.latlla~Orwanlc 

0 I b 
............. <Jltallk 

0 I b ...... O I Jnnd 
..._ II I a½ IC • I to .,._IA......._ 
.,._. • M Mtu 
• ,._IV DI I :1• t9J-Praduc:ta ----~·· . ,,. .... It .... • jllopoeal ol 

PMCl.afar ............. Oll•llic 
... ......_._-•:li•ata. ..... of ...... _._.,,..... at.-
111be II M. •CM • .,..._ 
--------•"-6-dllw 
~--• II edlalfflr 
1 .... tloaefNRJWP. 

la ..-L 11•• p1 1 a far al four ................. ...,_In 
..... t.~ .. ....... 
-WC I 1 b_,_ ... w:h_jor 
~ ..... , ..... ltMCL to 
....-n, '111a .,. ... ol each Pha1e 11 
,-ldad below: 
..... t 

ANPltM. w.di t. tllZ47 Pll 9350 
........... April .. 191% 
P-NiilcW~ June-Aupat 

ua 
IIMCI.Ptopo•al. ,_ 12, 19M. Fil -- , Pi.lPMCLrala/MCLl'lapoul. 

I ii I I t lar Odober ta& 
...... D: 

Mlaohii ........ , 11/orbbop. Decembs .. 
tm 

ANPltM.Odabarl.ta341Pll41WiOZ 
,_ Nilc WCIIUllopa. Beptember

Dar:aaba tNa 
Nilc ........ o.-bart3,ta3 
l'lllaJ IIMCl.rala/MO.....,.... 

Set st I 1 lar Octobar 1-. 
...... DA: 

N8t6oa. Dar:aaba t. 1111 41 Pll lGtl 
ANPPM. OdDbar I. ,_.,. 45IIOZ 

PMCL ,n,,-1. May tt. t• IO Pll .... 
PIMl PMCL/MCL PtopoaeL llc::bedaW 

lar Nov du. la 
...... DI: 

• N 111 1 Wolbliop. May 1113 
AMIIIM.Odabarl.1Nl41PP..OZ 
PMCL...,._ ......._, for 

D tu. -
• ,._ IV, ANRIM llc:hechiled for -

''-• 
U.tlmOI. NIMH •1•1• .. na a-...r-

IIINIIII """8111 

-
lacs.-, 
.. u. C-.t .. ,1 .. 
frwl&.e-..., .. c• t 

1
-L~naal IICL-

... u.C1aaiN1 1._.., .. 
"-11• -.u.··•> 

--1 

Dl.......,_,lacqniand 
Tba di_..., la dllia a•c:tlon 

pnmdaa a brief Oftffiew of. (1) The 
ln!erta .......... ad die 
bqil C"lloll a.,.._, (2) die 
NatloaelAmcllaJol.._.(NAS) 
role la de..,_,r I of die ltfflNd 
,..,._.._ (SJ- diet will be 
adclreNed la die '"1'ed ,.._t10111, 
and (t) ~ ol amimenta OD the 
Pbue D ANPRM for !haN 
contamlnanta. 

A. lntarim ""1fu}ation• 
Al requind bJ the SOWA. EPA acted 

QldddJ folJowlna tbe J1UN11 of the 
SOW A la paiblJalilna Interim Primary 
Drtnldns Wa!er Pepletiona. ReplatiolUI 
W9l'I ntabllllhed Initially for ten 
iDolpJllc dwnk:al•, llx paticldee and 
two mcrab6oloalcal lndk:ator 
C('lltaetnent1.\-teent, were later 
added oa ~~ 
~ and oorro•lon/•odlum 
-itortaa. 111e,...i.t1on•• etMCLa. 
-' .... ad ,aportlaa ~ ... 
Anelytlcal aethocle wm •peclfled 11 
well u pabllc aotfflcatlon requirement• 
(tO,. ..... ladlonuclldH. .. pp 
... 1, tlPP17mJ, 

n... Nflllation• apply to •ome 
IO.OOO -it, wata .,.._ and 
1IO.OOO- c-•tJ wa• 1111-.. 
'111a dl.tlnctloa --coamunlty and ----'J .,,._ It that non-

conunnlty .,...__a tnn•lent 
population (u oppoeed 11D Nlldential). 
Only thoN MCI.a la tbe Interim 
Peplation• tboualat to lien poleetlally 
acute health - - applied to 
IMnocrc ::a:.::, r:1-e 
lndudtcl total tati6dlty and 
nitrate. . 

RMC1t Wffl not eetablltlled ID tbe 
Interim ...... tion• i-a- die IDWA 
only a,edfle• diet PMCL• .,. to be •et 
In ntabllahlaa the PnlNd=tiona. 
The MCI.I In the Jnterta •-
Wffl to: 
"protect IINlth to Ille_....., ..... taclmoloo---~-..... -nlch llleAdllialltna. ........ 
IN..-.0,eYailable( .... -IDto 

conelderalloll) OIi Ille ... "' - "' 
thla title." flec:tloo HU(e)(Z) 

'l1llt mandate for Interim MC.a It 
11milu ID tM MCI.I la tM Pm•ed 
Replatiom; howne,, the It.meed 
Replatiou an dlll•rat la two 
fundammtal -,.eta. Pint, In die 
Revlted Peplatklaa, a .,.. (Le.. die 
PMQ.) It "tabllabed ad then die MCL 
1, Mt u ~ to tbe pl u la feulble. 
RMC.• an to be ntebll•liacl for a 
compnbenain nuabtr ol oataaimnt•. 
11alt propNal dealt wttla tM IMCl.a. 
Second. la .... MCI.a, ......... 
defined ID tbe SOWA • 111B11 die 6-t 
(empba•i• added) ledmo:O.,, tr.~• 
technique•• and other - wblda tbe 
Admlnl• trator find• an ...,.Uy 
avallable (tuinl coat• Into 
con• tdtratlon). 

B. Notional J\CCH»my of Sciencw (HAS) 

Under the SDW A. NAS It dwpd 
with a-•lina the followtns: 

• Summary/evaluation of nlennt 
publicationa and •tudlea. 

• Methodolasin/a11umptiolll uaed In 
ntimatlna level• at whlcla adv
effect• occur. 

• Methodolosln/aNIIIIIJ)tiom for 
e• timatlna musm of •afety for drinklna 
water replationa. 

• Develop propoeal• for PMC.a. 
• U1t of CODtaminant• die r..el of 

which caMot be detarmined In drtnkl 
water that poee a bnlth rt•k. 

• Rntarch prtoritle•. 
While the NAS did not provide 

proPOl*I• of RMQ.a. the NAS bu 
provided autdance OIi the abon It me 
and OIi the toll.icolasical effecta of 
nwnero111 drtnklna water contaminant•• 
The ftvt vollllMtl of Drinltl1W Wat.,- and 
H.a/tJ, Include the followlns: 

Volume I (1977) 

• Safety and rtak 11 11ment 
procedllftl. 

• Toxlctt)' of o,pnic. lnot 
snlaublaJ ad r• llomlCl ide _........... 
voi- a (ta>J 

VolaNIV(taz) 
• DMtrtblation l)'ltea.JIIOI ......... 
• Toxicity of....-• 

c:llnalcel•. 
Voi-V(tm) 

• TmddtJ ,,,_...._ 
- '-'1 I ho --f __. ...... 
~ .. NAl ... aot 1 

~IMCl.a.--A..
devlr# .............. 
DOC1ott...1.-11•-• 
wWc:11 ........ NAlr-, 
wl6otli•r ....... ...... 

C. --... Addnaetl i. 
-. lrticN 

Aa._..bytliaSDWA 
Pnt.dl s I tloawtl .. 
nrtetyllf,....._ ..... 
qullty a---=--.,... the~--•. .... ... baa ........... ...,. ............ ,.I __ 

O I h...,.,..__. , 
tll. pvt I _,._ lallltr• ...................... 
olllla ....... •= _....,__ . ........... , ..... , ....... .......... . 
u--1111.,.,.. , ... 
oltlialDWA..._N•il .. 
C IU ............ 

• FwwWdl I I h a 
........ '*" ............... 
MCl.• ...WLwup._ 

•W.-1 M ........ .................. n.~...._., .. 
ltl tnsV.......l•lu 
tal(tlPP-. ........ . ,, ............ ---•--A-•-.. , ·, ,---...n.AJ ................... 
a I I 11-•ta .... _ ... .. ~ ... . ____ .._-, ..... 
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tiered approacli la belna cooaldand for 
dalfflllinlnl wbetber and In what 
manna, to nplate epac:lflc 
contunluata. Contaalnuta would be 
divldad i..dne oa....._ 

Tier 1-n-. wbldi- wltil 
nlllcial fl...-, ud wblda-of 
..mai.t-•--•llonal ....-11aa (MCLI) ... COlllielant 
........ ,apartills. 

n.0-n-. ....... olluffic:lant 
OIIIICmll lo WUTalll Ntioaal nplatioa 
(MCI.a) bat wblda - at llmltad or 
pndic:table hqumcy, t-tifylna Dexlble 
natloaal ...._ -.ltortna 
1eq:ab m~. 

Tier m--n-. wblda would not 
-..-unntdtudnpNI t oh Nalllation but 
for wblda --.latory bultil 
sulda- muld be prcmded to St• IN or 
wallr.,...... 

Addltiaul daaaiptlou of the 
CII ...... can be foand In the ANPRM 
(Oct. I, 1113, • Pit 45502). 

• Public Notice 

The SOWA la very apeclflc; in the UH 

orrbllcMtice ISediGD m4J. and 
public .,....tlaa raqalrementa In the In.._ ......... an nlatiwely 
lnllalble. n. apadflc IMdla .,. •lated 

-In the law ad npla~ however 
tMN do aot appear always to be tbe 
_. effadtft- of aotlce. The 
SOWA caNDdy Is -S. review for 
poNiblf. a NI dment In the area of 
pabtic notification to allow some 
DexlbWty. 

• Non~unlty Water Syatema 

No!H:omaulty water ayatem, 
(NCWS) - transient populatiom a1 
oppoeed to naidentlal. Only three MCu 
in the Interim llllaulaliou apply to 
NCWS and tbeee protect apinal acute 
he• ltil effacta. Coocema have been 
raiNd abcMat ieported human exposw-e 
to contamlnuta la certain IJpel of 
NCWS. IRICb u scboola or faciorie9 
which conai•tently serve the Nme 
comumen. ID addition. monitorlna 
frequendes ,.... mnllar for all alzn of 
NCWS rep,dlne of the number of 
c:omumen NrY•d per day. 

The Revlaad Replationt will addreta 
theN two •ltuationa by conalderlna 
redeflnltioo of NCWS and poaaible 
applicaticm of other MCI.a with potential 
chronic haaltil conceme. ln addition. 
monltorlaa r•qulrementa will be 
evaluated ac:cordlna to the aiz• of the 
NCWS and other mnant faciora. 

• MonllOfflll and Dlt.rmlnint 
Compliance to Ac:cuntely Deteci 
Caetallli-11 

In certain syatem1, problem, with 
allCNlllna ~ are experienced 
contlnul!J by a portloa uf the sy•tem; 

e,a.. com,elon by-producta or porti- of 
a •y1tem •tae a apedflc -IL -ll field. 

· or •urfeoa watai -. II nsulta an 
avarqad. the ov..U •Jllea aay be 
tec:lmlcalJ la -.,llance and tilu no 
actloD (lllclucliaa DO Pllbllc notification) 
would be required. However, tboN _ .. the partiGular prablni 
portion al the clietributloo .,.. -
expoeed -tlmaallJ lo lnala abowe the 
MCl.L lliallarly, conoeioll by-producu 
(e,a.. lead) an ct.peDdmt UJIGII the 
conoalve c:baractedetlm al the drlnklnc 
watar and the dlstributimi •Jllea 
materlala; -1tortne aay not dei.ct 
any vlolaU- al MCI.a II not Nlllpled at 
the proper locatiana. 8ampUna 
tedmlqllff also can Impact on the level 
or contamination detactecl 

TheN an ueae of liFlftcant concem 
and the llnlNd RaplaU- will 
determine tile _, effedlve -81111 of 
calculatlna compliance. Monltorin& 
req~ta will be ndeelpd to 
- IIIOff affectively tbe oc:carrence 
or corrosion by-producta and human 
exposure In variou pull of distribution .,., __ 

Othar antU or concern that will be 
addreaed In tbe llevlsed ResuJations 
include: 

• Numerou 1yntbetlc orpnlc 
cbemlcals (SOCa) wblch have been 
found at lncru•inl frequenc:IN in 
dr!nklna water aao•a the country. 
Essentially, two sepuate sroups or 
soc. ant bema detected. 
-PeatlcidN. Dlfl'ennl patlcidet have 

been detected In drlnldna water In 
vuloua puts of lbe aNDtry. The 
extent or tbe problem II hlablY 
dependent upon the pNtlcide 
appUcatlon mode and hydroseoloaical 
faciora. Pesticide contamination or 
aurface walen appean lo be closely 
related to 1uch f1cton •• nlN and 
times of application and ninfall and 
run-off. Thu•. monltortna re1ulta can 
be rnl1leading If Nmpling 11 not done 
at appropriate timN and placea. 

--Orpnlc Chemicals (lndutrlal uae1). 
Concern 11 focuaed primarily upon 
contamination of around waten from 
Improper dilpoNI or haz• rdo111 
waatea: numero111 SOC, have been 
detected In around water H well •• In 
•urface waten althouah Introduction 
of control• lo lndu1trlal and municipal 
effluent, 1ppanntly hH Improved 
1urface water quality In recent ye• n . 
• lnorpnlc chernlc:alt have been 

found to be problem• primarily In 
ground w1ten and .,. 111ually a mull 
or natlll'81 contamination by poloslcal 
formations. In addition, contamination 
for buardou.a WHle •ite run-off and 
le~c:batn rem• lnl a concern. All 
lnorpnice In tile Interim R•aulatlone 

will be -aluatad alOIII wld! a 
number nf OU-511iat have 
been cletacted In wat« . .,_ 
or thaN lnchade arNDic, - nitrate, 
nitrite, copper, sulfate, albeetos. and 
sodl11111. 

• The -'c:robWoilcal quality al 
drtnktae water coattm. to be a 
prlndpel-ladtSI~ nd 
eventul lapi..ntatloll .... levlead 
Jtepladoae. Deeptta COIIDIPli- wl1lt 
the lntertr ,.,.._ ~ ---.,.._ .. ......,. Ollllnak• ol 
di-• - nporlod wffla IDl:reUffll 
mqwsy. Madi alddl-, be 
attiibutabla to better n,ortins 
~ Major - ol outbrub 
an detldadee ID (or lack al) trntmanl 
u well u dlatrtbatkm .,... problema. 
The apedflc et1o1o1J ol the oatbre•b Is 
for the wt pert .-a; CiarrHo 
Jombia bu bNII ldntlfled u a prlmuJ 
qent ID many .-t Olltbnab In all 
puts of the-117. vir- aJeo have 
been lmplJcatad In a-.-- al 
outbrab. Controls Oil colifonM and 
turbidity alom, altllcNiala bWalY 
elfectlva, an not alway1 ..iilldent to 
aN\11'8 the 1J6oloalcal •fetJ of drinkbls 
water. 

D. Public Coaunenta 
The ANPRM (Octol.r 5. 1113. 41 FR 

45502) eolldtad ta Oil die 
tecbnlc:al and nplatory ..._ diet •re 
beina examinad -tae tb• 
developmnt al Nadoaal 8fflaed 
Primary Drillklnt Wais Jtaplatiom for 
orpnlc. lnorpnlc. and mlcl'oblal 
contaminuta In drtnktae -•· S.. 
Appendix A for a AJDa817 of tile public 
commenta remind. 

IV ..... .,,~ 

El !her of two pbiloeopbi•e could be 
followad in detennlnlilt which 
aubetanca .,. appropriate for 
resulatioM under the SDWA. Tb• 
broad•r view would atab!Wa llMCLa 
and Ma.• for u muy llllbatanc. u 
pouibla that may ba of bealtli _,. 
In drinltlna water. llMCLa and ~ 
would ba NI for •ubetances 011 the ba ·• 
of (1) 1ufficlent bultb affecta 
Information and (2) the -
drinltJna water or the potential lor mon 

· wldeapn d occwnoce In driAklne • 
water. 

A more llmlled view would be to 
Nlabllsh llMCLa and MCI.a oaly for 
thON ~ which ac:tllally -
In public drtnktae water ..,a- at oe 
near lavala that -W -it la 
public bNl Itek al Ndoaal _,. ._ 
drinltina wats. The liali.d view 
not elWDina the ,-atial lor 
widesprNcl onn r- la......_ 
water and th• wwW Ml~• 
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B. Soun::w of Or:cunwllCII and Human 
~Dalo 

Data OD the occ:urmice of ayntheUc 
cqank: ~ In air, food and 
clrtnkilll -• liave bNa ~bled 
fNa - publlabad raporta and 
: u·-d by ledenl rwuch 
• ud -1ta fNa ledenl ud 
•tale .... ..., activity. ni. -ittna 
_,_ proYld• • view of potmllal 
.._ ~ lndlcalinl tbt relative 
~olNdi-olintu,. 'J1leH 
data ... -- r.ctar.d Into tbe 
detanalnatioa al die ltMCL. u tbe 
ltMCL aat CODllder Intake from all 
--. DOI jalt fNa drtnklna w• ter. 
Food data._._ aflilable. - larsely 
fNa ooapk•- ttudia conducted by 
die U.S. Food ud Dr,. Admlnlatntlon. 
'1111...tiatbubtetlldlnmd 
anp11,,- pnpm raporta provide 
data OD ......... 1nm of Niected 
cllamk:u la pala ud vtpteble crope, 
Ila.__, food ulaal tt... aplcea 
ud --prochda. FDA total dietary 
ltadlee b adulta. lnfuta ud toddlen 
_.. aNCl _._ anllable. 'lbe majority 
ol ti.. data - developed dvins tbe 
19'10'•. Data cleftloped by USDA OD 

.......... la _ta - ued to 

...,,e n· ,xiatq knowled-• u were 
data"- •peclflc ttudia c:overtna 
Plmli.d ueu oldie Unli.d States. 

Data OD die level of peatk:idel lo air 
_.. dnelopecl by tbe EPA Office of 
l'Ntldde ~ ud pndecetaor 
cqalutlane.Alrumpleewen 
collec1.cl In 1~72 at lite• lo 11 U.S. 
dlill ud nemlced for pntlcide 
CODlenL Data on die lnel of DOD· 

,-tldda orpnlc• In ambient air were 
exlnlcllld from a nport for the EPA 
Office ol Air ud bdlation (Brodzlnaky, 
It. ud Sinp. H.B. 181Z. Volatile Orpnlc 
Cbem.lcala In the A~bere; An 
AaNNment of Anilable Date. Prepared 
by SRI lntemational, Menlo Perk. 
California. Office of Reeeuch and 
Development, U.S. EPA Reeearch 
Trianp Pull. North Carolina. Contract 
No.~). Data from lcdlvldual 
lbldiee wmt ~ lo provide 
lnalpt to blent air lnel, In urban 
ud raral locatiou. Date on the level or 
i-pnic cbemlcal, lo llr WeTe 
extracted from computerized 
Information developed by the EPA 
En~tal Monltorlnt and Support 
Labontortn. 

Drlnkinl Wiler dell come la'l'IY 
fNa either (ti National Interim Primary 
IJricldl!I Wai. a.pl•Uou (NIPDWJl) 
....,eta- -1toricl date. accetMd 
6-alt die federal laportina Data 
.,.._ (PIDI), o, (2) IPldaf ahldlet 

r • ct.cl by IPA'• Ofllce ol Drinklnt 
Waler (ODW). lllx netlocal •IIIV•yl 

have been conducted by ODW alnce 
tl7a. Th- Include: 

• N,ttonel Orpnlca Reconnalaaance 
Surv•y (NORS). 

• Nationel Orpnlca Monltorln, 
Survey (NOMS). 

• Nationel Sc:nenlq J'rosnllUI for 
Orpnlca In Drinkin, w,i. (NSP). 

• Commlllllty W• ter Supply Survey 
(CWSS). 

• Rural Water Survey (RWSJ . 
• Ground Water Supply Survey 

(CWSSJ. 
NORS wu conducted lo tm to 

determln• the !net of •ix SOC. In ., 
cltin ac:roea die country. Tbna water 
•uppU.. ..vect ae milllOD lcdlvldual•. 

NOMS. conducted In u,e....11177, 
extended EPA'• mowi.. on the 
OCCllll'ellCl ofvolatile arpnlc 
compound• In clrlnklci water. On• 
hundred llPd thlrtNn cltin 111lna •urface 
water were Included lo tlll• •tudy. 

NSP, conducted~ J- 1117'1' 
and Much 1881. provided • broadened 
examlcetioc of SOC:. lo clrlnklci water. 
The compound• •amplecl Included Z3 
hydrocubone. I .,_.ttc•, 22 
pnticldn, pbecol• ud add•. On• 
hundred and •ixty-etx -ter •upplln, 
moeily llllna •-face w• ter, located In S3 
Stetn putldpated lo the 1tudy. 

Two different CWS8 • tudlee have 
been conductad. The 1• cwss 
provided lnformatioc on the lnel ol 
lnorpnk:• In clrlnklci water. Over ll50 
clU.. throuabout the United Statn 
participated In the •tudy. A NCOCd 
CW88 WU conducted lo 11178 ptOvidlnc 
Information on both lnorpnlc llPd 
volatile orpnlc contaminant&. 

The RWS wu conducted lo 11178 to 
eumlne the quality or rural water 
1uppUe1. 'lbe level of both lnorpnlc and 
voletil, organic contammanlt wa, 
determined for over IOO eampln. 

The CWSS. fOC111lna on pound water 
1uppUea wa, conducted In 1...,_11111. 
Thi, 1tudy provided Information on the 
occumtDCI of 34 SOC. In neuly 1,000 
water 1uppUe1. 

In addition. the NaUonel lnorpnlct 
and Radlonuclldea •urvey lt currently 
underw• y and It la antlclpeted that data 
from thla 1111Yey wilt be evaU• bl, for 
evaluaUon before promulaaUon of the 
RMCLt prol)ONd bereln. 

Data on th, occunwnce or peatlclcln 
In drlaldna water comn from nwnerowi 
apeclel atudlea conducted by the EPA 
Office of Pe1Ucldea. U.S. C.OIC>llcel 
Survey and Nlected at,te apnd,•. 
Publlthed Information on th• occumtnce 
of peaUclcln t, lnteanted Into U-. 
1ummarln. Other IIOW'CH of Information 
Include Y&riDIII Stat, IIIIVIYI and 
reaulta of monltorlnt around huardoul 
WHII tltn by the Superfund l)f'OIRIIL 
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11- appllmtioll of tbe tndlUonal 
..-talnty factor -1ta In • 
-ll'lltlaa of Ilia chamk:al belna'"' 
then ti..t CDMldel'ld ~ for aood 
bultlL An ln-..dlete-1alnty 
fac:tar - applied wMdl did DIil mull 
In tbe allowable ...... a.ft! balne 
below Ilia ..erttloMly-.ttal lw..i. 

• TIie AADI- NNd 11p1111 • atudy 
lnwlllc::ildie ....... --..J.-WI food railiar tlla drtnkJns --· Data ........ , cmtaill c:bemk:u 
lnlnted WI food NY be abeorbed 1-
alfidantly tllan WI-•· n-, an 
......... --.t,factor-• 
applied lo_. for Ilia potantial of 
Ii.- abwpllua Wldrtnkq water. 

• TIie ....... aNd lo derm the MDl-----mv. then the 
lnldltkmal llldpomta IINd In AADI 
calailatlaa. 

An lntaraadlate ~Inly factor 
WU applW wlddl.-diaa to 
ldantillc ........_ wwld provide an 
acleqaala-.. al eafety for the 
partiaduc:liamc:al. 

TMLE ,.......,._._.ONlHIUIEOF 
UNcalTMm' FACl'IMI 

I.,.::, -
~ 

___ '° __ _ --.. -.-.. --..---------.......................... ...-.----..... ·- , ..::.::-..:.-:-:a ... - -.......................... ......,. __ .. __ 
,.,. ___ _ 
-------

--------· .. 10--..~--·--a..------........ -.... 
An Intermediate uncertainty factor 

wa1 applled. lince the tndltion.al 10-fold 
uncertainty factor II applied In order to 
account for Nlllltlve subpopu)atlone 
within tbe human population . 

Another luue II the rate of abeorptlon 
of c:bemlcale throuah the p1trolnteatlnal 
tract. Numeroua factore affect the 
abeorption of• chemical, lncludina the 
animal uNd. the pneenca of other 
chemical, and bacteria, whether the 
chemical wu admlnlltered via food or 
water and the prnloue dietary intake. 
However. the abeorption ratn of 
c:hemicale from the petrolntntlnel tract 
..-.,1y UYI been lhown to be 
c:omperable In laboratory animal, and 
h-

11- abeorptlon rate allllllled for each 
cbemic:al ta die propoNl ua beea 
.......... __.,,._.,. .... The 
available date, lncludlnt animal end 

human 1tudie1, WINI examined for Heh 
chemical and • IUllllllarJ of the date 11 
prnented In the bacqrounii Health 
Elfecll Criteria Documente. The 
abeorptlon rata aNumed In the AADI 
calculaUona wu dei-ined ulna • 
belt Htimale baaed upon the available 
date. 

2. C.lculaUoa of the RMCLI 
To datmnlne the RM~ the 

contrlbation "-otbar-or 
expoeura, lnc:hadlna air and food lhould 
be tabn Into -1. When lllfllc:lent 
date .,. uallable Oil the rautlw 
contrlbuttc. of otbar-. the llMCL 
II determiaad u follows 
RMa.-(AADfHcaatribatioll from 
foodHcontribution rn. air). '1111a 
calculation - that tbe total 
expoeura from clrinldJII water, food and 
•Ir doN not ncaed lM ADI. 

Howevar compnbaaive date -
ueu.Uy not available 011 8Xpollll'N from 
air and food. ID thNe cu. the RMCL II 
determined u foim- RMCL-(AADI) 
(Pen:entqe Drinkint Water 
Conbibutioll). 

The permntqe drlnldna water 
contribution often uNd ID thla propoeal 
II • 20 pan:ent contribatloa for :C: 
cbemical1 For lnorpnlc cheml •lie 
actual contribution from other -,,:n 
wu often available and thla data wu 
factored In Iha RMC.. The NIPDWR 
UHd 20 pm:ant u tbe clrinldJII water 
expoeure (actor for peetlddee. Thia 
expoeura factor II judplenlal and la 
ad!uted when mltlptlna laformatlon 
exilta. A wide fU18 of enYlronmenlal 
expoeure dlltrlbutlom OCCW'I acrou 
urban and rural populatlone and 
dlffereni:u exlit due to qe and 
occupation. Uee of• 20 pm:ant 
conbibuUon la conaldered to be 
reuon.ably c:oneervatlve and protectlw. 
The World Health Orpniutloa (WHO). 
In "Culdelinet for Drlnklna Water 
QuaUty" (19114). •nl8Jled u littll u t 
percent of the ADI to drinldna water 
where the chemical wu known to 
bioeccumulate to• hlsh desree, while 
greater proportlona were ••taned 
when the chemical bioaccumulated to• 
leeeer desree. In "Drlnldna Water and 
Health" (11177), the Nation.al Academy of 
Sclencn provided prolectlon1 oft 
percent and 20 percent u lllu1tntlone of 
drinkina water contribution,. 

3. Short-term AIIHllllent, 

In addlUon to the RMCLa, 1hort-t1rm 
ri1k H-ment1 (haalth adviaoriH) 
have been devaloped for lnorpnlc end 
orpnlc contamlnanta for non
carclnCllffllc endpolnta of toxicity. 
TheM eval1111t111111 .,. cooalderad to be 
expoeu,e lewlt which would not lfllllt 
In edveree health effect, over • l'Olllhly 

1peclfled 1hort-tlme pmod (uually - 
day, ten-day, and lonpr-t.m (eeveral 
month, to eeveral yean)). If data .... 
Hailable for alJ expollfl dantiom. aU 
thne numbera .,. dertvad. For c:artaln 
c:hemlcall, there .,. = deta to 
derive • ,pacific expoeure For the 
chemlcala wben there .,. inedaqaa .. 
date to derin • tan-daJ .....,_,•tan
day namber II dertftd bJ dlTkllat tbe 
_.,...,. bJ 10. tfowffw, tf dda 
alDber 1161Dcumi.tent wttla ollllr a.ftle 
~ "' ........ alllflNr 
qaallty, die diY1ded ... 11 - ..cl. 
lfdlen ................. loclertft. 
~---.• dtYldlcl--• 
DIil ..cl. and ............ . 
not cleriffd. TIie ........ --
... be cllltftd "- • ...,.omc mic1y 
rather thu an acate lbldJ; onlJ aarte 
and llhort.._ ttadlee .... aNd to 
calculata the -daf and i.n-day 
numbera. 

11-toxlc:olop:al HH-PT'-ihode 
uaed to dewlop tbe ta 81'11 the 
- .. oadlaed for die IIMCl.a, ~ the 
ldentlftcdoa al a NOAII. NNd apon 
human or atmal data and....._ the 
NOAII. bJ a appraprlala -1alllty 
factal{1). Por ltMC1a. • 70 q ..wt 
contvfflq t Utan al watlr ,- clay II 
uaed In die c:almlatiom to .... die 
ADI for clrlnkbis waw .-,-. Por 
~ abort-tera I tg Illa 70 q 
adult '"f; u.n al waw ,-
day and die tO ddJd c I I i 1 litar 
of water,- day - bc6 aad lo 
calculate die ............ ,,, die 
prolllcted popalatia& Boda die adwlt md 
the child - ..ct In ardlr lo prc,ride 
Dexlblllty for ti-- oftlda1e applytaa tbe 
number to - die vai.. diet II lalt 
bHt flt tbe Meda oldie lp9dllc 
1ltuatlon. Both ..i.. U'I cablated to 
preeent. broader ~ff tllan 
would be anU.ble ~ -tier. 

The-taandaftioped• 
gulcwx:a val- for abort..,. axpoRn 
lituatiou, ndl u epffla or ecddaata, 
and~ .,.1-.1..,.,....,"' 
EPA•• HN!th ~ n.,-• 
•-ta wbk:11.,. IINd lo dewlop 
RMC.a or MCI.a. 11- JNIPNI Ill 
provldinS 1M a 11 CT~ la tlua 
pn>pOMI la to elldt _, • dlMe 
eclentlflc •-ta~ wlD be 
then convemd Into foraal HNhll 
AdYll«iH. 11- followtta II a llll ol 
Health Achteoriea ~ .,. available 
from the National Tlcllnk:al lnloraatioa 
Servlca at the addrea 11n 
beatnnlns of the propoNl. 

HaallliM"'8Na 
Acrylomldt 
Alachlor 
Aldlca,b 
"'-le 

• 
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chemicalo aN c:archqelllc and not lo lht 
.,._, ol tlooir c:a,ciaopnlc activity ,-1o the 
mechaniua lllwolved. 

S. Aueument of data from 1hort-term 
teeta: 

(a) Sufficient evidence, when there 
went at Intl thne poaltlvt reeult1 In at 
leHt two of thne tell l)'ltam1 
mnlW'ina DNA damap, mutqenlcity 
o. cha-1 efhcta. When two of 
the poaillft multi wmw for the Mme 
genetic affecta, they had to be derived 
from 1p1emt of dllferant biological 
complexity. 

(b) Llmltad evlclence, when there were 
at 1aut two poaltlve re•ulll, either for 
differant anclpoinll or In l)'llem• 
rep1e•ntina two level, of biological 
complexity. 

(c) =le evidence, when there 
were neptlft or only one 
poeltift tell renlt. Up to two poaitlve 
teat malt• were coaaldend inadequate 
If they were accompanied by two or 
more 1181111ft tell raulll. 

The IARC then placed the chemicals 
In one of thna lfOIIPI to reflect 
carcinoaenlc rilk to human• . Theee 
lJ"OUP• are quite broad and are not 
defined by ,trtct ruin concemJna the 
•-ent of evidence from the aiterla 
outlined abaft. The IARC placed the 
chemlcala in the cateworin baaed on 
evaluation of the aiteria • 10118 with 
ec:ientlflc juc:lpient on other properttee 
of the compound which would affect 111 
potential carclnopnlc riu to hwnana. 
Thele srouJJ1 are defined 81 follow •: 

Croup 1-'J'he chemical. sroup of 
chemical•, lnd111trlal proceH or 
occupational expoeure is carcinogenic to 
human•. Thie cateaory wa, Uled only 
when there WH lllffictent evidence from 
epidemiological ttudin to 1upport a 
ca-I aelOClatlon between the 
expoaure and cancer. 

Croup2-The chemical, (11:'0UP of 
chemical•, industrial proceH or 
occupational expoeure 11 probably 
can:IJIOlenlc to human,. Thi, category 
Include• expoaurn for which, at one 
extreme, the evidence for human 
carcinogenicity 11 alm01t H1ufficient" 81 
well a, expo1uree for which, at the other 
extreme, ii 11 inadequate. To reftect thi1 
ranae, the cateaory w• 1 divided Into 
higher (Group A) and lower (Group B) 
des,-en of mdence. u,ually. cat'llOry 
ZA wae rnerved for expoeurn for 
which there w•1 at le•1t limited 
evidence for carclnosenicity to human,. 
The data from 1tudie1 In experimental 
animal• played an Important role In 
• 11ip1in1 1tudiet to cateaor,, Z. and 
partlcularly thoee in Group B. thu,. the 
comblnatlaa of Rillldaat mdence In 
anialalll ad llladequta data in human, 
uaually nRl1ed In a dae1IRcallon of %8. 

In 1ome ca1e1, the Worldna Group 
con1idered that Iha known chemical 
propertle1 of a compound and the 
re1ult1 from abort term te111 allowed ii• 
lranefer from Group 3 to 2B or from 
Grotlp 2B to ZA. 

Croup 3-The chemical. sroup of 
chemical,, lndu1lrlal procn1 or 
occupallonal expo1ure cannot be 
cla11ified at to 111 arclnogenclty to 
human,. 

The EPA baa propoeed autdelinea for 
carcinosen ri1k aueument (411 FR 
46294) which contain a da11iflcatlon 
1y1tem for chemical• ualna the degree of 
evidence of can:inosenlcily. The 
categorizatlon echeme place, chemical, 
into five group•: 
Group A: Human carcmosen (1ufficlent 

evidence from epidemlolop:al 
1tudiea) 

Group B: Probable human carcinoaen 
Group BJ: At lealt limited evidence of 

carcinosenlclty to humane 
Group B2: U1ually a combinatlon of 

1ufflclent evidence In animala and 
inadequate data In humane 

Group C: Pmaible human can:inoaen 
(limited evidence of carcinosenlclty 
In animala In the abaence of human 
data) 

Group D: Not cluaified (Inadequate 
animal evidence of can:inogmlclty) 

Group E: No evidence of carcinogenicity 
for humane (no evidence of 
carcinogenicity In at leall two 
adequate animal teell In different 
1peciea or In both epidemiological 
and animal 1tudiea) 

The NAS (Orinlrins Wat11rand 
Health, 1971. Vol. I) claaaifled chemicals 
In four cal88()rin baaed upon the 
strength of the experimental evidence. 
These ca tegoriee are: human 
can:inogena, 1uapected human 
carclnogena, animal carcinogen• and 
1u1pected animal can:lnogen1. 

In the Phaee I RMCL propoeal, EPA 
conaidered three main oplione for 
1ettins RMCL• for can:inogena. These 
option, were: (1) Set the RMCLa al zero. 
(2) eel the RMCLa at the analytical 
detection limit, and (3) eel the RMCLa at 
a non-zero level bafed upon a 
claculated negllalble contribution to 
lifetime ri1k. In addition. EPA requested 
comment on the 1trength of evidence of 
carcinogenicity and how thi1 could be 
factored Into the RMCL determinatlone. 

RMCL• could be propoeed at zero. 
based upon the inability of lcientl1t1 to 
demon1tr1te experimentally a thre1hold 
of effect, for "can:lnogen1". Thie lead, 
to the a11umplion that 1ince no 
thre,hold do1e can be demonstrated for 
carcinoiiene, any expoeure theoretically 
would repreaent tom• Rnlte level of ri1k 
for carci nogen,. Dependi111 upon the 

potency of the epeclfic carcinosefl. 1uch 
a ri1k could be vanishingly 1mall at very 
low d01e1. The Houaa Report which 
accompanl,d Iha Safa Drinkllll Water 
Act of 11174, 1uanted that RMCLa for 
non-tbreehold toxk:ant1 (I.a., 
carcinogena) 1hould ba zero. 

RMCLa could be Ht at Iha analytical 
detection limit Since RMC.a at zero 
theoretically are unatlaiaabla. buint 
the level, upon defined ttate-of-the-ert 
analytical detection llmlll would 
provide ineaturabla pla for 
carclnosent In drlnldna water. The 
analytical detection limJ I ii. for all 
practlcal purpoaea. the functional 
equivalent of zero and thUI would 
preaent the eame phllotophy a, a zero 
RMCL 

RMCLa could be eet baaed upon a 
calculated nealilihle contribution to 
lifetime riek Ullng mathematical modela 
which would ntlmate the number of 
exceu cancer ca1e11 occurrina In a 
populatlon u the mull of a cbemlcal ol 
1peclfled concentration belDI preamt ill 
the drlnldna water. EPA would 1elect an 
excee1 cancer risk level low -.ii to 
be con• ldered a MvlrtuaDJ aafe• leftl 
Such a level 11 not really very different 
from zero and could be arped to flt the 
requirement that the RMCL ba Ht at the 
no-effect level with an adequate margin 
ofMfety. 

EPA bat evaluated theee three 
approachet and baaed U1JCJ11 our 
analy1l1 and the public commenll 
received on the Phaee I proposal. a 
three-category approach buect upon 
1trength of evidence of carclnopnicity 
will ba 1118d lo ael the RMCLa. Thia 
approach is 1wnmarized In Table S. 
Category I lncludee thoaa chemical• 
which have 1ufficient human or animal 
evidence of carclnoeenk:ity to warrant 
their i-egulallon aa probable human 
can:lno,ena. Tha ~ few Cataaor, I 
chemical, will be propoaed at aero. 
Cal'llOry ll Include• thoea aubatancea 
for which eome limlled lncoaclualva 
evidence of c.rcinnpniclly axlall from 
animal data. Theaa will not ba nplaled 
at human can:inotlen•-Ho-vw, 
RMCLI will reDact Iha fact that -
po11ibla avldence of c:arcinoelllicity in 
animal, ewta. Thu. they will ba 
treated men comarvatively than 
CateaorY m aubatancea. Ca~ w 
lncludee 111batancea with illadaquate or 
no evidence of cardnopnlcity. RMCLe 
will be calculated buad l:pOD AADla. 

T.W.I 

Th,.,,,.Cat-.ory Approodt for Sett, R,l.feu ea,....., '-Slrons .. .._ o1 
can:\naplllc>ty. 

• EPA Croup A or Croup I 
• IARC c ..... p t . ZA or Ill 
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c:aldnoesnldty. 
• BPACroupC 
• IAJtC Croup 3 ea.._.,, IO-bdequta or no evldeJlce ol 
~tylauumala. 

• IPA Ctoolp D or II 
• LUCC-,.1 

The method for detmmlnlna the 
RMaA far C.tatD17 D CMmlcala la 
IDClft-.,iex tban for tbe other 
ca......_ To be plamd la C.taaorY D. 
cbeak:ala ... not~ to be . 
probable CUCUIIJIIIII Yia UlllltioD 
altlloaah - data la nallable that ca--. nu.. tbeN aubetancea 
ehoald be lrNted lDClft _.atlvely 
than C.taaorJ m ~" yet 
INa _.atmly than. C.taaorJ I 
c:haek:al• "hlo aptiaaa .,. anilable for 
..._._IMa.a,-Ca"-"7D 
c:haek:ala; tbe flnt optiall IDY'DffN 
buiaa tbe RMCL 11pc111 tbe AAD1 which 
la bued llpclll ~ 
endpoiDtl ol toxicity aalna an 
-1ainty factor accordina to the 
adequcy ol tbe data and toldcoloilcal 
priDciplaa. To ac:count for tbe poNible 
~ of c:an:iJMltaaldl, an 
addltioaal factor would be appUed (e..., 
MDI divided by a factor of 10 or aome 
otbar nhaa). A nlue of 10 la commonly 
appllecl for tbe OD11taminanla propoeed 
ror nplatloa today. TndiUoaally, ror 
•"'1 additional factor contribullna to 
anmrtalntJ, a factor of 10 ha• been 
lacluded. Equivocal avlduca or 
c:ardnoeenldty I• euch an addiUonal 
uncertainty factor. Howner, a f•ctor 
o!Mr than 10 will be appUed If the 
pi..,.tlft of tbe c:bemlcal dictate an 
alternate factor. Tbe NCOnd option 
ln-.olwe baalna the.JtMCIA upon a 
lifetime rl1k calculation In the range of 
10-1 1010- •uaiQii a comervative 
method. Thia rlak range la commonly 
coneldered to be protective and in the 
future. If additional data led to 
reconaideratlon of a chemlcal'1 
carclnosenlclty, the RMCL would 1tlll be 
NI al a level that would repreaenl an 
exlN!mely low nominal rl1k. EPA will 
- both approaches to 11!1 the RMCLa 
for Category D chemicala. The firat 
option. balinl the RMCL upon the 
MDI. wiD be UNd If 111fflclenl valid 
chronic toldclty data are available. If 
1ufficlent data are not available. the 
RMCL will be baaed upon a risk 
calculation. 

The fo0owlna ii a IIWlllll&ry of the 
clHaificatlon ol the SOC. and IOC. 
baNd upon the clualflcallon 1y1tem 
outlined ID IPA'• propoaed ,uidellne1 
for carclnopn rllk •-enl 

IOCa 
The claNl.llcallon of the 1-pnlc 

chamlc:ala for carcillolfflldty bJ the 

weisht of evidence approach in the 
propoaed EPA carcinogen ri1k 
• lll!Ament suJdellnea takes into 
aa:ount tha total mdence reganlle11 of 
exi-ar• roate (iacladat inhalation and 
lfllUllon expoalft), By thla approech. 
ubeetoa. ~ and chromhlm are In 
Group A (aufflc:lnt IIVidenca In 
humua). aldial 111d c:admlum are In 
Groap 81 (1llllltN mdance In 111unam), 
laad la In Groap BZ (aufflciaDI evidence 
In anlmala), and barium. nitrate/nitrite, 
lodiam. C)'Ullde, mpper, ~
Nlenlum. llilver, molybdenum. and 
1ulfataa are In Groap D (Inadequate 
sv1c1ence1. 

The can:inoaenidty data ror the 
lnorplllc cbemicale Indicate that the 
c:arciqenic potaDtial &a. .... lion 
lhoa)d be d&lillplehed from that by 
otliar routa. ArNlllc. In~ bu 
auftlc:ient mdmcl for carclnoi,enlctt 
by inhala lion and by the oral route, 
bowenr oda- fadon IUda • the 
potential that ii l1 an eaaenllal element 
were alao COlllldared In deYalopi.na the 
propc,Nd RM<l.. Althoup lead ii 
tecbnlcally lilted in Group BZ. the teat 
doaaaw that laduaed - ID anlmala 
were beyond the lethal doN In human, 
and thUI the RMCL for lead will be 
baaed upon other -11ive endpoinll. 
Aabeatoa la a pronn carclnopn by 
Inhalation. but the evidence with oral 
expoaure ii limited even after exten1ive 
1tudies have been performed. The 
evidence I« the carclnosenldty of 
chromium. cadmium. and nickel ill 
lnadequa ta by the oral route but 
1ufficient by the Inhalation route. 

In thil propoal the RMCl.a for thOH 
chemical, in Group D are HI based 
upon chronic toxicity data (Regulatory 
Group W). In addition. the RMCLa for 
chromium, cadmium. anenic and lead 
are alao beins aet ball!d upon chronic 
toxicity data, for the reasona outlined 
above. The RMCL for aabestos is set 
baaed upon an exceu risk level 
(Regulatory Category II) due to the weak 
oral can:inogenicity data. An RMCL l1 
not proposed for nickel due to problem, 
with the limited toxicological da ta b&1e, 
which i1 now being expanded by new 
atudie1. 

soc, 
OBCP, d ioxin , epichlorohydrin, 

hexachlorobenune, alacblor, 
toxaphene, acrylamlde, EDB, chlordane. 
heptachlor. beptachlor epoxide and 
PCBI have been clauifled in EPA'• 
propoHd Group B2; wffidenl evidence 
or carcinoaeniclly In animal•. 

1.2-Dichloropropane, 1tyrene, 
monochlorot.aene. and llndane have 
been cla11lfied In EPA'• propoaed Group 
C; limited evidence or carcinoaenlclty in 
animal,. 

Pentachloropheool, ci .. 1.2· 
dicbloroethylene, trana-1.2-
dichloroethylene, o-dichlorobenzene, m
dichlorobenzene, 2.4-D, 2.4,$-TP, 
ethylbenzene, methoxychlor, toluene, 
xylene, atraline, and lllmuine have 
been claaalfled In EPA'• propoeed Group 
D; Inadequate animal e,idence of 
carclft018111city. 

Endrln and carboman have been 
claNllled In EPA'1 propoaed Group E; 
no evidence of carclnoaeniclty for 
humane. 

Table 4 preaenll a dU1ificatlon of the 
SOCa and lnorpnlca Into the three 
catepy approach for aelllna RMCl,a. 
Aa noted In the tabla. there are 1lx 
chemlcal1 which are cialllfled in 
Cateac,ry D (limited evidence of 
can:incJ&enidty): ~. 1.2• 
dicbloropropane monochlo~ 
llndane, a1beatoa and anenk:. Table 4A 
preaenta the rationale for the placement 
of each chemical in ill re1pecllve 
cate,ory. Table 5 preaenll the RMO. 
optiona for the CatetorY U 
contamlnanll. See Section vm for• 
further diacuaaion of the RMCl.a (or the 
individual chemical,. Gommmtt i1 
requeatad on the tbre&-<:ategory 
approach for Ntllna RMCLI and on the 
propoaed cla11ificatlona of chemicala in 
each category. 

TA8l.E 4.-~Y CI.AsslACATION Ol1 

S0Cs ANO INOAGAHICa INTO T.-E C..TE
OORY ~ 
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aaent h•• not been found. There la 
arowina 1111plcion that many or these 
may be due to viruan. Unfortunately, 
the unavallabtllty or aultable aoalyUcal 
tedmique1 have Impaired efforll to 
re10lve thla laaue. 

B. Total Colifonn Bacteria 
Total coliform bacteria have been 

uaed for decadet •• the primary 
meaauremeot or the mlcrobioloaical 
quality of clrinkina water. Total coliform 
bacteria are • meuure or the efficiency 
of WIier treatmenL dJadote 
deterioration In the dlatributlon 1yatem 
and 11pal the poulble Pffl8DCe or facal 
c:ontamioallon. Analytical methodology 
for total coliform monltorin, bu exl1ted 
for dlcadea. Current EPA drlnklna water 
rqulation1 ipedfy the UN of either the 
multiple-tube fermentation technique or 
the membrane filter technlque. Both 
enjoy widespread acceptance and are 
reco,nlzed •• aultable methoch by 
Standard Metltod. for the Examination 
of Wo~rond Wostewo~r. EPA II 1)10 
conalclerin, 1ddlUonal analytical 
methodl. ,uch •• Clm'a Prelence
Ablenc:e Int (- Slondord Method.. 
8th ed.) which detecta collfonm but 
don not quantify them. 

Collfonna are 111ually present In 
rec:ally-polluted water and ire often 
Haoclated with di1HN outbreaka. 
Althouah coliform, are not 111ually 
pathotlenic themNlvn. their praence lo 
drinkina water indlcatea the likely 
pretence or patboaen• (e.9., Salmonella 
and Shigello). However, uae or total 
collforma baa I nwnber or dnwbach 

·includlna the followln,: 
• Given their ubiquito111 nature, 

coliform, are often found in the abaence 
or fecal contamination. 

• There are report, or pathogen 
oc:currenca and diaease outbreak, where 
coliform, were not detected. 

• Collfofflll are inadequate for 
predicUna the pre1ence or pathogen,/ 
toxiDI not IIIOCiated with fecal 
contamination 1ucb •• atypical 
mycobacteria, Let,ionella, and algal 
toxlna. 

• They al10 may not adequately 
predict the pretence or enteric vlruaea. 
Giordio and 10me other 011ani1m1, 
because they are lest reaiatant to 
treatment (e.g .. dialruectlon) than these 
O'll'nilmt, 

The qualitative uae or total coliform, 
can be aclentifically ju11ified, but there 
la an al>Mnce or tclentific data In the 
literature aupportina • particular value 
for coliform denaity, below which the 
water can be COMldered aare. P1thogen1 
and outbreab have been • 110elated 
with coliform denaltlea ranalna from 
uro to very hiah level,. Thia la not 
1111rpri1ln,: pathopna vary In their: (1) 

AallOCiatlon with fecal contamination, 
(2) die-off tlmea In water, and (3) 
re1l1tance to dialnfectlon or other 
tnatmenL Althouah the total coliform 
indicator la an inexact tool, fecal 
pathOllna In ambient water are uaually 
11companled by 1ub1tantially blaher 
levela or total coliform•• Since higher 
level, or pathoaena ahould rouaJify 
tra111late to areater rlak or ditease, 
coliform dentitln Indirectly aerve •• a 
meaaure of the rillk or waterborne 
dieeaaa. Tnatment which provldea 
coliform-free water II meaaured by the 
atandard t .. ta 1hould reduce pathOIIDI 
to minimal level,, even thouah large 
volume rlllk-free water la probably 
una ttalna ble. 

Delplte thne and other IJmltatlon1, 
total collfonna are atill the •lnale moat 
111eful Indicator of drinklna water 
quality. BeceUN total collforma moat 
directly me•• ure pathopn1 which 
widely occur In drinkina water, EPA la 
propoelna an RMCL for total collforma. 
(To aaaure a aafe drlnklna water aupply, 
control of total collfofflll ahould be uaed 
In combination with other 
mlaobloloalcal parametel'9 and 
protective me• 1ure1, e.a-, turbidity, 
filtration and di11nfectlon.) The 
diacontlnuance of total coliforma •• an 
indicator of treatment efficiency would 
aubatantially uodermlne the ability to 
predict the potential pretence of 
path011na. even If turbidity mooltorlna 
la retained. Turbidity removal•, for 
example, cannot meuure dlalnfectloo 
effectlveneu. 

The object or 81 · RMCL for total 
coliform, la to recommend that •• a goal 
the con1umer will not be expoaed to a 
aufficlent doae of a pathogen to reault in 
diaease. Since the relatlon1blp between 
coliform and pathogen level, la bfahly 
variable, the proposed RMCL for total 
colifofflll ahould be zero, I .e .. no 
detectable colifofflll/100 ml aa 
meaaured by the Most Probable Number 
(MPN), Membrane Filter (MF), and other 
EPA approved analytical methoda In 
order to auure maximum protection 
within the llmlta or the meaaurement 
technique. Thia RMCL iocludea an 
adequate ma'lin of aarety. While the 
RMCL la bein& propoaed at zero, the 
concept or "preaence-abaence" la belna 
con1ldered H the baala for the 
enforceable MCI.I. Thia would involve 
meaaurement of total coliform, to 
determine only If coliform, were preaent 
or absent without quantification. For 
example, MCL resu]atlona could apeclfy 
that 95 percent or aamph:1 examined 
over a &1ven time period have no 
coliform, present. Public comment la 
requeated on aettlna 1n RMCL or sero 
for total coliform• and on the uaa or th, 

Preaence-Abaence concept a, the baai• 
or the total coliform MCL 

C. Turbidity 

Turbidity lo wat• It a oon-apeclfic 
me• 1ure or 1uapended material lo 
drlnklna water and It~ by 
determlnln& the del'ff of llpt 
1e1ttertna cauaed by putlc:ulatn In • 
aampl1. Turbidity bu beam ..ct for 
dacadea H ao Indicator of clrtnldni 
water quality lodlcatlns tba prnence or 
auch partlcu)atn H clay, 1UL finely 
divided orpnlc and '-laDic matter, 
and mlcroorpnllma. Analytical 
mathocloloSY few tarbkllty monltorin& 11 
avallabla. Curmltly, Iba only EPA· 
approved tec:hoiqaa It Iba 
Nephalometric Method. 11111 It alto 
recoplud H ao acceptable tacholqua 
by Standard Mathoda for the 
Examination of Water and Wost.water. 

Turbidity It an lmpnc:lla -ure 
becaUN particulate c:bancterlltb vary 
from 111tem to l)'ltam and-Uy 
within the aama .,,._ and -
particulate lypel are - lip1flc:ant 
than othere few bumao IINlth. The more 
important partlcu)ataa appear to be 
lar,er than o.m 1'111 In dlamatar and are 
111ually oraanlc matariala. Turbidity It of 
concern lo drinldoa watar becaUN of Iha 
followfna chanlctariltica: 

• Turbidity can raducl the efficiency 
of dlalruectlon. 
-Certain particlea protect adtorbed 

pathoaeolc orpnllma aplnat 
dlalruectlon. In ,eneral. loorpnlc 
partlclea 1uch u claJ'I and water 
fiocculatina qenta appear to have 
little, If any, protective affect. In 
contraat, 011aolc partlcu)ate matter, 
whether cell debria. NW.,. 10llda. or 
llvln, or dead ~ •uch aa 
nematode, or CN1taC11D1. can 
provide marked protection to 
mlcroo11an1Jm1 aaaoclated with them. 

-A alpliflcant di11nfectaot demand can 
chemically Interfere with dlaiofectloo 
during treatment or maintenance of a 
dialnfectant n11ldual In Iha 
dlatribution 111tem. 

• The turbidity can be cauaed by 
particle1 that are toxic thamtelvn or 
that adtorb toxic lnorpnlc or oraanlc 
1ub1t'1)cea from Iha water. 

• 1-fiaber turbidity levala can alto 
Interfere with total coliform analyan by 
the membrane Bltratlon procedure. 

• Turbidity II a -- of Iba 
efficiency of drinklna watar coaaulation 
and filtration~ 11.-al of 
turblditr u1ually providaa CODCOIIUl\ltant 
remova of microbial pathaeeu, 
eapeclally thoM wludl ...,..ie on 
particulate•• H -u aa particulate 
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and tllua dlfflculty ID -1torina, and 
lack r1.,..., "'• en, and 
-k:ally r.uible-tboda. 
treei-t~taerebeinl 
CNKI f ed (laelwi ol Ntlull en MQ.). 
ttowewr, die laebillly to - tbae 
cmitealaull ekme do. Dot pnveat 
eeteblleliaeatolea RMCL bl dua-. 
It le -w, deer diet u, CJardja 
IMtblio c:pt cu UYI en ect.... health e&ct.,,... IPA la lllttille ID 
ltMCL .,_ n..i-t llcaiq
-w lndude llbnitlall tad dlalnlectlon farell __ .,..... ___ __ 

wew.Gromd-twlanotDNriyu 
wlnenble to c:pt paetntlall etnce the 
eqailer _, tbe OYll'IJlna IOI) -Uy 
- MID effa:tiff benier. 1\111, 
llltretiall ol aroad weter will DOI be 
prc,pmed. V.-- UDder NCtloa 1415 
may be caaeldered ID ._ 
c:immwteNW wben tbe 111tem la eble 
to demooetrete to die Slete by e 
lllliw, llln'IJ m otber- to be 
epadlled, diet tbe treei-t le DOI 
Dttded to prolect tbe beelth of penona 
beca- ol tbe quelity ol the rew weter. 
ne treei-t teca1que ~ta 
wlD be prapoeell wllea the Ma. for 
otber cmte-tnenta ere propllNd. 
Criteria,... ...... If e Yerience 
-.Id be 811111'11PNle will be Included In 
tbepropaul. 

Plablk: ta vw reqwted on dua 
appnaedi ol ....._ en IMCI. of uro for 
CianliG ad tl'ea'-l req.-11 lo 
caatral CJarr/Jo In drtnldJII water. 
8padflc ta ere a1ao requested on 
tbefollowlnc: 

• Are eulytical -tbocla available 
(Le.. • I• ..,,._.. •Uy and 
teda ,.,.,. ally,_...., to -iaJn the 
level ol Ciardio 1111 ~ -tar? 

• Wllat -,.dtlccriteria ebould be 
lndiided la die ,....i.11oae tbet would 
allow Statae to .......... II. Yerience 
lbould be 1.-d toa pertic:ular-,.tem7 

E. PotltotJnjc Virwa 

~ 18'1a-181Z. there were 18 
reportad weterbome di- outbreeke 
In tbe UA c:eaed by vtn... with over 
1.700 c:e-. 11leN TAI- ere probablJ 
far too low to ,._, the ec:tual 
number of Ollllnu. beca- there la 
9Yldenm diet_. of the weterbome 
~ OlltbrNb of unkMwn orlsin IN 
c:euaed by ~ ViruNa ere e da11 of 
lnfectiOlle 9f1Db wblc:b ere extremely 
-U (-U. tlien bec:terla) end 
,ep.odaoi ...., within c:elle of 1 111ltable 
UYinl lloet llldl H lnamai18. They 
contela ,-.tic-lerial -'Ollilded by 
e prNlll-t. Palllatanfc v--. by 
defl• III• .,. dioee diet ~IJ 
•flec:t IINIIIL 'l1le ledi of edequata tool• 
for tbe--, ud enaly• of-• 
,... •• le •alertlome ""-

Wldo11btedly c:ontrlblltat to thl1 llnder
reportlna-

11ie .noel Important of the waterbom• 
pathoa-ic YU11Na ere tbe Norwelk and 
Norwelk-Ub qeota. rot• Ylrlll, end the 
bepatllla A qeot. lxoept fat tbe latter, 
their pnclcalnent beelth eff•ct .. ec:ut• 
patroentlritle. Hapalllla A ..... -.Ill 
In bepetitla. All h• YI been l•tpUc:atad In 
rec:enl Wlterbome ~ outbNeb. 
While •-oloak•I ~ .... 
aveUeble for ldallfyina the•e qent, 
(e..., radloimWIO-•-aJ, lnunan1 
elec:troa nw:roacopy, tad othen). there 
are no 1• ti•fec:tory c:alture proc:eduree 
Clllfflldy anUable, "'-'-111.-.rc:b 
on cullllrfnl rvtawueM and bep• tlti• A 
•gent le pnNDtly betn, oondac:ted. 

'J\e clu•lc:el 1Dterovin&H1 
(poliovinll,ecbovinll,and 
c:oxncklevinal) ere c:ommon In 9111bient 
weter and ere oc:c:a1lonelly found In 
drinklna water, but they have not been 
lmplic:• ted In reamt outbreeke. 
Nevertbeleu. their be•ltb effec:u may be 
•event (e.1-, illllilln8itl•. parely1fa. 
myoc:erdltl•. di•nbe• J. 

Unlllte many of the other epnta. 
recovery end enalyele procedure• for 
theee enterovlrule9 do exlet. IOIDe of 
wblc:b are deec:ribed In Standard 
Method. for the Examination of Water 
and Waatewoter (15th ed). Vlrel u1• y, 
however, le beyond tbe c:apeblllty of 
IDOll water mlc:roblolop l• bcntorln 
ind m111t be done by e trelned vlroloSfet 
worklnc ID •peclfic:eJly equipped viral 
labcntory f•c:ilJtln. 

The mfnlmWD lnfec:tlve do•e for IOIDB 
1tre.lne of w1i.bome Yiru-• le very 
low. There le evld•ac:e that In •ome 
lnatancn, u Uttlw H - li1111t1 c:wture 
lnfec:tive do•e le able to lnfec:t • pel'IOII. 
Date from a recent madJ where healthy 
bwnan vohmteen were lnfec:ted by 
Echovirul 12 •1181"1 tbet l percent of e 
population c:ould be Infected by 17 
plesue-r~ unlta or dua \'lr111. 
Bec:eu•e or thla. the .,-1 1bould be to 
hive no \'iru•el In potable water. Thi• ia 
1upported by the WHO. Th111, the 
propc>Nd RMQ. ao-1 for b11man 
p• thopnlc: viru•ee In drinklna water la 
zero. Thia RMQ. pl would lnc:h,de the 
eaterovinlMI In addition to eny othera 
for which anelyUc:• I metbocla are not yet 
1vel11ble. Bee:•- EPA c:onc:lude• that 
one vinll mey have •d-effec:t•• It i. 
able to propoee an RMa.. deeplte the 
fact that the meuwement le diffic:lllt. 

Bec:e111• routine, validated proc:edure1 
for detec:tlon of the -• Important 
waterborne \'INH• (b• patilla A qent, 
rotntna•ea, end Norwelk and Norwalk• 
II~• •.-sit•) ere not yet tec:hnlc:elly 
feulbla. end bee•- of the pot1nt11I for 
lnlmnltt•nl c:onlemliultlon which 
prttenll dlrnculU.. In effec:tlve 

monllorina, • ll'Ntment tec:hnlq 
reqwnm•nt i. betn, ~ ror 
proponJ In the nnt naJem•kJnl. nm 
i::ollld include coqulatioa, filtration end 
dl11nfec:tloa for water qtt•IIII UUII 
111ff1c:e water ud dlalnfKdon for 
1yetema lllinl lfOlllld weter. 
Altern• tiYely, en u •lly -hie 
111m1pta for waterbome Ylrel 
pathopu oould be •-ct•d - tbe 
proper rapl• torJ eppro•dl: liowner. 
the only tacb•lqun c:mnntly ander 
1tudJ ere clu•lc•l llllaroYlrua eDd 
c:olipluip end tbae ere not aa.ldend 
111fficlent to proYlda protec:tlon aplmt 
the myriad ol patJioana potalilllly 
pre•ent ID vui- drlnldna wat.en. A 
nrlenc• c:ould be con•ldeNd ID ti-. 
c:irc:wnatencM wb•re ~-= le eble lo 
demonatrete to the 1• ol the 
Ste te, by an on-site IIDltarJ lllrYeJ end 
other m•ana le be •p•c:ifled. thet 
trutm•nl woud not be ..led lo 
protec:t public: healtli beca- ol tbe 
quality of the rew -ter aupply. 11ie 
treatment tec:balqu• ~ta. II 
any, will be~ wll•D tbe MCI. for 
other amtemlnenll ere prc,pmed. 
Criteria to be Uled by public: water 
t )'lllelnl end Statae ID detenaiDlna II e 
\'UWICI ~ be •ppruprt• will be 
Included In tbe propou1. 

Public: -ta ere req....S on thi1 
approach ol Nttinl en llMCL ol l9'0 for 
vinaaa and Nttlnt tree'-! 
requlrementa for CCllltrol ol ~ In 
drinkina wet«. C-te ere el,o 
req11e• tad Oil the lollowtna: 

• An analytic:el methoda aveU.ble 
(l.e~ le It ec eeh ally and 
tec:hnoloslc:elly l•uible) to -'aln the 
level of pathCJIIDlc: \'i,- In drinklnc 
weter7 

• What 1peclllc: aiterta •bcNld be 
1pedfled In the rapl• tialle that would 
allow State• to provide Yul._ to 
c:ertaln •yetema? 

• Are 1• tlafec:tory metboda eveilable 
ri. l'9COY9fJ and =olduaical 
enlerow'IINI or coll ud -.. they 
repruatetiq amraaetae for pa 
VINNI? If eo, •bollid an ltMCL and MCI. 
or• treatment tec:hniq11e be ntahlielled 
forc:lauic:al t• ,nb _ _.~? 

F. UJ1Jionelloe 
Lasl-1IN ... bec:t•ri• that UYI 

heaD idalltifled M tbe - of 
I lonelloel•• It bu been •tiae 
~100.000- ol tllle .....,_ 
oc:c:ur tDD.U, wl .. Ualtall Sia 
and ere c:•uaed ..-.U, bJ t oldie• 
currently - ,;:'zed .,... ., die 

111 '4/oM lo. ne _._., _ 
attributable to drWd•a -• II 
unkn~ Moat,...- ... Mft 
developed 1,.......,. DINw. Ille 

-:• baoflblh 111111 -
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patlenta that .... 1mm..-uppnaaed. 
or were lndivldula who appeared to be 
- auacaptible bec:a- of an 
~ lllnaea, IINwy unoklaa, e ... ...,._., or-_., ,-.n old. In 
contrut. while - appumtly healthy 
lndivldaala uw developed 
1...-,utaeD1Nue.1111tbrNb 
lnvolvias liNltlly DNDle ban been 
llml'9d --'Y to die iillldar -
pnnaoala ... of the dlaeaN called 
Puotlac: ,.,,__ 

L ...... IN.,. abundant In ambient 
watar, ud -y IWYln watar tJNtmant. 
eepecially lllm» they ara nlatlnly 
reelatant lo cbJortm. !Yan coanntlonel 
tnalmmt (Le.. llhntioa ud 
dialDfKtiaa) probably CUDOt prevent 
the.,...... of a -8 nambar of 
•~ Into the dlatrtbutlon ayatem. 
TheJ -y alao be lntrodumd Into 
c1rtnk1J11 -tar via brobn or corroded 
plplna. rapalr of exiatina malna. 
lnataJlatioa of lNIW -Ina, beck 
liphonaft. and c:raaa connec:t1ona. When 
the Jasionellae ents bot watar tanb, 
they can NttJe to the botOIII and, under 
certain dn:wu~ will proliferate. H 
they prolifarate, plumblna ftxturn such 
as aeraton, watar lltlnp. and 
showedieede -y be 8Nded. nsultina 
In colonmtlon and pvwth at theN 
sites. 11iey an ofte found In the bot 
weter plumbJna of boapltaJa, botela. and 
other bulldlnp. npeclally In bot wetar 
tanb and lhowerbuds where the bot 
weter temperature doN not exceed 
121D"P. In ~Y boapltaJa, the bot weter 
temperature Is malnlalnad at this 
temperature and below to prevent 
patient sc:aldlna and to reduce enel'IY 
coei.. 

There Is FOd epfdemloloslc evidence 
from sevaral boapitala that Lestonnalrn 
DIMaM Is tranamltted by uroeols of 
potable water &om lhowerbeads 
coatalnlna letlonellae. Other~ 
Implicated In diNua ~Ion are 
aeroaols 6- coollaa towen and 
whlrlpoola. Inhalation of Hl'OIOlbed 

potable --- probably the prtm..,y routa of mfectlon. althoup tn,ntion Is a 
poealbillty. . 

Analytlcal toola exiat for recovery and 
en~tion of tbaN orpnisml &om 
plumbina .,....._ Howenr, tbeN an 
not yet "'1 eflldant for Nlectlvely 

and-tinl ...._ .... ..... 
Baca-. the llbiquity of lealooallae 

In aab6mt-•· ....... proli(aratloa 
pnaartJy at•- tamparat-. their 
ralatlft 1111Pl»ee to c:Wortnatioa and 
abillty to ooloniN ID ~ ayatama. 

control le probably==•• at l«atioM..... poplllatloae 
...... ,..., .... t -larwwb. 
Mote .................. la the (act 
that~ facton ..... not yet bNn 

Identified for the CJ111111am9 ln this 
19DUS. °Jben la ... , Yariatioa In 
virulence. and the - ..-of 
... populatla!N of~ In the drinldat-•---_,uy repramt a 11,aua tlnaL Par all tbeN 
~-~~-•tar 
rwplati- for appean to be 
lnappropnalt at llma. and an llM<1 
Is not bemt pl'ClpCINd. 

BPAbaepnpandplda.-(or 
. boepltala and --1111k rlak localn; 
this ...... la rlad below and 
Is aftllable fna IPA at1be adclrwa 
dtad at the lllabmilll of this notice. In 
onlertondla "-'-'1•e lanla In drtnklna-•. --.-9oln 
aboald be maJl88ld to miDlmla the 
additloa of cqanlc mattar and pvwth of 
a)aae and protou. Mcnover, INIWly 
repelnd ar canatnx:t.cl componenta o( 
the-• dlatributlon aytt.m must be 
tbonJuebly tlmbecl and dlalmectecl 
befon bemt pat Into operation. Even 
after lluahtna and dllbnctlon. -
cannot _,._....ban t-n 
controlled 1U1Ct dNIF facton In the 
dlstrlbutloa lysl8m may_ Impede the 
efficiency of tbeN---. 

In Older to control i.-tJae srowth 
In bot watar pllllllblne, -1 
approacbea may be CODlldered. Most of 
the pabllabed data ban examined the 
effectl- of cblorlne and/or beaL 
The ~--- ol free cblorine bu 
been found alhcti¥II for coatrolllns 
lesiCJDal)N. Shock c:hlorlnatlon Is alao 
effective, but unleN free cblorine Is 
~tained within a eystam. the 
orpnlma may rNJJPNl· Control can 
probably be acbined If free cblortne 
levela In the bot --.... maintained 
aboVll 21111/1. bat at tbeN levela 
ccnoalon of plpee -Y occur. SucceNful 
eradlc..tlon bu been nported with s 
ma/I cblorlne ID the bot water ayatem 
for 10 days, followed by a 1.5 ma/I 
mal.ntanance level With this tnetment. 
only a allabt lncnue In COffOllivtty was 
found. Undoubtedly, the level of 
chlorine found effective will depend. In 
pert. OD the daaipl critarla of Iha 
plumblna .,.._ A pertinent facet In 
controW.. Jaslooallae la the difficulty of 
malntainlnl a cblorlne residual In bot 
watar. 11118 problem can be mln1mlzed 
by ustna either a closed reclrculatina 
eystam ar a contlnuoua-ftow 
proportional chlorlnetor on the bot 
watar.,.._ 

Heat abock (180 -P fort bour) may 
endlcata lealooallae In bot_ .. tanb 
and Is a tampora,y _.are wbk:b must 
be canted 09I routlmly to be effective. 
Malnteance ol bot -11r al 130 •p or 
bWiar ....,_11, controls the cqanlsm. 
whlle to.. ltmparatm. may nol H 
leclonellae an cm,trolled by heat. care 

.... 
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ll'WPat.....--canbeaedto 
provide ....... _,• fill• bed ~=:e=::ICti-
dltbtllldka .,.._ prvvlde • -thod fat 
....... die -.lilloa olpoint-ilf-llN 
......... ud provide other 
......... dalLia-oltbeNUNa, 
HPC__.loll:li-be-.. 
IDlinetne diu lotal collfcni __......_,or......,lnwrdi 
......... point ..... flltan. colifonit 
.... nnly laud la die .m-ita. The 
.-a - ,-nu.I .,owtll ol F-=tt::~ 

HPC dellllliN In the elllmnt. n.. HPC -iloriQa cu be. UNful 
tuppl m'. to coliform monltarint-

• 11ie NAB etated that HPC II • 
valuble proctdin fat .....ia. tha 
bac:tr.W quality ol water, ud liat • 
cl•uity-• lllH a/ml It • ttalnable by 
wat..,._~WatMond 
Health. 1917. Vol I). 

• HlalNr HPC dan•IU• may Interfere 
witla total collfcni ualyaie. Snm-al 
publitll•d utld•• ll• w• lndlc:• ted th• t 
~becterialclautitl•,re•w 
than ,00 coloaiN/mJ CUI lllppntll 
coliform pwtb witla botla the 
_.... flits ud multiple tube 
f-11ttloa procedure,. fliere It •lao 
•troas n1denm that drlnldna water 
t•mpln -'-lmnc hl,t, non-coliform 
becteriaJ c1•u1t1et rna1t1111 from 
rearowth durtnc aample tnnatt m• y 
nKhace the c:hancee of detec:tlJII total 
coliforma. 

Altbouafi there l1 some evidence that 
hip heterotrophlc b• ctert•l dentlllet 
are al concern. the AaencJ bellevee th• t 
It would be premature to propoee an 
RMCL, pven tbe lack of conclualw• data 
repnllna the link between opportunlttic 
p• thofent In drtnklna water and 
-i,1 {hotpltal-•cqulred) 
lnfectlona. lnlte• d of propoeing •n 
RMCL. MCL and monltortng/reportina 
requlremente. the Aaenc, It conalder!na 
lncorponttna • level of HPC control Into 
th• total coliform monltorfna 
requlntlMlllt ..- blah demltlet of 
HPC hlterf- witla coliform analy1l1. 
111• monltort"I requ1-nte for total 
coliformt maid •pedfy that a oertaln 
percem8I' of die _.,... collected for 
coliform -i,.. -W ,_, be 
uwp•d for HPC: If HPC ,_. 1nt•ter 
than - ...i (..,_, IICIO ooloal•/ml). 
di• IOtal _.... aaJJ- would not be ••lid. n.-w ,nmde. -111'1 of 
quality --DOI pnvlou•ly 
nqulnd .. die ........ Ilona. 
Moaltoriat far HPC -ad' allo lDdlcat• 
tna'-1 effac:tl- ad ,-Ible ........ .,W ........ tJ. 
MIio-... .... ,...ied OIi th• 
~ 

• Should • n ltMa. • nd Ma. be Ht 
for HPCT Upon what betll •nd what 
level? 

• Should HPC be Included In th• 
monltortna Nqalr-nll for lot•! 
collfarma tuda that HPC aNald • ot 
•xcad • cmtalD d•aaltJ In order to 
hnw v•lld total collfarm ntultef What 
level WNld be •pproprlataf 
H. Trttatment Tt1ehnlque &qulniMnu 
Dl-•Md below are JM)Nlbl• 

trNIDllllt na• i• Uolll tbet EPA It 
colllld•ril!I for Ila• n•xt nil-•Ji.lni. The 
regwaU- are DOI bei.nt propoNd • t 
the prNeDt 111M and are iw-t•cl for 
the purpoN of pvblic IOIIIIIIIIIL 

t . Mandatory Plltntlon md Dtalnfectlon 
of Surface Water for Mlcrocqanlem 

EPA It contlderm, 1 reaulatlon 
requlrlna tbe ffltntlon •nd dlalnfectlon 
of •11 turf•c• waten belorw dlltrtbutlon 
to conaumen.11ilt resu)• tloa would 
provide protection .,•Intl • myriad of 
dl1tHe-producina mlcroorpnltma 
which CUI fnqu•ntJy be found In 
ambient water uted H drlnJdna water 
1upplle1. Al dl-•ted prevlouly, • 
ae•rch In flnlahed drlnklna water for 
each of tb- prtmuy •ncf opportunl1tlc 
p• thopna would not be t•dmolopc•Uy 
or economk:• lly feaelble. Tbe 
concentration of p• thopna In water 
would uau• lly be lllflk:tently email to u 
to require laJse-vohun• umpln. Many 
• re ao faetldlou th• t only hl,t,ly 
1ped•llsed laboratory teclmiquea c•n 
be uaed to recover and detect them. If 
they can be detected • t •U. 11111 It true 
of the bep• tltlt A a,enL rotavlnla, 
Norwalk and Norwalk-llk1 apnt•, and 
Giardia. Unfortunately, total coliform 
b• cterl• • rw ln• dequ• te u •n Indicator 
for the p...ellCI of tbeN orpnlemt. 
Th111. EPA m•y propoN • tnatment 
requirement In th• next na1-kJns. 

Of th• •pproxim• tely 14.000 
community water 1yeteme In tbe U.S. 
which UN 1urface w• t•r, •bout 71 
percent practlc• full conventlon•l 
treatment and •bout II p•rcent ploy 
• t le11t dlllnflctloa. B• tw•c 111'11 and 
1980, then WIIW ti rwpoi1ld wat•rtJom• 
d1N•11 outbreeb wttla OYW tt.000 
c•Ht in localililt Mned by turface 
w• tirn rec• lvina chloriMtlon only. Thie 
repnt1111ted 31 p•rc•nt ol th• Iota) 
number of outbreua •nd M ,-ant of 
the c•- aaaoclat•d with -'-w• tw 
1upplln, •ven thoup dl1lnflCtecHDly 
turf•CI W•Wll)lll•ml ~t leN 
than t 7 i-cnt ol die total hl• lla of 
1urf• c• water IJI'-- Dwtna tla• t 111M 
period. I diNat• outbr•aka (tt11 ol tbe 
total) •nd-Dlc•11• wwe 
H •oclat•d wltla UDbNfllCI..,.. .... 
•uppU...11-data lfflllllly.._..t 
th• t flltnlioa ud dWnf•ctloa o1--
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State that tile lna'-1t lac:bnlque la DOI 
neceuary to prolecl the IINlth of 
penona bee.a- of the quality ol Iha 
raw watar NUrCe of the 1,ataa. Criteria 
would be provided In the nplatiaa 
which the l)'llam mmt _, In order to 
receive a nriulc:e. 

Tba pnc:licl ol ffltmtna 1wface water 
la nppcll1ad by a number or 
proffllioDala,oups aucb u Iha AWWA: 
"111aAartcuWmrWorb 
Aaaoc:latlon (AWWAJ lffllQl)y 1upporl1 
the pnctic:N of...._ of surface 
water .ct u - of public water 
aupp!J, rlle4 I tiua of public-• 
auppllea.1111:hadiaa the main-- of 
nalda•I di Hmctlaa In the dl•lriblltlall 
1)'11em. • • _w (AWWA. tm. A WW A 
Ofllc:en ud ComaitlN Dlntclory, 
Policy ...... 1111d Offlc:lal 
Docua.nts. p. 74). ID addition, • 
worbbop --- by the EPA'• 08lc:e 
of Drinklae W• t•r, in coniuadioe with 
th• Amak:an Society for Mk:robtokJay. 
lo •dvlM EPA•• wari•ty _,...._ 
w• tar i•1w, •lnlllllY r-ccnnwnded •lie 
m1ra11o11 of lwface w• ten (Aneument 
ol MlaulJlolog ud Twbldlly 
~ • IJl'taldns Water, Die. 2-4. 
1111. JulJ 1-IPA~ II IHlOl}. 

Pllblic:-1 la requested on the 
followlna: 

• Should • treatment tedmlque 
reqlllremfmt be •tabllahed 1uch that 
•)'Item 111U11 llllf•01 walal'I would be 
requlrad to aie ftttr• tloa and 
dJelnfedtoet Upoa wllat batil7 

• Wbat apeclfic ru1ra11on and 
c!Ja'-ctlon tecbolostn should be 
tncllll!led In th• deflnllloa of • 
"Wtnlloa" ud "cllalnf•ction"T For 
eumple. direct flltr• llonT ,low aand 
filtrallon? 

• Shoald ti- treatment 
reqalrelllenta apply to non-community 
drlnldnc water ayatema7 

• What criteria lhould be apectfled 
that would provide ptd•nce In the 
taau•nce of varlancea7 

2. Mandatory Di1infection af Ground 
Wat.r 

EPA may •bo propose. In the next 
rulemaklna. • treatment regulation 
requirlna the dlatnfecliou of • II pound 
watan befon cllatrtbullon to the 
COMllllMI'. May of the aame 
mlcroorpnl1m1 that occur In surface 
w• tan are •leo road In pound waten. 
lleca1De a Nardi for each p• thopn la 
aot tedlnlcally •-weally feulble. 
and became the prnence of aome are 
not adequately aip• U•d by Iha 
~ al coltforma. a treatment 
technique ,....i• tlon may be propoaed. 
Plltratlon of around WIier auppllH. 
... _,_...., ..,. ... be..,,,_ct 
Uwl..... 1---• th• lllllacfl ............ ....,_., 

reduct,. .nlcrcobial ud pa,tk:alate 
contamlnalloa of the lllldarlJIIII water. 

Tba Dlllllber of rwportN dl.uN 
outbnab ud - uaodatad with 
UIIU'fttad ..._ waw 1111PPU.. are 
aubatanaWly ..... thu tboaa few 
tn•tad.-a-- ....... 
Acc.di•s tr. jNbllaMII dala. 
""MIIIIMP .... -.ftdbJlilltraated 
aromd _._ Mn liad a.7 ttm. u 
many ca-olw.•-. Betwnn 1ffl-
18U. IID&rNtad W9II watar •• 
1aaocl1t•d wUil 110 diM•ae outbreau 
and_ llOO _ of W.- ll 
untnatad apnftl .... le added to tlal8 
total, the V•-- •re 1211 CllllbrNb and 
ovw.., ca•s la 111Z. 1mtre• t•d 
polllldwatair=u for21 
per0111t ol all watllborm 
c!JN•N outbre ud 10 ,__. of all 
waterborne illneuea. The ellolosJcal 
qen1I tmplJcated In U-.aatbreull 
_,.. ._ hapetltla A ...... Yeninia. 
and Giardia; Ill 5 outbreak• the •aent 
waaDiltklanlilied. 

Ad•qlllla cM.eafw:ticm re4ucea 
contamlwtlon 01111tiwly 1111d dnla 
with paiodl,- _,,--• 'ioL Similar to 
IWUOI W•1--itorinl far 
coatemleetton II DICNNrily 
lnterm!UeDt, •-pedally for - •11 
a)'ltema. Moreover, In 111112. about 24 
parcmt of the utili"" violatad coliform 
monltorina requil'ementa 11 leut 
lntennlttaatly ud tt pen:eot violated 
tumidity morutortna requlrementa. 

A nrtety of dlainfectenta &re• 
available. Cummtly, the bat are 
chlorine (11 hypochlorom acid), ozone, 
and chlorllla c!Joxlde. All three have 
excellent blocldel •clMtlea .,.in.t 
bacteria and vlruaea. For Inactivation of 
protozoan c,ata. ozona la axcellent. 
chlorine haa only modente blocldal 
activity, and no publlabed data are yet 
available for chlorine c!Joxlde. Chlorine 
and chlorine dioxide reatduala can 
penlat In the c!Jatributlon aptem, ozooe 
residual, cannot Baidu thue three 
dialnfect•nta. othen are belnfl uaed or 
have been 11188Hted for uae. nine 
Include chloreminea, Iodine, bromine, 
and ultraviolet liahL A treatment 
rqul• tlon will recommend the type• or 
dilinfectanta approprlata for uaa, the 
nnae or acceptable dtalnfect• nt 
concentrallou, minimum contact times. 
and poaaibly Iha mlnlmum and 
maximum realdul concentration• In the 
c!Jatrtbutloa ayatem. Varianc:aa would be 
conaldered In thoae ctcwmt1nca1 where 
• ayatem la able to demonstrate to the 
aatlafactlon of Iha Stat, that tha aource 
water la of auftlclently aood quality to 
obviate the need for clJalnfectlon. Llka 
the surface water r•aul• llcm. crit ria to 
111l1t In meklna vufance 
cletarmlnellana wuald be provided If I 
replallon la propaeecl. 

Public -t la ..... led Oil the 
followln,: 

• Should • t.w'-tlt lildmlqw 
requlrnNnt be eeublllllad IUCh that 
ay, ....... .__. .... w.1c1 .. 
requJnd to ll'V"klt cllalafecllonT Upon 
whatbeala? 

• What epeclftc dlllnf•clloa 
teclmokJay lllloald be lndudecl In the 
repl1II011? 

• Should theN lreft1-Dt 
requlre.nenta apply to .--unity 
drlnklna water IJllmll? 

• What crli.la allould be lp8Cified 
ror the laau•nce ol nrialxa1 

VD. ...... ~ 

Tba INrlma.,u&adomcataiDMCl.a 
for the follow-. In~ 
chemical•: - Ml1,..,, 

~ . .. 
1 --... - ................ -L.- -- ----~ • 

~ .... 
•• 

MolliloriJII ud npanilla 
requlrementa were abo Included In the 
Interim Replattona for eodium and 
corrosion. 

11ie ANPRM (411 FR 45502) llated D 
IOC. under COD•idantiaa far PriaalT 
Drinldns W11t11r~ ltMCLa an 
propoaed for u IOCa 1-vi wlllda -
not lmted In the ANPltM--altrtte). -
lOC (ffuoride) wiD be inchNlld ID• 
aeparate ...,._al acl I IOCII (c:yankle. 
molybdenum, ntdteL ailnr, aocll- ud 
Nifale)llave..._ .. I I 
inlppropriatw for nplallml baNcl epaa 
limited health effecta data and/or 
occ:arTmC1 ID drinkllll-•· .,,,. IOCe 
(antimony, beryW-. diall1-. 
vanadium and aluminum) will be 
addrnNd at I later date and 0111 roe 
(zinc) baa been determined 
lnappropriatw for replatlon bu•d .
EPA and th• NatiOD•I AcadeaJ ol 
Sdencee (11'17 and 1-, l 'ff--• . 

Forth• 11iDoqanlcch•alcalafar 
which RMC.e .... p.vi-d, the 
Admintatretor bu datarmillad that 
hunwn •xpoRN to.,_ IOCII la 
drinkJna wa aay Mft •a ..S
effect upon tha haeltli of,--. 

T•bla1,--11dia........:aMC1.a 
ror the 11 IOCa. Tabla._,_. 
ahorl•t- Ill nll Jar 111w 
chemlcala f• whic:11 ltMCl.a are 
propoa•dandTabla10_... .... 
ahon-term awll ud p,o11 I 1 +I 
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Include the atomic abeorptlon. gueoua 
hydride. flimace atomic absorption and 
lnductlftly coupl•d plallffla atomic 
-1•• 1oa aeectrometry t•cbnlqun. 

llu-,/brpt»ur9. Annie •nten the 
allNlplieN u • ntult of the -•Una of --'-'--. -u, copper: ..... 
Pl'Oductla pluta, coal llunllJII 
tldlltlN, and ll'NDlcal COlllpound 
productlaa plant• _, UICI emit anenlc 
to die lir. Data collected by IPA and 
otben •how the ..... ol UNDlc In •Ir 
re..-6- OJIODf-1.1 "'1•': the 
aedlaa nlN .. typically .... than O..ot 
-./•'· llNplntory lntab ol UNDlc on 
• dailJ belil la approximately O.U u, of 
wWdi CUii .. woald be •beorbed. 
-lnl • pac111t ab•orptloa and 
bued Gil I 1111 Utional IYWqe air 
nlN ol G.ODI -./•' of •Ir and I dally 
veatilatlon nta ol JO m•. 

Anenlc. prtmarlly In ID ora•nlc form 
la • normal conatltu•nt ol food. 
IINfooda tend to have partlc:ul•rly bi,h 
--'«: i.vela. Meat, 8M, poultry, .. In, 
and-. UICI contain UNllic. The 
PDA Ntlmatad In It• 19'111 market b•• ket 
-, thet adalt• COll8Ullle 8U IIClday 
of--'«: la the diet. 

lbty-tbrw community water aupplln 
In the Unltad Stain have been nported 
to exceed 50 -.fl of enemc. Limited 
data 6- two federal 111rve)'t indlcete 
that -•eappllet uatna pound water 
bad--'«: i--t above the detection 
llalt-~ and at blper 
-"-"-than euppliel uatna 
nrface-tar.Of330pound water 
auppliee Mmplecl la the two lllfVIYI. 55 
(~) bad lnela above I "'11; of the 
tu_,_ _tar aupplin. only 2 (t .71') 
bad lnela above I ua/1. 

H«llth Bffect& Anenlc compounda 
haft b•m ahown to produce acute and 
c:lironlc toxic elfecta whlcb Include 
.,.._ic lrrnenlble damqe. The 
tmalent ( +I) compounda are the moat 
toxic and tend to accumulate In the 
body. Chronic animal atudi• have 
alaown body wet,ht c:ban,ea. decreaaed 
blood bamop,bin, hepatic damage and 
kidney ...... 

Then la "1denc:e that •nenlc la an 
-tlal element la certain animal 
apec:lel and potentially In bum• na. 
AINDic at low concentratlona In the diet 
......_ - peruwten of powtb 
and development In animala and It h• a 
b•ea ........ci that arMnlc may be an 
-u.T:'element for bum• na (NAB. 
1-. Drlnlu111 Wat.rand H«ilth, Vol. 

.,,A'a Riek ~I Forum la 
CWN11tly n1l111Une the nutrltlonal 
......-nt• for UND1c. A 
taap11,h.llllve Utanture •arch 
eualalnt the nallable data on th, 
poeelble -tlallty of arwnlc la belna 
carried out. 

The NAB (Drlnlu111 Wat11r and 
H«illh, 11183, Vol. V) reevaluted the 
toxicity of anenlc and atatad that, 

R•-nh lhOllld aleo bl deal.,...t to 
aval11• te tlla ,-Ible -uallty or araanlc 
fMli-,...i-t that h•a been 
~1n1ec11a m--•11aa ,pec:1ee. 1n 
the a..._ of - det•• tile concl111lon 
N •clied la .. tlilrd wot- of Drlnliin, 
Wo• Oltd Ilea/tit_. nlld, I.e. 'If o.oa 
1111/q ol dleterJ llolell .....ic 1e ailo a 
DlltrltloMIIJ dealnible leftl for people, then 
the edecr-• .._. dtat ahould" proYkle a 
cl• lly lntelre of appmdaately 21 to 90 ,... 11M 
_, Aamcu cllel doaa DOI - Ihle 
....... ~~•tloaala-rch 
Co...ciJ. 1-~ n. --'-I llatae of thl8 
lallll le fwthar ,- for ,nalntalnlna the 
curNDt MCI. far anenlc. 

In addition. the NAS Safe Drtnklna 
Water Commlttae at• ted that " It 11 
tharefore the oplnl011 of thla committee 
that O.OS ma/I provldea a aufflclent 
marsm of •afety .. . . " Baaed on the 
apecillc: rec:CJlllmlndatlona of Iha NAB. 
IPA propoNI that all Health Advlaortn 
for 11N1UC be D.Ol m,/L 

A proY1•lonal AADI w•a calculated 
b•Nd upon ID animal atudy (Heywood, 
R. and R.J. SortweU. 1879. Anenlc 
Intoxication In the Rbeeua Monkey. 
Toxlc:oL Lett. J.-t37-1t4) In which 
adole•mnt and Infant Rhnua monkeya 
were expoead to UHnlc for one year. A 
NOAEL of 3.74 m,/q/day an•nate {%.I 
ma Aa/q/day) wu eelected. with ID 
uncertainty factor of 1000 and 
con•umptlon ol 2 llten of water per day 
factored In. A provlalonal MDI of 0.10 
ma/I w• a detarmlned from thla atudy. 

Anenlc baa be•n ahown to be 
mutagenlc In NYfflll IHI 1yatem1 and to 
Induce cbromoeomal aberr• tlona In in 
vivo and In vill'O ayatema. 
Carcinopnlclty atucllea with laboratory 
anlmala hav1 reported confllctlna 
rnulta. Several atudln fiave reported ID 

lncnaaed Incidence of bronc:hioaenJc 
carcinoma• In r• ta expoaed to ID 

araenlo-cont• lnlna pe1tlcld1 throuah 
lntratr• cheal expoaure. In hum• na, 
tumor• of the akin. lunp, aenltal orwana 
and vl1111l ot'lan• have been • aaodated 
with •rwnlc expo•ure. 

The IAJlC n1l111ted araenlc and 
atated that there la IYldence that 
araenlte and arwnate cn>•1 the placenta 
In mammal• and that aodium araanate 
and ~II• have embryolethal effecta 
and ter• lopnlc potential In 11ver• I 
mammalian apecln. The IAJlC 
claa•lfted anenlc compounda In Croup 
1: Inadequate evidence for 
c• rclnoaenlclty In anlmala and 1ufflcl1nt 
evld•nce that lnorsanlc araenlc 
compound, are akin 111d luna 
c• rclnoaena In humana. They also atated 
that the data •uae•tlna an lncrea11d 
rtalt for c• n::er at other altea are 
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In Call~• of the thyroid and 
m-,& ...._. la aale rata wen 
oi..-1 .. die eaoelta-apoNd poup. 

'l1le NIP I Jed that (1) 'l1le 
blolop:al aiFlflcance of the C-ceU 
cardaaae la .. tlaa ID ammlle 
~lelhc1aldtieca..of .. 
lack Ill -v ID c• .,._ Call 
•"-ad....._..wen 
combined and Ille poeltift .&ct WH 
no1 .............. p1 .. c=: ••;;--..,. wl (2) the J: ._~an IDcnued 
~ • - lee• ..U leukemia 
laqwti hf NeaWlllalac:kof 
atatlatic:al ......,,_ "' .... .-lie 
poup when naluated ualng life table 
uaalyaia. 
a-tly, NIP baa reported the reaulta 

on the loxlcoloo and cardoosennla of 
cluyaotile ubatoa In nM/N rata (NTP. 
11M. Toxk:oloa wl Carcinoeeneala 
Sludlea of Chry8otl)e Aabatoa In,,...., 
N ltata. Draft ::cri). In thla report. the NIP._ cone diet "then waa 
- mdace ol can:lnollnidty" in 
male rata ..ty diet - expoaed lo one 
percent lnten.diall .... (IR) 
CNJ9llllle ..... In tbe diet for the 
llfetba ol tlae aalaala. TIile preliminary 
coacl..ic. - baNd on Iba followinJ 
ot..fttlms 11) A alpfflcant lncreaae 
In NmF epitlNllaJ lWJPHDII 

,-~--palypa) In the 1arae 
In..._ Ill IR dlrylOtile ubeatoa male 
rata (9/• .,.) wben compued with 
Iba hlddlma ol apthelial aeoplaama 
(benJan and aallpant combined) of the 
..... lntntla ta Iba pooled male 
control poupe of all the NTP oral 
aabatoa lif9tlme atudlea (3/1124: 0.9"). 
(Z) the IDcide-» ol wailar lealoaa In the 
amall lntaatine o, alandwar atomach of 
five additional IR cbry9otile male rata. 
end (3) the rare occurrmce of epithelial 
neopl•- lnlona In F344/N ret, (1/1,77:, 
for male rall and 0/1,m for female) 11 
1tendanl. 

nm. bave been a number of 
epldemioloJlc:al atudiea which ahowed 
pltnJultaatlnu cancer to be Haoclated 
with occupational expoeure lo Hbesloe. 
'l1le c:onalllellcJ Ill an lncreaaed cancer 
rlak at otratbonc:lc: lites and 111 
malUtade. eltller ID abeolute or relative 
t-a. la leee far canca at other altn 
tbu far ... canca. Neverthel..., 
many atudlea docamnt alplficant 
-rlab at ffriwa petrolnteatlnal 
llta.BYmdicNpdiaee1hadla 
~t!WbMte~of 
ANOdedma ol obaned patrolntatinal 
-r111i and Mated lq cancer In 
worti.n. ........... olwbetber Iha 
.............. rlakol 
... 1 11:dal - la due to the .._....,.....,...__the 

11 szr sU,ox,-dwort..leDOt 

reaolved at thJ1 time. 'l1le Chronic 
Hawd AdYlaclJJ Paael OD Aabatoa 
(U.S. CP8C Draft Jteport. t•> Ml 
atated tbs follawlaa: "l.ulll canca and 
maothelloma -Utute die majority of 
Hbeatce produced- '111e 
aaaoc:latioll Ill thew=--=- with 
aabeatoa ~ lo 8llabllahed. 
S-otller farma ol canca, putlc:ularly 
dltntift trac:t. oral pMrJIIIN1. 
larynaeal. and k11meJ Mft. In
..... abadloe, been r-ld to be 
lncnaed; then .... dlanar-enta 
UDOD1Paml-t..an to tba atrancth 
of the evi.- a.odatlnJ tllia poup of 
c:ancenwlth abantooexpoame." A 
report prepnrad fo, tlae Haith and =Onmlaotm a( tbs Ualted 

om ex.amlDod tba nailable 
evl ce oa tba llultb effec:ta al Inhaled 
aabeatoa ODd ~uded, Min pnrtic:alar, 
there ara DO .,,.aoda for bellevma that 
gaatrolnteatinal cancen In pnanl ara 
pecuHarlJ likely to be caUNd by 
aabestoe expoeure. 'l1le lncru• In 
relative ritk for pllrolnteatinal Illa la 
almilar to tbat for other litan. and tbalr 
aelectlon for apedal attentloa appean to 
have been dictated luply by Iba 
findlnga In one •tudJ and the fact that 
they U9 COIIIIIIOD, IO tbat a &lven 
obeerved relative rtak may be 
atatiatlcallJ algnlflcant for these altes 
but not for othera." 

The lARC haa clauified aabeatoa In 
Group t; aufflclent evidence for 
cerclnoaenidty In animala and humane. 
Thia clauificatlon la baaed upon 
Inhalation data. Aabestoa baa been 
claulfled In EPA'• Group A. acc:ording 
to EPA'a ProP!)Nd Cu!dellnea for 
Carcinogen Al1H1ment. baaed upon 
evidence of carclnORenfdty In humane 
through Inhalation expoaure. 

Several epldemlolopcal atudiH bave 
been carried out lnveatlptlna potential 
a11oclatlona between Hbeatoa libera In 
drinking water end gutrolntestlnal 
cencer. Manh (Environ. Health Penp. 
1983. 53:49-611) reviewed and evaluated 
thirteen epidemiological atudla of 
lngeated aabeatoa In five araaa ol the 
United Statea and Canadll for Iha ritk 
aaaoc:lated with lnpaUon of water 
contalnlnJ ubeatoa. He CODcluded that 
even thoap one or more atudiea found 
aNOClatlon betwNn ubeatoa In water 
auppllN and cancer mortality (or 
Incidence) due to neoplu- ot varloUI 
orpna, no Individual atudy or 
aareptlon of 1tudla axlata that would 
ntabllah ritk levels fn>m lnpated 
Hbellol. 

EPA'a CAG (111110) end the NA8 (ltm) 
hove otrapolated Iba swulta of cohort 
atudiee ol poplllotlonl occupationally 
expoeed via Inhalation ID ordlr to 
eatiawte Iba potatlal ritk aaeodated 

with the inpaUon of ubNtaa In 
drtnktna wai.r. 'l1le CAG (U.S. lll'A. 
tem. Amb6eat Wata Qaa1ttJ Ottarle 
forAabeo&oe. lll'A .. /......z)ad tbs 
NAB l,DrlMi,w WMl'olldH«lllb. t-. 
Vol V) coot#lsr-t ..- die - data 
of oc:cupadoaallJ expoeed ..... wldi 
GI tract - bat-• n1111i11J 
dlffannt aedlod of onlc:ala1hJ ,,_ 
exceee -r111i ,, ..... '1'o .,._.tad 
levela ~ wo.&d '-'t la iDcNMed 
llfwtln. - rlab fllto-•, w•. ad 
to-• calc:ulatad bJ CAG (Hm) an 
300,000 llben/t, ,o,a -./1 ad 
S.000 fiben/t. m, ti • .,,. 
C:oneapr Mas.___,__.. 
calc:ulated bf tlio NAB (ta) - 110.000 
flben/t. 11.AIIIO -.,1 aad 1,100 
flben/L 11ie rm Ntbldlff 1"w 
calcalatad bf tlae NAB aiaptNd to 
CACaraprlaarlJJ•IDtba 
appllc:atioa ol two..,_. 
aaawnptjoae: 

(t) 11ie NAB ....... tut• percent 
of the lDbaled llk...1 - sA I I n n•IJ 
awallolnd, wbore tbaCAC S--S 
that 100 ,-.at wauld ......0, be 
cle•-1-e....-

(Z)11le NAS--.d • wwwwaacw 
factor of IIO far optlctl ....,...., ID 
tran-lukln eloc:tna~. 
where Iba CAG __. a fac.tar of 211D. 

The availabla. lzaawtiOSI • die rial 
of dneloptna..,.. 4 I II-ti INc:t 
cancer unodolied wldi die.._..... ol 
ubestoe 6- ckllnldaa--• llllllked. 
Rlak pl'~ bawl .... ...-
atudlea wOllld .,,...111 •
appropriate than lnbalatioa far 
e~ via driDldsiJ--. CAC 
(tlNM} bu damed a ....... el die 

riak fo, ubeetoe "'lntestioa -
upon • draft NJ1' (UN. dnft report) 
lngeatlon atudy ol c:bryaoti)e ,.._. fUJ11 
(11ft <10 _,.., .,._ fueo-.. 
(115> 10am; wttli -tft> llmaa) ..... 
In anlmala. 111a nwalta of 6'o--, 
ahowwdaoevidlacaolcm I C I lty 
for the ebort-n1191 llben la..._ aale 
Of female rata aanl DO ....... fl 
carclnOIBk:ltJ......... :I .. 
ranpflba. ID ........... ....._, 
there wu u ._ 121 ._.....,,, 
of the ..... IDtootiao ...... _,, .... 
1nJm1na tba 1z1-.s:lnto .... -. 
(>10 ua) at t ,._. ., .. ..._ 
Altboucla DOt •tVl t, IC C t 
compnnd ... die ....... the lndcll5lon .,._, _..., __ 

hlahlJliJniftcant-- I ..... 
the lndcll5lon ......... aNlllitts• 
(belcn aanl ... t t tr Q "' .. 
lnrtalD....._121 ...... ...... 
l'Ol3fOflal .. 1lffP..e ...... 
lifatlae .............. _, ... 
c:ube..._.._.., ..... .._ 
CAG ........_ __. ..-.. _... 
model. tbat 7.txtO', 7.lJIIIII .. ,.ix.a 
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_....,...._ I I, ... ..-_ .... _,, . ......,..._ ,......., .................... ... .................. 
.....,_,._..,._.._ I • .. ,_......._• r ,_..._ ...... .._., ......... ......... .._ ............. z1, .... 
I -11---.IPAII 
,....... .. --.. ......... 11 .. ._-....._,._NAI ..... WHO 
... _ I t I It ti b ti..,.-./ 
I......._Ap&I I I \AIJlelW 
ae/1 ._ .._ I I II I All IIMCL el ... ..,. .. ......, ....... .. 
NAlaiiiWHD ........ ..._..W ..................... ...... ...__,ifP hw"'1 II 
,__.., .. AIIL 

QNll?aa .. ~ 
1.lltllfP+lelllD-anJ..ol 

.......... --.Uoeof 
adirilale ....... _._., 

1.111111 .................... .. 
dallJ ..................... to 
rwdlllll .... -.i..lDIIM _._. ....... ~ 
11, ..... .., 
...... ....,.. _.., c:rtllrta ........................ 

.... lldla,1""'7,llal.. .,,,,_ 117t) 
lordia......_oltlM llMCL 
C 11-NlfWIICl•IIM-of 
11111 lllldy le 11M ,-lble dlmallon of 
IIMlMd. . ...... _.,11,._,tktnkinl 
__ .., ..... ....__bleln 

'""-......... aMCL, 
&.an... 
a.-i.. ii a 111111r111, occurrina 

metal IMl la~ WaMr f«ml 
ccwpa•dl wtllani.-ol +3and 
+a. wltli tlia lrtnlant ..... beinl the 
IIIClff-. 'J1M a-. c:hrom IIDI 
coa ol Illa N111t'a c:naal ha bNa 
ntt-ted to 11e • ppm. w111a a ,.. or 
104DD ppa for -1 ,-oqlc: INllfliala. 
am-- lnela ol 1.000-1UDO ppm 
have baN reparlld for cmaln llltramlfic 
roc:b 11111 an ld•b In lraa and 
-..-- and low In ailica. The only 
commadal ~ on 18 chromite, 
wlaich - In ..u depoaita In 
W•~ <Jnaao. California, 
Moolul. w,_.., Tnaa. 
Pfflnayhuia. Muylud. North 
Carolina. and c-,i.. 

Al ..... dnaiwa Ill not curfflltly 
lllined la .. U.S..-•• from old 
llinlfll oparai.. -y ailer aurface 
and ..... _..,dlroup nmoff and 

0.-11 wutea from plalina 
openllonl -, .r.o be a --or 
wala cinetae!e,,._ Foull fael 
conibaetioa. __.. IDciDeraU.. ClfflC!nl 
pl nt • hrlo•chrwplatina • nd 
otller ~ and CN!mlcel 

...... .., ........... ., 

...._ to 1111 eh r rt a. 
~~~ ................... 

....... ....,.._ .. lrlchide .. 
llw...:C t -,...._ ,._ alaak: •1 , ............ ..., ......... ,.__ ..... , ..... ....... 
rrr t lrf .. , t1•rr 
,,..,_....,.. Dell r,._ IIPA for 

tlia,-.llfftolat.._ .. , ............. ....._ __ 
..... W..UN/a•(..a-, 
~, ... ...._n1w11e1owcu 
HI•. TwutJ .,_ to.a_..., 

.,..__ 1a Ilia u.a. for 1ata1 
...... .......,r-.,~G.OOI 
ud0.111 -••• Mlxi-lDllual 
a-., ..... , ..... , dnai-1n•1a 
wldilal"lr'I 11r1J•---haft baN pracliclacl IO flllll 6-O.ot 
lo1U,e/a1• 

NNrty all foodl coallln
~ n11p11 froa ID to 980 N/q. 11M ,.,._. _.,. _te. molllllb. 
_.__, "9Nbi•e ud unnfln•cl 
..,. Dl•tarylalabla:.-Uhu 
.,._ ...._led to ru,• froa 5 to 500 
,..Jm1• w1111 a t,pk:11 •atu• or 
epproxlaalely 100 ,..Jm, . 

Owplie- -'torla• ... lndlc• ta 
1111117 poad -11r ana - aurfac• 
..... •-ply have pnmded clrinklna 
-•• with '"-la.,..._ llaan 110 ,..JI. 
Twelve ol 111• pound w• t•r aupplla • l'I! 
.....u .,. ... --IDI ,._ than 500 
p•ople: only a - mon than 10.000 
peopl• ud - - mon than 75,000 
p•opl•• However, 111• - aurfac• water 
aupply •• m11 mon llaan 100.000 people. 

In din• national aurveya conducted 
betw-1• and tlllO. chromium WH 
found to b• pr•MDI 11 ln•la above 5 
,..JI In n of 715 srvund water 1uppllfl 
NJ11plad (9.711). The mean of the poaitlve 
v• luea WH 18 ,..JI, with v• luea ranafna 
up to 48 ,..,·. ln 1wf1c• waler aupplia. 
chroml11n1 WH found 1l lavel1 above S 
,.gJt In Z4 of 142 ll)'alema a• mpled 
(18.11\1). The mean or the pcsllivn wu 
10 ,..JI: none of the 1wface waler 
aupplifl had v• IUH above 25 1'8/1. 

H«Jlth Eff«u. Chroml11n1 m (Cr UJ) 
and chromium VI (C, VI) have peatly 
dlfferin• toxicity c:haracteri11ic•. 
Chromium m Ill • nulrillonaUy HHnllal 
ell!ffll!llt: the NAS (Orinkin, Water and 
H.a/th. 1.,_ Vol. lll) have HlilNlled an 
adequate and a• fe lntak• level for adult, 
of OJII to 0.20 ma/d.y via the diet. 
Cbroml VI Ill 111uch more toxic than 
C, Wand haa been ahown lo produce 
liver and kidney damqe, Internal 
'--mqe, and rapir• lory ditordl!fl. 
Abo. aubc:hronic and chronic expo1W'I! 
lo Ct VI In the form of chromic Meld can 
came dennatitlll and ulc•ralion of the 
1kin. 

TIiiar• an DO lllitable dell av• ll• bl• 
,_ c:ablatial w-day -rrll'IIII• 
..i... -~ m or cw-Jum VI. 
ttow.Yar,tlia-..,arrrr rc·•or 
~ VI ol 1A -.JI for th• 10 k• 
child ud u lar Ill• 7'0 Ila adult wlU b• 
prot•ctiftfor-.dayeiq,onna. 

An llllaal llwly (C-ud H•U•r . 
1NI,. au-111 la Anlaal Nutrition. J. 
lccl. Hn, TOJdcoL ..... , WU e•lact•d 
to - 11 Illa balll for calc:ulatlonl of 
tb• Cllrval.a VI tCHlay -• for 
th• 10 lia chlld ud 7'0 Ila adult. V- a 
NOAIL ol 1U -.Jq/day bu•d on no
eff•cta la nta foUowllll a lO-day 
expc,•un, wllla 111 -,talaty factor of 
100. and ~-ptlon of 1 liter 
(10 Iii chlld) or I , .. (7'0 Iii adult) of 
w• t•r par day, -day a-•• for 
the child and adclt of t.4 ma/I and s.o 
ma/I wan calculated. 

Sultabl• data wan not av• llabl• for 
c• tculatJna dvomlwn m 1o-day 
.. _,, for Ille chiltl and th• edult. 
• A provl• loaal MDI lor chromium 

(thn>u,ti th• oral rout• of expoaur• ) w •• 
d• tennln•d on th• but• of th• • ffacta of 
Ct VI and a •apu1t• MDI w•• not 
detennln•d for Ct m for ~ followina 
r•alOn•: 

1. Ct Wand C, VI an In dynamic 
equilibrium. th• d•pee of oxidation In 
•n 1qu•o111 m•dlwa d•pendlna on 
factor• auch •• pH. di-lv•d oxnen, or 
prn•nc1 of r•duclnt qanta. In ambient 
w• l•r (H oppoNd lo e•dlmenta) then 1, 
,tow oxidation of Ct m to c, VL The 
rat• of 1h11 oxidation ii accel• raled by 
the eddlllon or an oxlclislna qent 
(MnO.). II haa bNa llhown that waler 
treatment lnvolvlfll chlorination will 
effectively lranaform Cr UI lo Cr VI. The 
normal pruenc• of r•aldual oxldlzlna 
capacity in ll"lal•d wat•r throu,hout lhe 
waler dl11ribullon ayat•m will •11ure 
malnlenanc• of dia10lv•d chromium In 
the oxidized alllr. th•ntfor• , if 
cliromillDI Ill pr•Nnl, drinkJna waler 11 
the point of con11umptlon (I.a .. the lap) 11 
likely lo contain aublt• nti• I • mount, of 
CrVI. 

2. Cr VI la mora toxic than Cr Ill, •Ince 
only the heuvalent apecln nt• dlly 
croun ceU membrane•. The 
nonmutqenic:ily of Cr UL •• conlrHled 
with th• mulapnldty of Ct VL can be 
directly attributed lo 1h11 fact, •ven 
thoqh Ct DI ntacta with DNA in the 
cetla. An AADI bae•d on Cr VI, 
ther•for•, will be con,ervallv• with 
respect to any C, m which mlaht be 
pl"fll!III in wet•r. 

3. Even tboup orally lnpaled Cr VI i1 
reduced in part lo Cr Ill durin• p• s-•ae 
throuah th• 1tomach. reduction la 
lncompl• t•. and there ii peet•r 
absorption and pe• tcr liuue 



tr 
! 

~ f~
~ti

t ;j
i If l

if ~
1 ii

' !
1 11

11
 J 1

 · ;
,:•

 -tr
 f [1

!f 
!tl1

! t:
11 ~

f u~ 
. llt 

lHh
ti1

1 
~,o

r,,
.~ 

,rfJ
lffl

t 
r§m

w1
 !!P

11
 )iii

f t'J!
Jl!f

iilU
!~1 m1

n 
rt!fU

 'iim
~tw

 I 
~. mi

 .. HU
"1!

Htf
!U[

 ii u
m1

11J
1'r

1 ,r'u
'mn

nil 
qn1

 ijll
fllR

lU
Dl

f !
 

;Bl
!'~ 

~rt
lJ 

•·u
1n

,11
1~

fi ..
 l! ..

 Jl 
l 

CJ
tP 

ij1i
r1 

Fi
,t1

g•
t•h

J 
tr

 I
 

i[!J
t fj

fJ
Ji

if1
1 !!

!J
!!

1'
!t!

!i1
fli

!H
i1 ;i{

iif
lti

'ii
lf

tij
iJ

U
fi

tln
i 

I 
i~

!~
f 

!~fl
Jtf ..

 tr i
lii

J!
,u

1,
,1

; ..
. 1t

(l1
 i't

JU
t,~

 ~ ..
.. l!1

,l•
ll!

I1
'l1

'1 J·1
1' I

ll 
~

, 
~ 

~ 
} 

i~
 

r~
 

f 
1~

 ~
 

rr 
J 

~I
 

[ 
f 

I 
-



.. 1t
1 
I!

 ii
Jl

'iJ
 ~

:1
1n

~i
lii

'il
li-

l'I
M

[il
-ii

 fl
~(

~'!
 ·'

fr
,~

·••
1-

ri1
 

l 

m1
1ni1

11 1• m
 [ 1 i ~
~f n

tn1
nm

1 1k1n
11 1111

1qu
1m 1.i1 11'!J

U1 fup 11 1'111
 :

 
!l

h 
it

lU
I!

 
un

n,
 a~

hm
rl 

I ~
Jt 1

!:1
hd

ffi
 

,d1
11 .1

1 •
.. I

 

'" 
---

-
-·-

·t9
-·1

j 
~•

!i[
i[:

-•l
~~

-1
 !

 fi~
 ti

ff
 I 

inu
u1 

i1u
 1 ; 

in 
i'~n1

s1~,
1 1i

,a1*
1r~

1t l
l~'

!i, •
ttir

 11 
mu

,1w
,·ul

tHl
l11

f ill
l1i;

JU
l1 r~H

U!W
1i'H

~ ''t1 J ,n
. 

r~
•=

f~
 
i 

:l
 i

ti
11

 
~ 

1j~
i~[

~1
,1•

[ s
, 

I )t
r 

~
i 

,r 
r! 

.. 1
! 

~i, e
> 

! 
r~

t'!
tir

" 
1
s 

1
1

. 

l:!
lli

ijJ
i1

1i
h1

t 
!;1

~1
1~

11
1u

li1
 , 1,

11 1~
f1t

11
1,1

1 1s, 1
m

1 ,,,i
1~

 1 1•1
,- 1·11

1, 
f1

1
J

if
i-

o
l3

 ...
... 
t 

] •
. 

>
i!

rc
e.

2.
>

_i
l!

l1
8

8
 

Q
 
1 

rr
1~

1l
1i

',· 
] 

11
·1 

[1
( 

I 
!f

1f
[il

j l
!!

 l
!l

 i~
1;

i;=
11 :

a[
~]

li 
11

-a
·i

f 
~

t9
[0

}ls
~f

 =
 ~ 

I[ 
Ii

 .
. ,
,
,
~

,
 

· 
l-

,..li
e 

:-s
i 

!!
-

.. 
,.

 
?>

e0
 

o 
-!

 s
..-

o
':

1
2

.0
 

-
•o

 
r 

la
 

Ii
 

f 
f •

 .-
=• 

~
 

2.
 

.. 
.. 

--
...

 
a.

 
'C

 

!J~
t'''!

Jt:
11

11
!it

i~
Jli

ft~
ri1

itr
1i

fR
i1

i~
~1

1!
11

i 
1 ,1 

1n1
! 1u1 1(l

K!
lf' 

~
tt

r 
s!:

f 
~ 

.. ig
§

~
. 

r~
Bf

 
:~

~
c
&

~
 
~ 

~ 
ti

l 
~ 

'it
 I

 
l 

••
 

l 

Ji!
fil

~1
11

lil
lh

l!l
i1 ii1

:1
rH

11
iil

lff
lH

1l
ill

 
f 
r 

!!
fii

li!
tU

itH
i Il

l 



t'i!
ii 

1c
tt'

tll
il1

•1
1i

n1
•ii

il1 !t
1 tP

tit
·i~

·1
r'1

q1
1r

1 1t1
11 

tt·f
 11t 

: 
si

'l!
J[

'!l
l'l

ilJ
IJ

 ~
f i

i 
J

I 
q•

i--
•~

il~
i}

•· 
l 

il
f'

fl
' 

••
rr

j 
1r

 

l~
 

11
1,l

i!l
 ~l

tl!i
i!li

.it .. i
rii~

!BH
I In

tJif
t' i',

' !ll~
l,~I

· !i!
l!t

lf t
ili

: it
ll

t.
 

'I 
'l!

f!"
I"

 
l'l '

W
.1 

1
1'·1

 
••

• ,
 • 

. ,
 -

• ~
 r 

1 ftl 
•t

i;
~ 

I'
 'J

 ·
r
..

 
.! 

[l1
! I

f! 
ii '

tl1
Jtt

1 
11f

ft·.•
1 

r tt
r 

,11
(U

fi1
J1

t~•
l~ 

Jrr
11

11
11

 



..... ..,.., Yela Nam/WI ,,_, .. , I ta,_, f\ smll ... 

....... ~:r ......... ~ .. ..... .... _. ........ .... ........... ............ = ......... ..... _ ... ,,_ ...... :;;, ................ _ ..... 
Ill ... ,....._°"'I'll_. 
w :: a ... _.,_, .. .. ......,....,_ ........ ....., ...................... ... _ .. -·===· ...... ....... ':..t:: ., ............ 
"t. ii j ~::::..."' mt ,~_..._......,_. ....... .... ,__., ,,_ ......... .....,. e:: ..,......,., ..... 11. .......... ....,. .. _, 
~$ ,, .. ... ...::-~ _, ......... _.. .. 
................. ,_ ... mid 
...... ·t 11 I 
,,,,__..,._..~II 

... t , ..... ._~ ...... 
_.res, -MIWlal ...... _, .... .,_ ... = ___ ....... ,... ......... -•. •. __ ... ,..._ .. ~ 
::.-::r·::-~~ ,_...., ... ::-L Yklnltr o1 

-,,:-:.=,...,..,._., 
~· ,. 11c-,1or ........ 
........... I0 ... 8ffP aW1"'1S210 ... 
......... -. ....... 1c 
_. ..... .., •• ,. -uladoe 
n ........... ,...,...._t., 
,...., ol dla t•LeW n!e II 1blortled. ,..., ... ,.__,_.,npolUl'I 
IO---,, ud IM-lardl.tar7-
.,,..,. IO be dit ta ;'tk:e .J ftah. 
1111 l'DA .......... 1M dietary I lakl of 
-, IO bl U ,c/day for die adult 
.. (llldlidblt ...__..). of which u 
N-,,_ -L ftali. ud poult,y 

ca=::, all---, detected lo dale In 
driDkblt water II ID the Iona of =-,. Compliance 

IDdke• 1h11 t2 pound 
l1 --wal« auppliee 

Mff rwported Pnela abaft 2 l'lfl All of 
.. aroadwa•IIIPPlleaaerveln1 

UDO paopla wiiere11 ftve of Iha 
.-facawawlllppllla-morelhan WIIO...,.. 

n...11 aalJ limited federal llll'Yey 
..... _,. Of tOll")Ulld waler 
..,... ...... .,.._tmend 
....... ,_ .... IO haft Pnela 

• .._..,.~_.14(1ft)wan'-d 

............... 1,.,., ....... .......... _,_ ....... 

.. .... -=::__, ... , ... .., .. .. ....... ........ ....... 
(llal al ..... I ,ell. a II ccal .. ., ........ ....,. ...... 

t --t--=,.,. _.,. __ ..... I ..... 
...... _.. I h lie ........ ... _., ...... 
-wr .... _ .. ..., .... ....,. ,.,,,,,,...., ....... _,. ...., ............... .... ............................... ·w,.....,_.11,__. 
dita...,.-, .• ......, .................. _, . .,. ....,_....,._, ' ... 
...,..,....., I PJ •--• .. 
-----.--icazt I 11• ., ......... _.....,._, 

C _..__.,..,...,__,. 
Dllew:• ....... ..-lwdbr 
...... iL ..... ...,., .. 
ta ..... _._,..,......__L ......_ ____ ..__ 
aotcablatM .. _, ..... 
leftC I t...._A,v 11 I\ADI _,, , ............ _, 
............. (DNIC. .. altft. 
'-Tr,eCl1• r l1z1plirtlll 
..... .., ...,_., 0illndl,. .... ._..._, ...... Aaa.----. 
UIC:177-nll la wWm nte _.. .............. _, ..... 
IOU WNka ........ lllbclllu1a11e 
iDjactia. 1'1IJt,...,, ~ 
nalutld _..Mlillody foralU.end 
prolllaata.wf pro!eiawta-•t 
doNI ol 1001'1/q ud lboft. bu! aot 11 
fO l'llka, ID die ID Hfq a,oNre 
.,,,. a lOUI ot• doNa lolalliaa uoo 
Hfqwanlajlctecl-tbeM-day 
period. 1'1IJt NOAIL wudateraiDld lO 
be 10 .a/bl day ud I fldor ol one lo 
1djuai f« tTia parc:alll• by weipt of 
-,cw, In mel"Cllric chlarlde ... 
hx:ludad In tbe development ol tbe 
provlaioMI MDL AA UDC•rlalntr factor 
or 1000 ••• applied becau•e 
prolelnaru. an 1dnne laellth effect. 
oc:cumd 11 canomlnllioa• of lllen:ur)' 
only twice the NOAEL To coaapen111e 
ror Iha dlffanaCII la 1beorptioa laelwND 
•ubca,._ ud oral upoeun, an 
1baorptioa factor of to w11 u•ed. 
retultina ID • pnmalonal AADI of O.oo55 
ma/1. t1m nf111 WII baaed upon 
~ men:ur, becaUM lhnoat all 
mercury In drtDkina water la thouahl to 
be In the form of lnorpnlc awrcury. 

11le IAltC hllfl DOI nalualed the 
cuc!natnlc: pollntlel of mercury. 
Mercary i.a. bee dauilled in EPA'a 
Croap D. ~ !o EPA'• Pl'opo•ecl 
Culdelinea for Cucinot•D Rlak 
L21 11 mt. bued apoa inlldequte 
date ID lldmala ud bwnana. 

fteWHO ...... tmQ .. 
_,,...._ __ .... •• s/1 ... ......... ....., .... ., _,_,,......,_ ......... ... 
....._ ... ,. .... a ...... ... 
_, tt,,.. •• s/1_, ..... ....., ............. ,.._. 
., ................ -• 'CIIEJ:~A'1 ......, __ .., ........ ~ 
•A.-MIWlalW.-o•.-, 
a.....S.M• -,.IM..,....... 
,_ __ ._.. 1·~~ 
.,_ .......... 71$/L -.................... _ ...... 
_., .......... I wWdl _......,._,, ................ _, 

i fl ...... ,...,..,._, ................. ~ .... ... .. _, ........ ..._ 
waw,IIMrll seetla .. , _ _. ..,,. .. __ ..., ..... ,...........,. ...... ...,...,,.. 
1tMCL for ...... -, .. UOI 
•• s/1• .................. . 
...,....., MDI efo.OGII 1111/1 wf 
date• ..... ..,._.feclondlll 
(O.OOU 1111/day ..... ud o.oot ..,.., . ..,,. 
~forC--St: 
t . sa..ld • -,..te lMCL be 

propoNdfor..----, _,, ... , 
t. Nitrate 811d Nitrite 

Nltnte II Ille - 111ble OlddlDCI 
for•• elmablaed nl ...... In_. 
....... tel - •die. .... n1.,._. 
11111teriele t• ne'1nf w,._ !encl to be 
coaftNCl 90 nltnle, end......, __ 111 
-orooabiaedat ...... 
(pertbla,tJ cqanic nltrosa and 
lllllllmlll) lillcNld be_....... .. 
potential nltra,.-. Nltralfl occur 
netunllJ In mlnenll depoelta (,-Mn~ 
•odl11111 or potelllum nltrale). In aoil •• 
•eaw1ter, frNhw1ter eyatema. lhe 
1tmoepben and In biota. Llkea end 
other ltatlc water bodln .,_Uy have 
,._ than 1.0 11&/I of nltrate/nltroflll . 
(Cnerally, tfii OCCll1ftl1CII of nitrate la 
-IUl'ld and reported In tenm of Ila 
nltropn -tent: t.o 1'&/1 of nitrate/ 
nltropa la eqwv1lent lo U 1'&/1 of 
nitrate.) Cromid water level• of nitrate/ 
nltropn may ranp up to 20 ~/I or 
more, with hiper lnel• 
c:hareclerl• tlcelly occurrlna In •hallow 
1quifen beneath are11 or extentlve 
dnelopmenL Major -,ca of nitrate, 
or nitrite In drtnktna waler Include 
fmillzer, ..... end feedlot•• 
~tlcol M.thofh. Analytical 

me nallable for analpina nitrite 
end nltJtta In drtnJdaa WIier lncludl the 
colorta.tric: bnaclr.. ..-,b-trlc 
cadmlam nduc:tloD. 111•ometed 
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- ,..._....,.._/Vol IQ. No. m / Wzt z:'ay. ~ tS. t• / ,.ap..-1 blee 

.,.._. ................. .. ........... _,_ ____ 

.............. IPA .. 
fl{ If •111«.1.a ....... .._. ..-----~ .. ........ 

QNll!alerc-.t: ..... .,,. ............ . ..... ................. ...... :=s:~~• ...... •IIMCLlle 

, ...... 
..._ l•laak ...._ tt. •toalc 

..... a.ai, ....... ~ .. 
~ aetal tllel ClapONIUl,--t 
111f ...-.J of 111,e _,.., -l Bodi
.__._ .... ._.._, la 
................ .,Mlldn. 

- ud _.._. SodJ la Ille 
....... ca la diie llydroepllere. II la 
dertwod ~Ir"'- lie INchlfta of 
_,_ wt +1 •owd J.poelta ol 
..... , .......... dllaride) ud from the 
+- ;azllkleol...._ 111D 
1111ca ................ 

AMl,tka//lMJtod,.. AnllJtk;aJ _..,__.,..eodi.mln . ...._ __ ladade die dinc1 

....,..... •laalcueorptiaa. furnace .... c,, ...... a.-
~Wlllledierwla 
caaeld.nWe .,._doa • Ille eodi111D 
~ ................. .. 
........ ....... -a, eodlua-lon 
....._ ,__..,.._ Data dial lane 
.._,.,... _ bned oa 

II I •., eodi.- naetloa In ___ U ... Mllovperiode. 

Reparted----,... ...... 
"- t.lllO lD I.D ... A-• •ttmate 
for w..t. ...... ac/'q/dey. 

1111 _._ lo• la•_,_ coneUtuent 
ol utwal -tan. H11111111 •ctMU. •1.o 
caatriti.11 eoclam to ••lff 111ppl1H. 
primarily tllrollala die UN of aoclhun 
daloricle ... cWcint qent. end the 11M 

of---. pn,ducta. A IUffeJ of 2.tOO 
flnlabed •••• Mlpplia ... conducted 
tt- t• lD 1• bJ the U.S. Plabllc 
HN.1111 San1ca. Lrmr of ..ii.. Ion 
..,. la.od to ..... "'- o.• lo t.lOO 
..,L Of 1111 -,plill ltevilll eodium loo 
-lrlltloaa. tz parc:enl exceeded 2111 
1111ft. I.nm ill I pa,:,ml ol the aupplies 
wen sr-w lMD Z501111/l. ID• later 
•hldJ (t97'S) of IDlffalall carrier water 
auppq 1)'1--•• eodlum loa 
-..traliam la mo ayatnaa wn-e 
found to r•QII fna <1 to «12 mc/L A 
total of tz ,--1 lted ln-ela exceedins 
2111 -.fl: I s--t lted lewla .,eater 
lballJDDlll/1. 

H«,Jtj E/1«:ta. ,,_ nm lpidemiolosic 
...., of Illa Nletiaaallip of IOdi in ...._...__.blood PftNUftln the 
Ullll•d ...... _-s.tu..t., 
C.W.- _,. TlttWII (1977. flnated 

,._ .... .._L•Mlatlle Millc~•--·••a:11611. 
in.--~~ n..1z=:-· 
-.•ft u :-- 1 ,- tiw ................... 
11 I 1111 lttwa,-dto 
low(l-.11)ud .... (UIP..,IJ.._ .,_._ .. =--· ..... llnla• .. lllzjll4lldlil•--ty 
ulidif ........ Wood ,._.. IMD 
their , .......... .__._ 
me ltyhdi• Nadiertwll(Hulman. 
etaL 1-. a.a-..11ooc1 ........ 
Sdloai a.a.a Waled lo~ .... 
Lrmr la lJrtnldla w .... J. l!pldealol. 
C:C... tO~ M:l~tlt). • 1tudy 
rwpaNCl llllditall wlildi IIUPPOrtecl ... llnol--• lb• i eodl- illtab biA-blood..--. 

Va.rioa epidamloqlc: ttudaea that 
f•Jlad to CDDflna III a.uodailoa NtWNn 
drtaklat -tar eodlwa ud blood 
Pf'NMU9 aleo lteve ..._ npor1ed 
~ 11 aL tm. c:-wutr 
00-- ID Jlood Prwaun Lavala 
ud Drillldaa Waw Sodhua. Am. J. 
F.ptdeciol. tta.71; l'lanaat. II aL ttm. 
Corooa,y Hurt DI-. and Drink.ma 
W•tar. J. Qron. Dia. Zl:Zle-W; 
Blanaba-. et aL t9'7S. Poealble Toxic 
Wai. Pldar la Corooa,y H art 
DiMaN. Lanell L-100.-1010; 
Hallenbec:k, II al 1111. Hip SodilllD in 
DrinkiQa Watar ud Total SodllllD 
lntua cm Blood PreNun. Am. J • :&ldntloL ttt:817-ez&; P•ual. 1812. 

1Cb of DrtnJdnt Water and Total 
Sodium llltab cm llood Prnaun. Am. J . 
CIJn. N• tr. 11:1 .. tt87: Armttroaa, et 
aL tll2. W•twr SodllllD ud Blood 
"'-un In Rural School Otlldrwn. Arch. 
Envtnn tO~ 17~). Wlll•tt 
•-• -1 apidemlolop: date rwlattna to 
Ille hypothe9ia that aodiWD l.n drinldaa 
••tar ca- a c:llnk;ally 11,nlficent 
elnalloa of blood pnuurw amona 
acbool chlldrm in Muaachuaelta end 
CODduded t lhe data mould be 
inlerpnted with extreme ceuUon (11111 . 
Drinkl.na Waler Socllwn end Blood 
~aaun: A C.ulloua View of Iha 
'Second Look'. Am. J. Pub. Hlth. 71:7:5-
732}. Bued on the available atudlea, II 
appurs that IMuffl::lent evidence la 
availabla to conclude whether or not 
aodlwn In drinJdna water ceuaea an 
elevaUon or blood Jl'ftlW'I In the 
pneral populaUon. 

II baa been ealimlted that food 
accounll fo, approximately 90 percent 
or the daily Intake ol aodlum whereaa 
drink1ac ••tar 0011lributn up to the 
remalnlaa 10 pan:enl 

In order lo afford prolletlon lo • 
aepnent of the U.S. populalloa on • 
~ diet ID 1-. tha 
Americ:U1 Heart ANoc::ialloa (AHA) 
reco 1 1 , lnel of I .. of eod!IIID 
parl-ofwataror211ma/L n. 

bu61•AHA-..n t thnlof eocll ___ ......., ...... .. 

ctltzC~-......... .,.Of 
the ................. ...., 

--· food. AaaMt5vt•'• .. wo•lcl be,.__ wllttloMI •tab 
nm• ... •••••....._IW 
lntab-

lD 1ft. Illa Natlaal IDtwnm ~ 
DriDldaa Wa• ltaplalkml did DOI 
coata!D III MCL for todllm blcaUN th• 
a-nllabll data did IIOt -,port 1111 
put1c:u1ar ln9I of_._ Ill dztuial 
•••· ID U.. of Ille abeeca of 1111 MCL 
roreodl-.llPARIIIIONll dlaAHA·• 
~ lnef i,fa, ... eocll-/t In 
drtnldna-tar. ID llm. IPA~ 
the N•tlonal lntartm P11muJ Dltnldaa 
Wai. Replationa. nq1IIMI caallJlwlitr 
water,.,.._ to -1tor ud rwpclf1 
aodlum 1effla In flnlthed drtnklna water . 

EPA la not J1ft1POU111 111 RMQ. for 
eodiWD d111 lo IDlufflclaat dale abo•lna 
an •-odalloa lie'- eodlua ill 
drinklna ••tar ud ltn,ertaaioa l.n the 
pueral populeUoo uc1 becallN of the 
normallr minor contributlaa of drtaklna 
walsr lo Ille total diatuy lnlaka of 
aodium. BPA II 111111111111 • auidanca 
level for IOdlum of., ma/I In clrinldna 
•••• for the lllp rlak popelalloa u 
recollUDIDdad by Illa AHA. alllca 
clrinldna watar mNtial tlale aoa1 would 
aot in-t. eodlllllH'llatadbuud lo 
th- ..-SIi ol the populaUon 
thoupt lo lie at lllp rlak I•+ 
lndivldlllla wltb fllllUc pncllapoelUoa 
lo ltyperlalllloa., pnpul -
bypertanalve patianta). EPA will 
reconaiclar9cl the dave~I or fJI 
RMCL for todiwD II additional deta 
become •vailabla. A~ 
atandard buad upoa -lheUc •ffecta 
will be prwparad for eodlum. 

Quntlona for Comment 

t . Arw there aufflclent data available 
lo develop an RMC. lnatHd or. health 
advisory for aodlum In drinkln1 water? 

2. Doea Ille proposed healtb advl.ory 
for aocllwn provida protecUon to high 
riak populations? 
a. Antimony. Beryllium. Thallium end 
Vanadium 

Antimony. beryllium. thalllwn and 
vanadium werw Included In the Uat or 
IOC. under COD1idaraUon for Revtaed 
Rqul• Uom In the ANPRM. ~llmlnary 
analr•I• lndlcetacl llaltad potential for 
drinldns ••ter upoaurw caualna • 
11,nlflcant rlak from IMN tubatancft. 
Data collactlon effort• cm _, 
ltum111 upoeun and potantlal llea!:h 
effecta han not yet bean -pletad on 

,,_ -~-tbaN l'nalOCa 
will lie contklend ID latar Al- ol the 
Revlaed Resu)aUom. 
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vi h ................... . ....................... ........ 
..:::%":':':ri!~ ........................ .._._,_,. .... -... ..., ......... ,,__~~........,......, .. __ ...... ............................ 
..,._, I we_.__, 
• UIIT--•eledllor ..... ...-.a·,..=. .... ,... ..... _. ..... 
................ .__,-hryand ... .......... ....,.-,-.to 
aleclilarliew.._calmlellldbeNd 
................... ., ... food 
.......... • ..,_lie• b•• a NI 
,. .. ty,-1 dl•I. n.• cabl• ....... ..i...,,.,.,....o1 
t )(10-•-.lliaJcl•y . 
n.• •r• IIO d• lo t• lb• 

..--- •--ol •l•ddc. 
~ • Ir • t p,odlctloo .met -.......... 

Plw ,...__i etw11•• candllct•cl Ill lb• .......... Ual...... pn,wld• 
• ..._ Ill di• o=-- Ill •f• chlor Ill --~---Dwtat • prffll •lid - of 1111, - 1hldy 
eliowild •l•dlb IO b• ...-1 In_, 
p•IUIII of di• 1•• spla (293) tak•n from 
1Z different Th• -• xi um 
CCMKffllr llon obe•n •d W• I 104 l'lfl. 
Durl ltll:l,-1114, • ladllor WU • I 
•howft lo b• PffM'II II IUl'f•c:e wat r 
- • I • IDalllffllllll conatnlr• tion of 
7Sl'l/l 

In 1aG. 2 out of 14 w Ila -• mpled In 
Nebrulta • found lo contain 
• lachlot In I• of • pprvxlmat•ly 0.04 
1'1/L R I r• .ulla from drinkina wll r 
-11• In low• (liU-1814) •bowwd levela 
of • i.chlor up to 111'1/l with lnalt 
typically In• than J Aafl Ort 
wal -• mpln of tap w• lff from Ohio 
have • l,o detected • lachlor at 1imilar 
Jeni ln M~ryland, t 0111 of 30 w 111 
foud lo c.onta D • l• c:hlor • I lev ,. 
approximately 0.41'1/l 

· Oth•r cir water IUPPlin have 
b•en found lo h• va detectable In-tit of 
• lecWor. S•l•cted .-f•c• -tu 
...,,U.. la - Slate II.an been r•por1•d 
lo cmtaln u INdla •• 1u l'lfl • ladal« 
dwtae •print •lid - -th•. ln 
_....._ .. ~wat•lnel 
cllfend llttl• 6- tti• lnef fGlllld Ill raw 
--· AJacWar- d•tect•d 4 Olll of 
1CN ...... 6-NSPbOlllftlc•. 
Lnela ,...cl,,_ 0.1-0. t NIL 

HN/1/t llf/em. AJacWar nlubita 
,.tlftly low ecal• loxk:IIJ ti, lb• onl 

c,.a w.-e ..... (nbWt IA.•1U ....... tiaa(r. I 
l.c.>l.l ,.....,_,_.. 
(ti I ..._Ac:aleOnll• t. 
Ami• Daaal a.bML u • tt t t .., ......... ~ 
.. 9 1a1c. A..- ..... tiaa IA. 
........ tr t 'rtilltJ ....... ltll: 
CDtllllS)~eledilarlaolliJD ..... _____ ..._ .... ............ ....... ,..... .. .., ........... .,. 
lntlatloa ........ •1-...... 
~p• ..... ....,,.,. .... ,-.,o.-•11nt10tiaalabWt. =-· t....,....._.._ unttlan, ladlta.o..al 
Swl daa C.... .... l ....... •hed 
...., - •tv•d ta.: aJL:mffl). 

A lwo ,.., r.t •IMY Ill di• 
1.one-&v- ... ol ,., ellowecl 
• lac:Wor lob• lmdc • t do••• •led; 
1U. UO ad 1a.G :ff::!::' 
(MmlNAIO. 1-. Ir, tel Pai. ol 
~lad Aledllor: Vol lud 
D. Unp.bli•hed •hldJ ,-tv•d 11U. 
a>Lmllltl). 1'11• prtadpel toxic offectt 
o1-- - lleptatotoxldly and .. 
OQlla, .... rehffed lo u di• ....i 
...... tiae .,-- (UDS). UDS I• 
rll•-:tart.d la tit llild•et form br frN 
Oo• tial lride•J •lid c:borod' al plpnenl ID 
the oc:ular c:hamb•r ud plpnent 
d poeltlOII on lb• c:omu and Ian•. ln lta 
RIOII NVaW fo,m, lb• 1yndrom• la 
char•ctertaad by bl1a t•r•I d er• lion 
of tbe Ina and diminution or • 1iza of 
the ocwar slob• with •• cond• ry total 
calar• d formation. 

A follow-up two-y • r fN<llna 1ludy In 
the -•- •train or rat wu conducted et 
0.5. U and 1S.O /Ir.a/day (StouL 11183. 
A Chronic Study of Al• chlor 
A lff•d In Feed to l.ona·Ev• n1 
Raia. UnpubUahad 1tudy received 1984. 
COL:%S24118). 11lera WH • •mall incre•N 
al Iha doN In animals exhlbltlna 
the Initial tlqe of UOS. •pedflcally 
moltma or retinal pipientallon. 

o dur• UCMI tpecilic data are 
• ailabla to derive• one-day health 
• drilory. therefor• , II la recommended 
that Iha tea-day health advt ory be 
applied for the ooe-d.y .. - ument. 

Tbe ten-day uanamenl la derived 
from • lmi1AJ9111ldly tludy In Iha rat 
repor1ed by Rodwell and Tracbar, llltlO 
rTer• tolosY 11\ady In r• ta. IROC No. 401-
058; lR-79--020. Unpublltb•d ttudy 
Incl . bmln. •tudy. received Oct. 
16. llltlO. IIIIClar EPA Re,. No. &u-315, 
pnpar•d ti, lntarnation•I R-,di and 
Dnelopmmt Corpcntloa. •ubmitted by 
MoaNnto Acricultmal Producta Co.. St. 
Loula. MO. ax.: 252S70). No terntopnlc 
effacta .... ob•• rnd at 400 -.f'q/dar, 
boweffr, .... did prod.-
matunal ud f.totoxklty. A maternal 
and fatotoxlc NOAEL - • •tabU•hed 

., t ..,.,.., -- •l•cWor-• 
r+al I 7111.dlor.tn•cl•Jl..,....11 
ol~tloa.Ulilt .. NDAll.ol1• ac/q/.,,.10.., ..... ......,for 
• 10 .. cWld la U 11111/1 ... t. • 7') .. 
•-ltl• IUl•lfL 

AlecWor ........... ...... 
d I t1w,-d1 J 11 ... wflilc:II ..................... ...... ...,..., .. _. ....... .. ._. .. ,. ............ ...... 
...._ _ aa t ti d '7 ._ ..... 
IY•- ..... tll'Rt .......... .. llnt....,, ........ _ ..... ... 

~,::,r:::.,~.= ,.. ........ an.:.~ lltwdJol~a .... u.,.IIIIIINdu __ _ 

•IMY ....,_.1tn. CD#la-A. 
0701•J IIINI W 1o• ....... /- • t 
do••...,_ olH, U. ud utllCfq/ 
day.o.taatti• -•-d,-olllli• 
thady, aleclilor eteWll•ed wtdl 
wpoiddmd •o,b•• a o11- di• t•• t 
-i.rial .,...._, di• •twt, . 

DoeH•l•ted....,__ 
ob•swdb--oflb• -1 
lulblnet• ol bodi - for Ibo 111d •nd 
hi,hdo•• -.Al•o.lncnelN
obNrnd Ill di• IDddenc• of mallpant 
1lomecb I..- (d•• crlb•d bJ Ibo 
authan u MOP'!:•J'urlpotent In 
ebllJtytof-• 
caldMmuarcome-typ• tumor) In the 
hip do•- nfbotb l •XN (p <G.001). In 
addition. thyn,ld follJcular twnora 
(adenomH pl111 cardnome1) appeer•d 
lo lncneN In both •• xn • t lb• hlah
doeap level with Iha lnc:neN belna 
1i111tncant (p <G.001) In main. The 
Incidence of Iha n• 1al twblnat•, 
1tomach and thyroid twnora u well • 1 
other twnorw. I.a. liver and brain, ore 
conalder•d or potential blolotlcel 
•lanificence. 

ln Iha ~ two-ye• r f•• dlna tludy 
(SlouL 111113•. A Oironlc Study or 
Alachlor Admlnleter•d In F•• d to Lon,
Ev•na Reta. Unpubll•h•d 1tudy r•c• lv•d 
llNlt. Cl)~7). throupout whJch 
epoxJdizad eoybean oil (1.2ft) wu u•• d 
H • ,tablllzar In Iha teat mat•rlal, lhrft 
treatment poop• of IO 111• ln and IO 
female Lonf-Bv•na rata racelv•d u, z.a. 
and 15 mc/'q/daJ. Data from u 
•ddlUonel •tudy nm ooncurnntly witb 
th• prnloualy dl-•• d ,tudy II.an 
recentlr b•m •ubmltted to EPA (Stout. 
111113. A au-le Study of Alachlor 
Admlaletencl In Peed to LOQJ-Bv•n• 
Rat•. Unpabll,bed •tudJ ...tv•d 18N. 
COL:2UM). Thie •cldltion•I •tudy ...er 
• fourth IN• tmet flOIIP, 1211 "'Cf'q/ 
day, that WU ppo•• d to lb•-
tedmlc•l-• i.riaJ (without 
eplcblorohydrill u • etebWNrJ. A poup 
WU IINted b ftw lo 11ft ud-11.• lf 
month• and tb•n put oa • cmtlol diet 
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,,_.,,,,_._ ,,. ... ablaiad 
• .... fll aldk:all la load la die UA - .....,,~ ,_ __ ..... tlat 
typical....., ...... ., aldkmb. 
~ ... wa1- ...... 1eo1 
...., ......... load ...... . ff-., b ~. •1w--i.s 
..,._.•Nldar Iara 7Ulraadalt ,u,.,._,_,.., 

......__...-,.llarapedBc: 
,np1.lla_.....,of cttr.. fniit. DO 
ht 13 bl1aldk:all ...... _band 
.. ., ....... o1,......011e 
.,...,,... .............. Nllra 
aldlcarb.AJdk:arbNllidaa, nnsq 
"-atr-.lot7U,c/lra,
ldmtltw la,. ,.._t of ...... ol 
pou.,_ aulyad 11111711. Ninety-four 
,-.-t of ...... ual,-1 Int• 
amlalaad dltec:tabla nelch.. rup11 
fna IIMID Nflra. 

No dala - nailable on levela of 
aldlcarblll..i..atalr. 

Akllc:art, 11M bNn datected In sround 
wata - •du drinldQI --· Of Iha 
MM ...... coDa.:tecl Ina wellaon 
Lq lalud. New Yan. u of 1881. 28 
paftllllt amlalned IDlal aldk:arb 
l'NidaN ... tathan the del8c:tlon llmlt 
o11 ,,,.JL·w.u.- a farm 1n northern 
Cafilonila aboM.laldicarb rnidMa of 
ap lo M l'lfL 'I1ne out of Dina -Ila 
aamplad ID~ New )erNJ 
amlalaad aldicarb -trallona of s. 
6. and IO N/1; a wata aampla collactad 
·naar dtraarovee ID Plartda wu 
nportad lo amtaln u N/1 aldicarb. 

Dela - --....... 1na-11a In Wlacaaaln, Plorlda, Malm. Vlrpnla and 
North Carolina Indicated that aunplea 
Ina approximately, percent of the 
-11a ahldled bad aldlcarb 
COIICllltraliona In - of 10 ,..,L 
A1dlc:arb rnidMa alao have been found 
In .-.,and-• In New Janey. Rhode 
laland (l'8C•IIII USGS 1hldy). MlNouri 
and MaNachuaetta. Aldicarl, alao ha1 
been detected In llllffllCI we ters. 

Health Effecta. Animal atudlea have 
demonatrated that aldlcarb, u -u •• 
Ill aulfoxlde and aulfone -tabolltea. 
are abaorbecl readily by mammalian and 
DOD-mammalian apec:lea. 11ie parent 
compound and Ill aulfoxlde -tabolltea 
are potent .dioliMalaraN lnhlbllon; the 
aulfone la aub• tantially lea• ao at 
equivalent doen. Laboratory atudlea 
have band that aldlcarl, la axaeted 
rapidly from the body. primarily via the 
urine. 

The principal toxic effect of aldicarb 
and Ill aulfoxlde and aulfone 
-tabollt• la chollneat-• inhibition 
u - •-.d In iu-. erythrocyte and 
brain. 1111a lnhlbitloa ba1 b•en 
demmiainlad to be tranaieat In nature, 
wt.ft DOI fatal, due lo Iha epoataneou1 
recovery ol Iha Inhibited enzyme. 

Cma die .... oldie primary 
toxicity of --•-It aad 111 _..bolllea 
(~+11111-
ialltitkm). die- NOA11L cu be 
-• du die ... lar die dartntlcm of 
aDowabla i.--YlrtuUJur 
dsatima of~ 11lil NOABL 
(O.UI -..llra/dtr/) - idlntllled In a 
mdy la .... ,..._ - •-lnlatend 
dmN of aldlcarb -8IDxlde at Inell of 0. 
0.1.ZI, G.21. G.l • 1.0..,.. bw -
aldicarb ...,._ at i.- of 0. CU. o.e. 
UI, U • tU..,.. bw la die diet for 
perioda of I• I_._ (CA Well and 
c.P. Carpatar.1-•,b. T..ik 
eulfoxlda.T..ili...,.__a-ltaof · 
F-•lint ID die Diet of a.ta fw Six 
Moatha and 0..- lar 1"- Moatba. 
Mellon lmtitw 11-,on '1-1'1 and Sl-
142. EPA PNtldda Patitlcm No. 8f0798). 
The raulta oldie lbldy •--mated a 
eub• tantlal nclactl.m of chollnalterue 
activity at die tlirwlllaheatdoaqa 
levela of bodt .. -· wban IMUUled lmmedlataly .,._ _lion of 
feedlns- A NOABL of 0.121 ms/Ira bw 
WU delenllined for the IIIOft toxic 
aulfoxlde. 

From the NOAl!L of 0.125 mc/kalday, 
a provlaioaal MDI ofo.ou me/I for the 
70 Ira adult can be damed by applyina 
an uncertainty fact•- of 100. appropriate 
for uae with a NOABL derived from 
animal data, and •-inl coaaumptlon 
of Z llten of-tar per day. The 
provlaioaal AADI (O.OU me/I) la alao 
appropriate fw - u t~y and to-day 
•-ta for die 70 Ira a.lull The 1-
day and to-day a11 m• fw the child 
(uawnlna a 10 Ira ch1t.t NJDtVmilll 1 lltew
of-ter per day) la O..OU mc/1 baaed . 
upon Iha aame mdy. 

Cooduaift nklmce OIi the 
muta,ealdty ol aldl.:arb le not currently 
available, altboueb the few atudlea done 
to date do DOI ....,.t mutqenk: 
potential Aldlcarb baa not been ahown 
to be cal'dzlopnlc ID anlmala. The 
National Cancer lnatituta (NC) 
conducted a bloaaay ID which rall and 
mice.- fad z ore ppm aldlcarb In the 
diet for 103 weeb (Q.1 or Q.3 1111/lra, bw, 
reapectiYely) (NCI. 11711. Bloeaaay of 
AJdlcarb for Pouible Cardnoaealcity. 
NO-CG-Tll-1311 U.S. HEW PHs. 
National lnatltutea ol Heellh). Tbe 
concluaiona of thla atDdy wen that no 
tumon could_ be attributed aolely to 
aldicarb admlnlatratlon. Two Z-year 
feedlna atudlea In rata alao nported that 
aldlcarb did not produce a llatlatlcally 
alanlficant lncnue In tumon when 
compared to cootrola (C.S. WeU and CP. 
Carpeot..r.1985. Two-JNl'Faadina 
Study or Componnd zn• In the Diet of 
Reta. Unpubllabed nport: C.S. Well. 
11172. AJdlcarb (A). Aldlcarb SulfoxJde 
(AaO). A1dlc:arb ~ (AaO.) and a 
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1:1 Mixhln of ASO.ASO. ho yur • 
Pwli .. In the Diet ol lata. U11p111bll1bed 
report). Aldicarb bu -- c:lauUled In 
IPA'• Grollp B. -.:1i1!1 to IPA'• 
Prapoeed CeldeJiaa lar Cucbaapn 
RIii, ~Ill t. baNd 9P1111 ..... tlYI 
rnult• IDllnralubaal •tudlea. 

'l1le Food ud Alrbltwal 
Olpnbatiaa/Wadd HMlth 
Orpaiatlcm llu pnpaNd ADla for 
•ldicarb,..... olD-0.001 -,f'q/day 
In 18'19 ud CM.GIii -..1'4/day ha 11112. 
'l1le NA8 (W7; 1113) propoeed an ADI 
of OAI01 mc/q/day bu.I upao two-

. yur f•edlat •tudle• in 1'1111 and clap 
and •~r•apollll
level (SNARL) of 7 ,..JI u• i.na Ille •• me 
I lldlel with an UDC•n•lnty f•ctor of 
1000. 'l1le SNARL ii prolectlv• for • 70 
q •dalt for wbom drtnklna w• ter 
contributn 20 percent of the dally 
•xpo•an to •ldlc:art, raldue•• IP A '1 
Office of Pwlfdde Prosram• h• 1 
•-t• bli•bed an ADI ofCl.003 m,/q/day 
(48 PR 5'0t7) ti.Nd upon the Hme 
1tudy IINd to dertv• the provlalonal 
MDI. 

Ordin•rily, an RMCL I• propo•ed for 
the p•nnt compound. In 1h11 c•• e, 
llowev•r, the ltMCL ii propo•ed for tot• l 
•ldlc:art, rwiclwa (the puenl compound 
•1 ..U u Ille •uHvxlde and •ulfone ..,_.lka prodact•) . The l'll•• on for 
1h11 I• lh• t the 1111lct.• of •ldlc• rb 
found _, oft•n In-• •• mple• • re 
the •ulfoxld• ud aulfon•• with 
rel• IIYl!y little al th• puent compound 
belna ia-t. Ja IMidltion. the •nalytic•l 
methodoloo _, commonly ued to 
detmalne •ldlc•rb realdllft In water 
•• mples includn oxidation of the 
l'ftidllft to the 1ulfone, foUowed by 
ldenlific• tlon/qu• ntific• lion of the 
rnldue• •1 •ullone. ToxicoloaJc• lly, the 
RMCL I• b• ted upon dat• from 1ludlet 
on the •ulfoxide. Thi• I• becau11 lhe 
1ulfoxide l1 •liahth, more potent that the 
p• renl compound •nd 1ip,.lfic• ntly more 
potent then the 1ulfoae u an inhibitor of 
choline11era11, the end-point of toxicity 
con1idered lo be the most 1en1ilive 
meaaure of en effect. 

EPA ia proposing lo reau)ale 1h11 
conlaminenl b• ted on ita toxicology, 
occurrence in waler and potential 
occummce In drinking waler auppliea. 
The RMCL for • ldlcarb re1lduea ia 
b• aed upon the effect of cholinealeraae 
Inhibition. Tbe propo•ed RMCL of 0.009 
rn,/111 conaldered protective of the 70 
q adult for whom there la u,umed 1 20 
percent contribution to expo•ure from 
clrfnklna water. '11li• RMCL ii • Ito 
cooaldered to be protective of the 10 ka 
child over duration• of expo•ure of lua-
tb•1t-llfetlm• and for whom drinking 
waler camtitvtea • are• ter contribution 
to tot• ! •xpoeun. 

Queatloaa for Comment: 

1. I• It •ppropri• l9 to Jll'CIPON an 
RMCLforulic•rbre•lcl.-111 be 
protadift of tbe 70 q •dalt, Ntb•r tllan 
tb• 10 q c:lalldT 111• - •t •- •ltift •ad
point oltoxldtJ ,~ 
lnhlhltioa) I• an • c:1-•• ~hie 
pb•, - ,. wbida I• tb• b•li• for th• 
darintlon ol •llowable •xpoeun lnel• 
over •D duratlom of •xpo•un. 

2. la the •lloc• tlon of an llMCL for 
• ldlc:arb n•klUN. It WU •-um•d th• t 
drlnklna -ter c:ould coatnbut• 20 
pen:ent of •D lndlvldu•l'1 daily expo•ur• 
to tbae n •lduea.11 tbil •ppropri• te, In 
Usht of th• polenti•l for lipltlcant 
exi:ur• vi• noo-w• ter -,,cea for the 
70 •dull, but more llmlt•d polenU•l 
for 10 q cb1ldT 
.. c.w.u 

C•rbofuran (Z.s-dihydro-U-dlmethyl-
7-benzofuranol-metbylcub•m• te; CAS 
# 11i8S-e&-2) I• an lnNctlclde •nd 
nem• tocld• . IPA eatlm• ted th• t •bout 
11 milUon poanda were uted In the UA 
durlna 111110. llptJ.four JIITOIIIII of the 
c•rbofuran 11 med on com. Tedmlc•l 
c• rbofuran h•• an •queou •olubll!ty of 
700 rn,/1 •nd la mobile In _,er. 

Ana}ytjoa/ Metltota. An•lytic• l 
method, • v•il• ble for •n•lysina 
c•rbofuran In drlnklna -tar include tb• 
tolYIDt extnctlo1!1'1• cbrom• t01r• phy/ 
m•n 1pec:trometry •nd tb• eolvent 
exu.ction-blgb pra•ure liquid 
cbrom• topaphy tecbniqun. 

Human /bqKJRr& D• t• obt•lned on 
leveil al c•rbofurm In fooda were 
in•ufflcient for - In •llm• lfnll typlc•l 
dietary intake level•. Howner, 
carbofunn realdua •re permitted on 
•everal crop9. Pe•null from Arbn••• 
have been reported to contain up to 25 
,.8/ka c•rbofuran. If •11 c:ropa contained 
the maximum realdllN permitted, the 
daUy lnl•lut for adulta would be 
approximately 530 /J,8/day. 

No dat• were avail• ble on levela of 
carbofur•n In • mbienl air. 

Carbofuran ha, been found In ground 
water Hmple• from New York and 
Wltcomin al leveil of 1-50 /J,8/1 . II alto 
baa been detected In ground waler In 
three other Slate•• 

Heallh Effect.. Like other member• of 
lhe clau of carbamate pe11iclde1, 
c• rbofuran ia I potent Inhibitor of 
cholineatera•e. II 11 expected lo be 
ablOl'bed readily •nd rapidly by •II 
likely route• of bumen exposure: oral, 
dermal and Inhalation. Carbofuran·a 
oxidative melabolilet, 3-
hydroxyc• rbofur•n and 3-
keloc•rbofur•n, • Ito preue• algniflcanl 
choline• terue lnblbllory propertie•• On 
the other h•nd. the hydrolytlc 
melabollt••, 3-kelo-7-pbenol and 7- • 
hydroxycarbofur•n phenol do not. 
Excretion of carbofur•n rn• t• bolllet I• 

relatively ,•,.cl ud di• , r ail(1) 
would llllt be apect•d IO -'• ta ·=tly•--Mn,__. 
J ,•, •.e.le4a • 

111• pdDalpal ......... etr•ct 
OOCllft'tllllilllowtal~• 
c•.w-I• di• rapid IIIIIIWtiaa of 
cboH 11,_ acll9tlJ. 111• •ll•at llu 
b•wdlaamtNINIObetnlllilldlll 
n• hln, wb•n not fat•L due to .. 
•~-, oltli• laldbltad 
emym• • t llt•• 111 the-tru and 
peripheral_.,...... Otber •cut. 
ell9dacm die.-.,.._ ad blood 
p•ralNlllnll• ftb•er•port8d. ni-. 
too. • pp•-1' to be Nftr'lllll• -
•xpo•un ii tenam• tad. Ill addltloa. • t 
dONI •bov• ti-. • t whldi lalubltlon of 
~t•r9•• 1• DOl•d, •-p•rllllaand 
te•tlcul•r dei•nentlcm In dop •nd 
- mlnlm•l d•cr•aN In .. , pup 
aurvlv•l •l•o h• v• bee ob•• n •d. 

A •lady ti, FMC Corporation (1111'7. 
. lndutial uni- Stadi••• tlnalnport. 
~Project Ho. a»-8. !PA ~on 
No. Zl130S) WU •el•ct•d •I die bull for 
the c• lcal• tlon of1-d•y • 1111 _,. for 
the 10 q drlld •nd the 70 q adult. Adult 
male human YOJunt•en WWl'II 
•dmlnl• tered • •inlle onl do•• of 
carbofurm •hortJy •ft•r Nlfnl 
breakfut. Of th• dine de.ea •mploy•cl 
(0.05, G.10 or 11.25 mafk, bw). only the 
low .. t do•• w•• without effect. u 
ldenllfled by • l•ck of • 11.• tl•tlcally •nd 
blolasic•lly •lanlflcut d•prwiaa l)f reel 
blood cell cbofinater••• •ctlvlty level•• 
To the NOAEL of O.D51118/ka. an 
uncertainty factor of 10 wu applied. 
comi• lllllt with •ccollllllOdatlon for 
intra•pecte• v•rl• bllity. Thi• reault•d ha 
• 1-day • IMl•menl for th• 10 q diild of 
o.os mg/I •nd for the 70 q adult, 0.11 
rn,/L No •dequ• t• do•• -rapome d• t• 
exl1I from wblcb th• to.day •11"•-:,t 
could be d•rived. Since. bow• ver, th• 
end-point of toxicity th• t ii of coac•rn in 
this cue ii • rapldly-revenlble, 
tranaionl effect. tb• 1-day •-1•11111111 
for the 10 q child and the 70 q • dull 
alto can •• rv• u tb• to.day la•eNment 
for e• cb ind.ivldu•L 

Tbe one-year dietary •tudy In be•gJe 
dos• waa •elected to •• rve u the buis 
for the d• riv• tion of the AADI (FMC 
Corporation. Aariculll&l'lll Chealcal 
Group. 11113. On•-ye•r Chroaic: Oral 
Study in Beqle Cott wttli C•rbofuren. 
Study No. FMC A8t-41115/Toxia111Jic• 
410--0715. EPA Acceeaion No. 2507«.-
250744). Croup, of •nimal• wwe 
•dminlltered d•lly de.- ol o. 10. ao or 
500 ppm c•rbofvu 1111 Ill• feed. TheM 
dietary lev•le oan•• poed•d Iv 
approximate daUy ct- of 0. O.U. O.S • 
12.5 -.fq bw/d• y. Pl'OIII the NRlt• of 
1h11 1tucly, It - d•l•emlnecl !Mt die 
middle do•• (O,IO llllfq/day) - Ila• 
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NOAEL. beNd ..,_ the abNnce ol a 
bloqkaU,, ......_, dep. tin Ill 
diolln ...... ecttYttJe111epc.di.ctlu 
effect la die....._Appqlllau 
~ fac:IDraf-lOdie NOAl!l. 
olO.IO--,qJdafad---. 
1000 , tk.:a oil lltan al-•,., day, 

MADlaf--~=z=.: MDlaf0.11 - for 
the7'01rc....._ AADlla.....,...S 
,.._..,...._.._ .. Z,.,-nl 
f ..... ....,m,acc.,..11aa. 
~a..c.lCrollp.taa.Two
,.., D6N1J ad Cr± I !city 8t.ty 
1na.1a.C.W...Tec:lalcala.,ort 
No. Act. tall, IPA MNll6oD No. 
MMtt). la ddl ....,, ..,.._ afnta 
- W 0. to.• CII' 100 .. cwboluran/ 
Ire diet for 1,-n. A NOAl!l. Of 1 ,,.J 
ka/day , ............... doN) wa1 
ldaatilJed. IO wldclt an -1alnty 
,.... o1 •- applied lo protect 
...-.iao11r tmcwdc,N111lil.Gud 
l)'Staaio ... Aaaln--a 
ccn1~ollllwrol-1eperday, 
and ol0.11-•/1 -cak:ulated 
fell' the 7'0 Ire adnlt. lodl ol dlNe ltudiee 
wldclt -wc1 to ••m1oa 1111 
jNOt""-IAADlaan...--atucllN l!!i:.' wl 1-,-n) with many doN ,,_....._ __ 
aptll'Opl'lall for dctanilnlne • llfnU
naabar diea die buman date (..ad lo 
........ die -.t•tnrm a_,, 
wlllcli OOMletecl or-doN applied In a ............ 

'l1le ....... potanllal of carbofuran 
bu baa INlld la a -bar of lhort
taa _,.. 'l1le -jority ol the ,-!ta 
,.._.... DO nldema al mulqlnlc:lty. 
Two ....... yWded aqulvocal ,-ilia, 
'l1le ~ potential of carbofuran 
WM _._llcl la lifwttme dietary 1tudln 
In the nl wl the- (FMC 
C.,..llaa. ~tun) a.mJcnl 

)'NI' Dietary Toxldty 
Study In Reta. 

Report No. ACT 
130.lt. IPA A-'oa No. 244tet; Ibid. 
,..,_ Two-,-, Dietary Toxicity and 
CardnGalllidty Study In Mice. 
Carbollna TecWc:al Report No. ACT 
180.ll. IPA~ No. ZMtll). In 
neither 1blcly - then 1tallallcally 
lncnaNCI e- lilddlaca •~butable 
to~tothec~ 
Ca.w.nabu._. lnlPA'1 
CIOIIPB.-.11.iatoBPA'aPtopwad 
~for~ All _._ beNd 
.. Ille .. lift .-!ta In 1hadin In 
ntaMd..._ 

IPA la ...,...1o l'llllletn 
~ ..... ollta potlollal 
..._ ..... a..hllnodpolaallal 
fol a a aw ....... _.__ 
..,_. IO on,bolwu at •-llc:laat ............. ......, ........ 
lilWMtloaoldrak tawecttYltJ,M 

well M pclallbl., aepodactln and 
lmm.-e&da. AIIIMCl.ofo.me-.11 
la beNd .-Ille MDI of 0.11 -.JI and 

- ---- drmldaa -- -lriliatkla ofao.,_-. 

l.0ilClldnM 

Clllardw(t.U.U.7.u«tndilCll'0-
1.UaA.7.,.~tH
mdcne: CAI• 11-1M) la• bruad 
....,_IINrttcldcTadak:al 
c:lllardw la a aixbn of ... lO-IW'9 
nod other c:lllortaallcl .... lndudtns 
haDlncNor ·-• aolablllty of ddantue la UG-ZID N/1 al 11 "C. 
Clilordue la nlatmly---w1• 111e with 
a npor pr-. of tx1cr•- Ha at Z5 
·c. 

Clilordue .. c:urnntly Ille IDOi! 
ntnn8'"1y llNd b_,.ti,:/da fw 
subtenMan tnrm1•-tro1 In the 
United !Ma .... Prior to Ille 19'77 
~tkla of nptntloal for 

asa)blnl and -- ,uden - · c:liJordam - .-cl fell' the 0C111trol of 
aoll '-la and Ula. 

Ana/ytimJN«/toda. Analytical 
-tboda aYallnble for analYllnl 
chlordane la drtakma -• Include the 
aolnnt atnc:tiaa =-toanpby and 
aolveat atnc:tiaa'fU =-tOlfllpby/ 
- apec:llwtry tnclmlqma. 

HUIIIOII /lJqloflure. In the FDA FY 77 
c:ompliance pl'GlniA report on pnticldn 
and DMlaJa. chlordane WM detected In 
u parcent al food• Nmpied. Chlordane 
occurred In U parcenl of nw 
qrfculbanl product umplea. 11.3 percent 
of flab and marine animal umpln. o.z 
pm:,ant of pr-•-d food umplea. t .4 
percent of procnaaed animal feed 
umpla. and u percent of ea and ea 
product umpln. In the FDA FY 711 total 
dietary 1tudy for adult•• no chlordane 
wa1 detected In any or the umpln. 

'l1le USDA reported chlordane 
realdun In vlolatloo of maximum 
allowable lent. (300 ua/kc on raw 
qricultural commoditlea) In o.t percent 
ol fat aempln of verioua animal 1peciea 
Intended for bwnen conaumplion dllrina 
the ynn tllG-lllllS. 

Chlordane baa beeo detected in 
amblait air et levela .. blah H 20t n&I 
m1• In the Swbwben Air Sempllnc 
PtcJsnm In 1117&. ti umplea were 
c:ollec:ted et three 111burben locatlona. 
Nine NiPp,_ ._ poaltlVII for 
chlordane with • nwdmllil value or 59 
nafm•. 

Clilordue baa occa1ionaUy been 
nportad In wella-, ..... in.tad for 
twmitn coatrol. In addltkla. chlordane 
WU detected al low Jenla In the New 
Or-.. Waler SupplJ Stady OClllducted 
bJ IPA. Pm ..U. la New...., 
-tnlned c:WClldue abon OJll Nil 
(nap o.ot-4.0I N/1). Clilordue bu 
baa detected la drtakina wet• In a 

totnl of ftn !Ma .... One atatn found tbel 
• pamitl of the l)'Stema analyzed (17 
.,.,..... .,....., _ poaitin. In the 

1m a..- V :::t:-- •pie 
_.._~,-•ta level of 
OJIIM N/1 (dctnctloe limit DOI reported). 

CCllltnalllnlklD of pmlk: waa. 
.,.._ lllna baa npar1ad ID aneral 
-wldcla--'"- back 
aypho ... "- lallk llllms operatlona 
dllilna paatlddc appticntlom. 

Clilordue bu baa ldatlfled et three 
huanloa --.... daaipated In 
complnlata nod_. deer-• under 
the ComjN t 1-, IIMrlW:, 
Rnpoar C S IFI l'ioa and IJabillty 
Act of um (Cl!lla.A) and die National 
Conti....-, Plu (40 CPR Put 31111). The 
conc.-.tntkla ol chlordane nnaed &om 
unknown •-ta mlanlinl In water, 
782-2300 ma/I In ~ta. to 101 m,/1 
In aolL 

H«Jlth l!/fecu. The principal non
CUCUICJIIIDlc effecta ol chlordane from 
both acute and chronic e,q,oaure Include 
neurotoxidty, Induction or hepatic 
mlCl'OIOIAOI ~ activity and liver 
elfectL 

Sufficient doN rapome data were 
not available to deriVII t-dey 
uaeumenta. However, It ahould be 
noted that Ille ten-day -ent 
would alao be protactlVII for the one-day 
expoawe. Ten-day -menta were 
baaed lll)CIII a atudy In which nta were 
liven by pltric Intubation doaea or 0. 
8.25, lU. ZS.0. 50A 100.0 or 200 ma/kc 
chlordane for ti daya (Ambroae, et al 
1953. Toxloolop:al and Plwmacological 
Studlea on Chlordane. Arch. Ind. Hn. 
Occup. Med. 7:111'7). The minimal 
hlstopatholap:al c:huen auch •• 
pretence or abnormal lntncytoplHmic 
bodiea of varioua dlemelera were 
evident at • ct- level of 8.25 ma/kc. 
U1l111 8.25 ma/kc •• the WAEL. an · 
uncertainty factor of 100 based upon an 
animal 1tudy and conaumption or 1 liler 
(child) or 2 llten of water (adull) per 
day, 10-day •-amenta orll.063 ma/I 
for • 10 kc chlld and 0.22 ma/I for • 70 
kc adult went calculeted. 

An AADI for chlordane w111 derived 
based upoo • two-year feedina 1tudy In 
dop when oms ma/'q/day (3 ma/kc In 
dlel) WH ldenlifled u the NOAEL 
(Veltorud. 11175. Toxicolop:nl 
Declliona and Recoaunendetlon1 
Reaullinl "- Ille Safety Aunament or 
Pntidde lleaiclun In Food. Crt. Rev . 
ToxicoL 4.-US). UaiQa oms maf'q/dey 
•• the NOABL. u WIClrlelnty factor of 
100 baaed upon en animal 1tudy and 
conawnptkla or 2 llten of water per day, 
an MDI ofO.O:S mafl wu calculated. 

ChJordaDe -• abown to be 
mutqenlc In atudiaa with tnnaronned 
hwnan calla In cultuN. A National 
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C- lmlitllle llady (NCI. 11177L --y alClilonlue l'ar PaNible 
Can:lnapaidty. NCI Cu I I w•k 
Tedi. Rep. Sar. No. I) exaalaad tlle 
can:ilmpalc ..... al c::lilordaN. Male 
and female alee- led dleta 
contalnllls wlJtk:al .-la clilanlane 
for • WNb. widl Ille raulte abowlat a 
hiply ,...._.. doal'.l s b• 
lnddaaca ol~ cadDrma la 
both maJa ad mica. Hepatic 
nodula ad u,,. ~-allo 
produced la nta. A axamfnfoa the 
reproduc:tlve alfadl al 
concluded tllat c:bJardua In Illa diet (111 
ma/kal of mala and female rata from 
wnninl appean to lalelfen with 
fartility and ewvlnl of Ille litlen 
(AmbroH, el al. 1115Sa. ToxlcolOlical 
and Pharmac:olosical Studlee on 
Chlordane. Arch. Ind. Hn- Occup. Med. 
7:197). The IARC cla11lned chlordane In 
Croup 3; inadequate evidence for 
carclllOl9ftldty In hUJDU11, limited 
evidence for c:an:mosenldty In animal• 
end Inadequate evidence for activity In 
ahort-tenn lnta. Chlordane bee been 
cl•Hlfled In l!PA'a Group BZ. eccordloa 
to EPA'a Propoeed Guldelinea for 
Cerclnopn Ridt A•Nument, baaed 
upon atudlee ahowinl positive reaulta in 
mice and female rata. 

EPA'e CAG and the NAS have 
calcaleted mil ntlmates (aee Table 13) 
baaed upon the Na atady. 

The WHO reeommended guideline 
value 11•1 la 3 IAl/1 for chlordae. Thia 
wu baaed upon an ecceptable dally 
Intake ofo.oot q/lq/dey, wllh the 
anumplioll diet not IDONI then one 
penienl of the ADI would be derived 

. from drtnklna water. 
A detection and odor threshold value 

of 0.1105 ma/I bu t-11 reported In the 
lilerehare for chlordane. 

11wt available data Indicate lhat 
chlordane haa carinoaewc effecla in 
enimele. For thia reuon and bece111e of 
the OCCUJttDCe of tbia contaminant In • 
number of drinking waler supplies, EPA 
la propoeina • primary reauJation for 
:hlordene. The RMCL will be baaed 
upon carcinogenic effecta end an RMCL 
or 1erO ia propoeed. 

11. Dibrornochloropropane 
Oibromochloropropane (1.2-dibromo-

3-chloropropene (DBCPJ; CAS -..t.UJ 
la • aoU fumigant UMd r« nematode 
control on crop•. DBCP la moderately 
aolub&e In water (approximately 1 1/11. 
Recnt information IIIIIJe•la that DBCP 
may readily leech Into equifen uaed for 
drinking water. 

UtU 111117, DBCP-, need In 
co-,dal qricultural applicationa. It 
wee alao ued for~ epplic;etlona, 
lncJudina--rcial turf. PreNotly ell 
UMe have "-1 cancelled. 

~:zuca11,1.u,oo,. Analytical 
- available l'ar analYDD1 DBCP 
In drinldna .. ter lnduda ........ and ........ c:Iiro.a-.., and .. pm.
and trap-chromatoSnphy/
•pec"-lrJ tedmlq-. 

Human II1cpmure. DIICP l'Hidaft 
hew hem datacl9d ID US fomla. Jn 
11"8. thaFDA...._....__.ln 
cam>ll lfOWII ID eo6I -.led wtth 
DBCP. Lnm ....... 6-•~i:ff 
.,_....__.__.ill 
catJbaat, callllOoww and cacumben In 
the ruae or 1•1.uo ,..Jq. 
Addltlanally, nlkl- - dee.dad In 
e:--1 bnieie in Iha ..... of lG-40 /All 

The PDA compUence Proar•m report 
for FY 71 reported nalduee ol DBCP In 
aampln of cmeetic and Imported llalL 
Seven (0.61') out of 1.115 flab aampln 
contained D8CP In exllN• al the 
detection llmlt. 

DBCP bu been detec:tad In ambient 
air. One COlllpoalla mady of wlat!le 
orsenlc chemlcala In Iha atmoephere 
from locellom nationwide •bowed the 
pre11ure or DBCP ID amb6mt lllr 
Mmplea In«- locatlon. A -
~!ration of 11.4 q/m• In,._ air 
aunpl• - c:alculated for DBCP 
(median, Una/m•). 

Several repllllll allldiee have 
documented Iha preamice of DBCP In 
ground water. Pueitlw Nllqlla have 
been detected In luwail, Oallfamla. 
Arizona, South Carolina end Maryland. 
with conceatntlone typically nnam, 
from Q.02-20 1'8/1. One of thaee Stetea 
found az oat of 112 aampln to be 
positive, ID sroand water. DBCP la 
reported to be mobile in runoff and 
tbroup aoile. 

DBCP bu b.n identified et one 
hazerdoua wute alte deai&n• ted In 
complaiata and coment decrees under 
the Comprehenaift Emergency 
Responae Compeaution and Uability 
Act of 1980 (CERCLAJ and the National 
Contingency Plan (40 CFR Put 300). The 
concentntlon of DBCP ranged &om ll.09 
mg/I In drinkina water, 115 ma/I In 
ground water, to .2IIIOO ma/I In aoU. DBCP 
wee alao detected In powad water el a 
hazardous waate alte in Colorado end • 
site In California . 

Health Effecu. DBCP la ebeorbed by 
the gaatrolnte11inel tract. the lunp end 
the akin end la widely dlatributad 
throughout the body. Effects of ecuta, 
oral exposure to DBCP In rata include 
Impaired reoal function. bepatocelluer 
necroai1, loaa of apennatoeeruc elementa 
In tbe teatea and taellcular and 
epididymel atrophy. Similar effecta have 
been obHrved for 111bcluonic onl 
expoaure, while chronici? In 
animela bu l'Hlllted In lncld
of toxic h1bular nephropa y. 

Antifertllity effecta ill - haft been 
ellOdated witli expaaea to DBCP. 

One-d•JDIIII ts-calcllleted 
baaed OD a ndJ la,_. (JChiwa. W.M. 
1m.1n1tial ad......_. Toxldty 
followi•Aaall Blqlola'8 alDnelopins 
MaleltatelD~ 
ToxJool.Appl. ,._,._,....., 
wbera ...... ..,_,.,._.._of 
DBCPladaol4 -1 ---•I-day-Gd 
rata. U .. a • -.fq/daJ IDAl!L. m 
uncertamtr ,__ of 1IIDO. ad 
--.,tlcm oft ltta (cWJd) or I lltan 
(alt) ofwaw par~, 1., 
••• a• 'If G.2 lfau 10 kt dalld 
and o.7 malt ,_ a 70 adult -
calc:ulala!L T.., a11 •• -calaalaNd 
b...i - • NOAll.of G.I ...r..Jdey lar 
lncr....t~...-1aalD-dey 
£~ abdJ wttli mcPID nte 
(Tonai-_ T .R. at aL 1111. TCllldoaiop: 
lnWNtiaaU-of~ 
chloro111.,,.... W Appl 
Pbanucal. l:MII). Ulqa-1alnty 
rector ol 100 • -•ption 9't Iller 
ldalldl or 2 lltaw (.-Ill-'-•,-
day, lo-day I ... of G.a llllfl for 
a 10 q cbild ad G.171 -.JI far a 70 q 
adult ._ calcaatad. 

A provi--1 MDI-• 
delienDIDed lar IB:P • t., iwlffldnt 
data. n. tam ad odor~ far 
DBCPIII -• bat '--npclltld to be 
O.ot ... ,1 ill Iha U...tme. 

The NAS (Drin/cins Wcrwand 
Ht,a/th, 19'1'7 md tat. Vala. I ad IV) 
did not ceJc.latie a S • lad No
Ad- • 1 r~ l'SNAJU.I lar 
DBCP. 11-J It that it_.. be 
pramatan to oak:ulala • SNAaL far 
pare DBCP ti- Iba omtamleeete 111 
tec:hnlcal DBCP could be ra,pwlbl.a far 
toxicological err.eta ill ..... and 
humane. 

DBCP bu been ebawn to rault ID 
raverae mutatlcma In SalmoneJJo 
typhilnurium. raceNin latlial mutatlQIII 
In Droaophi/o me._,,,,.,_., dominaat 
lethal D111tatklm In rate and 
chrom090lll•I da-.a In rate and 
cultared ~ ham.- calla. 

DBCP bu hen ...ci.d for 
c..telnopnk:IIJ ill alee and nte by oral 
and iahalatloa ~ aad la mice by 
dermal appticatima. A Na1'aael e•-r 
lnttltute blouaa1 (NCI. 1977 ...... , 
of Dlhrrmocblo.apeopue fw Paulble 
Can:mopnk:ltJ. NTIS ~I 
reportad lllply aiplf'vlal...,_ted 
lncldencee In rata of equa-«:iell 
carclmoma al tha far•IOiaadl ol malea 
andfemalaaandma-, 
~ill ...... ~ 
gevqe cloaN olto.J aad a, -..fq/ 
dey~.......tillrd I 

"'.... wawaldle 
r-e1~a1--ad-•---
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_,. load at clo• N of7Ulo11Mmc/ 
kt/day. 

A dlrollk: d6et• rJ ca,± I ldty 
ahldy (HwltaP J 11b 11.._lw Aaatc:• • 
111c. lt'17. 0111• ._... •-w• 
Di• t• rJ llbadJ la-•- U llilllw a 
~(mcP).PID• INPOf(. 
U11111'1bili• INNl..,....._._.loDow 
Cbeaic• JCo.. ....... MLOd.a 
1977) ,.,...S dl• t ........ '-le 
rate, at a ... "':U-.lkt/da,. u 
ntim• t•d ID U.S. IPA. .,._ .. PJl 11191, 
nblbit.-1 ...,.,, etly--•d 
tndd•ncw (I(---• of di• rwl 
tulNIN, lll• p• too• Diilar cr::le-• ud 
~-er -o1111• 
atom• cb. DICP hu bNa abowll to 
,-It ID IDcnued IDcldancea of 11• 11al 
cavity 1-. ID alee throup IDh• l• tioa 

".f.i:i'.uc ba" clanlfled DBCP ID 
Group Z8: ID•daqa• ta evtd•nce for 
c:• n:ulCJllllldtJ Ill 11-• na and nffldent 
evldanm for c:• rdDopDlc:tty ID • nim•1a. 
D8CP hu bNa c:lulln.d ID EPA'• 
Croupl3,~IPA'•Ptos-ed 
GuldeliDNfor Rlak 
A-• _._ b• c•- u • N9ulta ID 
atudlu ID aDlm• la (nta ud mice). 

8u•d apoa the tamar lncidance for 
Uv• r, kldn•y and atam•dt In nta from 
the cbronlc diet•'J c• rclnoaenk:ltJ 
atudy cll--•d aboY•, CAC hu 
• -tlm• t• d the poN!bl• c:uclDopnJc rtak 
of Ufatta. upoeun lo DBCP for a 
~ COIIIUIIUIII I llt•n of water per 
day. Thia rt• k 1111111• 11 la abown In 
Tabla ti. 

TIii llhel1 Oil Company (H1alth 
Eff•cts h • la• lloll ud Riek ANenment 
of DBCP aubmltted lo Criteria and 
Stand• rda DMalon. Office of Drtnklna 
Water, IPA. O.C. 1113) baa dertvad rtak 
ntlln• t" b• Hd on the twnor lncld•nce 
for Uvv, kldn•y Ind atom• cb In rala 
from th• .. _ allldy. Ual111 the 
.-c,metrtc -an of II" mod1la (problt. 
lo•it, WlibulL 1• 111111• mwtl-hlt and 
mult1-,1•J ind three doN 1e• llna 
factor• (1111/ka, ppm. ind 11111/m') for 
each data aet. th• Shell Oil Company 
c• lcul1tad rim from lifetime Hpo• IINI 
to DBCP In drtnklna water. Theae ri•k 
e•tlm• tn • re • 11 follow•: 

• 4.11 x 10· • trom Ufetllne exposure to 
DDCP baaed on male rat dall. 

• 2.2 X 10· •• from lifetime expo• ure 
to DCBP baaed on female rat deta. 

• 3.7 X 10· • from one-•eventh lifetime 
expo•ure to 100 ppb D9CP baaed on 
male rat data. 

• 1.5 x 1o· •from lwo-aeventh 
lifetime expoaure to 100 ppb D9CP 
ba~d on mile rat data. 

The available dall Indicate that DBCP 
ha• non-c:arctnopnic and cuclnOlf'nlc 
clfocta in •11imal1. Baaed on potential 
adverac health elhc:11 ind oc:cunence 
and pot~nlial oc:currence In drinking 

-•. IPA la propo• laa to nplata 
DICP. n • 1MCL wlD be bead 11poa 
er I I I 6da ud an JtMCL of 
__ ,......._ 

Qa•atkalarc-t: 
t. '• !Mn • -.-• mdaca 

IDdlcatilla lli• t di• cmal• IDID• nta ID 
DICP-t for Ille loxic:lty of Illa 
caapoacff 

7. lh m-Dldilorobemeo 
. o- ud m-Dlc:lalorobea (CAS #a 
....... t. Mt-71-1) .,. aolventa with low vapor..-••. o-Dichlorobenum la 
ued prtmuily la.the )ll'Oduction of 
1J111D1c chemlc:• Ja. IDcllldJna pntidde1 
ud dya JI • 1ao baa direct eolvenl and 
peatlddal-. 

Rel•un of o-dlchlorobenzee to air 
were •llmatad to b• between 118 and 
IOI kit• ID 11113. lnd111trtal lone• of m• 
dlchlorobe111m1e were reportad to be 
G.1~908 kkafyear In 11113. laomera of 
dJchlorobamene appear to vaporize 
rapidly from aurface wate..., dnpile 
their low vapor preulll'el, and an 
expected to desr• de 1lowly In the 
environment. 
~cal Method.. Analytical 

ma available for • nalyz!na o- and 
m-dJchlorobemene In drinkina water 
IDdude Illa parae and lr• P'18• 
chrom• to•r• pby and the PW'81 and tr• p
P• chromalCJ1111pby/man 1pectrometry 
technlq-. 

Human B,q,o.un. Data on 
dichlorobanaene ID the U.S. food aupply 
are limited. Ortbo- and m
dlchlnrobemena have been reported In 
flab from tbe Great Lalia (O.W.O I'll 
q). In one 1tudy reported In 1IIIIO. tz 
aampln of milk from nunlna motbera In 
New Janey, PeM1ylvanla. Loui1iana 
and Wnt Vtralnia were found to 
conllln a me• 11 level of9 l't/ml of 
dichlorobenzene laomera. All aample1 
W<'re po•ltive for dichlorobenzene with 
a maximum level of 681'1/ml. The 
hlabeat level• reported in the tludy were 
found In Hmpln from New Jersey and 
Loulalana. 

Data lndicatina the level of o- and m• 
dichlorobenzene In ambient air are 
available from 1tudlea conducted in 
many Statea. From the median values of 
theae data, ii la eatimated that rural/ 
remote, urb• n/1uburban and eource 
dominated dichlorobenzene in ambient 
a ir approximate 0.0. 6.6 and 350 n,/m', 
reapecti,·ely. The estimated respiratory 
intake for the adult male 11 exJH!Cted to 
very between zero and 6.2 l'gfq/day. 
Reaplralory Intake for fonnula -fed 
infant& could vary between O and 4.3 
1'8/ks/day. 

Median value, of data also indica trc 
1h11 rural/remote, urban/1uburban, 
aource dominated and maximum level, 
of m-dichlorobenzene In ambient air 

approximate 0.0. o.o:,e. 0.58 and 111 I'll 
m•. reap•ctively. TIii eallmated 
reapir• tor, IDl• kea for the adult male 
and formula-fed Infant can vary 
betWND O-U and ~ .7 l'a/"8/day, 
rnpectlvely. 

Uatn, data for aurface waler and 
sround _,., auppliea, ii 11 ntlmaled 
thet •.s percent of the population 
aervecl by public drinklna water 1yatems 
are receivlna _,er with no o
dJcblorobemene or level• len than O.S 
1'8/1 and that 0.7 pen:ent may be 
expo•ed to levels of o-dichlorobenzene 
In drlnkl111 water al or above 0.5 ,.g/1. 
The va1t majority of ca•e1 of drinkln, 
water contamination 11 In turf ace water 
1upplle1. m-Dichlorobenzene waa not 
detected In the Ground Waler Supply 
Survey. o-Dlchlorobenzene haa been 
detected in waatewatera and baurdous 
waales, la mobile in runoff and 1011, end 
larse amount, are produced and u•ed 
acroaa the country. 

Health Effects. The principal toxic 
effect. of o-dichlorobenzene in human, 
and other animal• from acute and 
lonaer-term expo1ure1 include central 
nervoua 1y1tem depreuion. blood 
dy•craal11, lung. kidney and liver 
damage. Similar dall are not available 
for m-dlchlorobenzene. Howenr, b• 1ed 
upon the multi of a few 11udiea In 
abort-term auay 1y1tema. the mell• 
ieomer appeara to be aimilar in toxicity 
lo the ortho-iaomer (apparently, not 
ahowfna llf"aler toxicity), Therefore. the 
abort-term a •• eumenta developed for o
dichlorobenzene abo will be uaed for m• 
dichlorobenzene. 

No aatiafactory doe1-re1ponae data 
exi•t from which to derive at-day 
aa•esll'llenta for either o- or m
dichlorobenzene. It ia recommended 
that. for thia duration of expo•ure, the 
l~day level be applied . 

The 1~day use11menl1 were derived 
from results of mouae and rat 
subchronic gavage •tudie• [Battelle
Columbu1, 1978c. Subchronlc Toxicity: 
Ortho-dichlorobenzene. BaC.F, mice. 
Unpublished report: B• ttelle-Columbus. 
19781. Subchronic toxicity: Ortho
dichlorobenzene. Fi•cher 344 rat1. 
Unpubliahed report). Treated mice and 
rall received 1ingle doae• of O. 30, eo. 
125, 250 or 500 ~/ks/day In oil. five 
day1/week, for 90 daya. A NOAEL of 
125 mg/kg/day waa Identified for the 
mouse a• well as the rat. Usina 1h11 
NOAEI, applying an uncertainly factor 
of 100 baaed upon an animal atudy In 
which A no-effect level wu Identified, a 
factor of 'I', lo account for con,·eM1ion 
from a S day/week dosing regimt'n lo 11 7 
day/ week and a11umina conaumption of 
1 liter of waler per day, a t~day 
assessmen t for the 10 kg child of 8 9 ~ I 
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I we• dmved. A to.day aueument or 
Jt.2 mg/I for the 70 q adult. wbo 1._ 
anwned to drink z liten or water per 
d ~y. alM> we• derived. 

The date ba1e 1elected ror derivation 
of the provl1lon1l AADI for o
J ichlorobenzene we• the 1ubchronic 
gavaae 1tudiea In rata and mice 
dP.Scribed above ror the derlviation or 
the t~day aueumenta. Ualna the 
NOAEL or tzs m,/q/day, an 
uncertainly ractor or 1000 baaed upon an 
animal 1tudy ol len than llretime 
exposure, a ractor or ¥t to account for 
conversion from a 5 day/week doalng 
regimen to 7 day/week and CODlllfflption 
of 2 litera or water per day, a provlalonal 
AADI o'3.t2 mg/I we• determined. 

The dichlorobenzenea poneA 
muta,enic activity In certain teat 
1y1tem1. Neither were poaltlve In the 
Amea/Sa/mone//o or B. coli WP2 
mutaaenlcity eaaay 1y1tem1. However, 
m-dlchlorobenzene, both with and 
without metubolic activation, lncreaaed 
mitotic recombination In S. cemviaioe. 
The ortholM>mer we• 1bown to produce 
abnormal mito(lc dlvlalon In the union, 
.41/ium cepa. Doth o- and m
dichlorobenzene were 1hown to Interact 
with and damaae bacterial DNA In the 
E. coli W31 t0 polA • /p3478 pol A
dilJerential toxlclly a•aay 1yatem. 

o-Dlchlorobenzene baa been teated by 
gavage for carcinogenic potential in rat, 
and mice in the NTP Bloaasay program 
(NTP,-1982. Draft Technical Report on 
the Carcinogene•l1 Bloa1aay of 1,2-
dichlorobenzene (CAS #~1) in 
F:344/N rat, and e.c.F, Mice (Cavage 
Study). Draft report). A draft report of 
the re1ult11uggest• that o
dichlorobenzene waa not carcinogenic 
under the teat condition,. Thia is a 
preliminary aueaament and no final 
determination haa been made on the 
carcinogenicity o~ o-dichloroh!inzene. o-· 
Dichlorobenzen~ naa been cla11ified In 
EPA's Group D, according to EPA'• 
Propo1ed Guideline• for Carcinogen 
Risk A11e11ment, baaed upon the 
preliminary re1ult1 of NTP bioa11ay. 
The !ARC cla11lfied o-dichlorobenzene 
In Croup 3; inadequate evidence of 
carcinogenicity in human,. Inadequate 
evidence for carcinogenicity in animal, 
and Inadequate evidence of activity In 
1hort-term te• t1. m-Dichlorobe112.ene baa 
not been teated for carclnogenlclly and 
thus h• 1 also been cl111lfied in EPA'1 
Group 0 . 

EPA'• ambient water quality criterion 
(U.S. EPA. 111110. Ambient Water Quality 
Criteria ror Dlchlorobenzene. 440/s--tr 
039) for o-dlchlorobenzene 11 2.11 m,/1. 
baaed upon the NOAEL of 18.11 mg/ks 
Identified in the 111511 Holllngaworth, et 
al, •tudy (Toxicity of o
dlchlorobemene: Studlaa on Animal, 

and lnduatri• l Experience. AMA Arch. 
Ind. Hlth. 17(1):180-187). The WHO 
proposed drlnklna water suldellne for 
the ortho- laomer la 0-3 ,../1. baaed upon 
Ol'1Janoleptlc conalderatlona. Tbe NAS 
Safe Drfnkina Water Committee 
recommended a tantallve chronic 
SNARL of 0-3 ma/I for the ortbolM>mer, 
ualng the lowest doae (110 m,/q) In the 
carcinoaenlcily bloauay (NTP, 111112. See 
above) and • 1111Dlin1 that a 70 q adult 
conaumea 2 Utera of water per day, an 
uncertainty factor of 1000 and a factor of 
5/7, with 20 percent contribution or 
expoaunt from water (Drinkin, Water 
ond Health. 111113. Vol. WJ. 

The ambient water quality criteria for 
o-dichlorobemene wa• baaed upon an 
older 1tudy with a lower NOAEL than 
w• a uaed to develop the provialonal 
AADI, while the WHO sutdellne did not 
conalder health efJecta In the derivation 
of the number. Tbe NAS SNARL w• a 
ba1ed upon a chronic 1tudy which only 
examined one panmeter, while the 
aubchronic 1tudy upon which. the 
provialonal AADI w• a baaed examined 
many parametera. 

The odor thre1hold1 for the 
dichlorobenzene• In water range from 
0.01 to o.oo ms/I. 

Expoaure to ortbo-dichlorobenzene at 
high doH level, reault• In a variety of 
toxic efJecta. includins central nervoua 
1y1tem depre11ion. kidney and liver 
dama9e .. BecauH there la • IM> 1ufflclent 
occurrence potential In drinking water, a 
Revised Regulation will be propo1ed 
and the RMCL will be baaed upon non
carcinogenic effect,. An RMCL of 0.62 
ms/I i1 propo1ed for ortbo
dichlorobenzene ba•ed upon a 
proviaional AADI of 3.12 mg/I and 
auuming 20 percent contribution to total 
exposure via drlnldns water. An RMCL 
is not being propoaed for meta
dichlorobenzene ..:ue to th11 lack of long
term compound-1peclfic toxici ty data. 
The o!'ly data available on the similarity 
of toxicity between ortho- and meta
dichlorobenzene con1i1t1 of data from 
abort-term 1ysterna. Thia data wa1 not 
considered to be 1ufflclent to propose an 
RMCL for the meta- laomer ba1ed upon 
the toxicity of ortbodlchlorobenzene. In 
addition, the potential for contamination 
of drlnklns water 1uppllea by meta
dlchlorobenzene appear• to be remote 
and lower than the potential for either 
the ortho- or the para-laomer. 

Queation for Comment: 
1. Would an appropriate approach be 

to develop an RMCL for m
dlchlorobenzene baaed upon the toxicity 
data on o-dlchlorobenzene? 

8. cl1- and trans-1,2-Dichloroethylenea 

1.2-Dlchloroethylene (CAS # 1 1~ 
2. ~»-0) alM> known II acetylene 

chlorl.;., la a 10lv•11t coaalalinl of • 
mlxtuN of m- and tnne-1-. Tbatr 
proportion v• rtaa dependina on 
productkn c:ondltlona. Tbe de- and 
traM-iaoaMra haft npor ..--. ol 
1110 and 2111 - Ha at 20"C. ,-pectmly, 
and water 10lublllU.. of U ud U a/I. 
respectively. 1.Z.Dlchlaroethyi- la 
uaed a, a low-temparatva atnctioa 
M>lvant for orpnk: -lfflala, and aa • 
chemical int.-dlate In tbe IJlltbaala 
of other coiDpounda. Tbe prtndpel 
M>un:e of theN dlcbloroethylenaa lsr 
drlnklna water appnn to be from In 
•ltu tranabmatlom from other 
chlorinated bydrocarbou. 

Ana/ytica/ Metlloa Analytlcal 
methoda available for an•lpina m- and 
traM-t.2-dlcbloroethylme In drlnldaa 
water Include tbe purp and lraJ>-t!U 
chromat011'8pbJ and tbe pm'II and trap
pa chromatosrapbJ/maN apecb-by 
techniques. 

Human Expoeure. No data.,. 
available on levela of 1.Z. 
dichloroethylene In tbe U.S. food ,apply. 

Utile data uw available an tbe level 
of traM-t.Z-dlchloroetbylme In air. 
Umlted aamplina at aae alte l'Nlllted In 
the detection of fevela around 4 ,,.Jm•. 
Ambient air monltoru11 for tbe m
taomer la available from 10 States. 
dominated. and maximum levela of m
t.2-dlch.loroetbylene In ambient air 
approximate o.o, 0.27, 1.2 and 'l1 ,,.Jm•, 
reapectlvely. Ualng th- data. 
e•tlmated respiratory Intake for tbe 
adult male will vary between sao In 
rural •re• a to 11.9 /A&f'q/day followina 
expoaure at maximum levela. 
Reaplratory Intake for formula-fed 
Infant, would vary between zero and 11.2 
/A8/'q/day. 

Ualng combined data for •urface 
water and around water 1uppliea, up to 
2.2 percent of the U.S. population la 
estimated to be recelvina water 
contalnlns ;>0.5 ,../1 of t.2· 
dichloroetbylene. and 0.2 percent of the 
population could be recelvtna drlnJdna 
water with t.Z-dlchlorethylene levela 
are• ter than 20 ,..,1. 

Health Effect.. The principal toxic 
effect• of cl1- and trana-t.2-
dlchloroethylene followlna acute 
expoaure are upon the liver and kidney. 
In addition. then compound, poaana 
aeneral • nnthetlc and narcotic 
propertle1 at expoaure levela above 
thoae at which liver and kidney effect• 
are aeen. No data are available 
followlns lofl@er-term expoeures. 

One-day • IIHUllfflta for de-1.2· 
dlchloroethylene wera derived from an 
animal atudy (Jenklna, LJ, Jr .• M.J. 
Trabelu1 and S.D. Murphy. Ul7Z. 
Biochemical EfJacta ol 1.1-
Dichloroethylena. Toxlcol. Appl. 
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Pbannacal Zl:IOl-610). ID dlia ltlldy, the 
•utbon Identified wbat la Interpreted to 
be• LOAIIL. ID -rtas ...,_ ol 
thrN Uwr-,- •ad twolll
-,-. •11 ludk:au1 oflmrr..:tioa. 
the laflatilatan ..... lb•t ..... 
400 ma/ka onl doN III Illa rat produmd 
• ~ c:M1111 only ID lmr 
•lbllD• ,._......_ wbil• the lnela of 
theotli•r.__,_ _ not 
• lf•c:t•d ..,111c:• ndy 111• 1-d•y 
111111 ... far th• 10 .. c:bild of U ma/ 
I la d•rtnd ,,_ the LOAEI. of tOO ma/ 
q. Ullal • -1elnty factor of 1000 
.-• NOAIL- not d•termln•d and 
u •--cl~ ol-lit•rof 
w• tar p•r day. A compu•ble 1-d•y level 
for the 70 .. •d11lt -id be H 1111/1. 
•-'nl the lnpltlon of 2 llten of 
water p•r d• :,. 

No Ntlaf•ct017 doM-raponae data 
•re • v•ll• ble from which to derive 10-
d• y •- •-all for c:la-1.Z.. 
dlc:hi-tbylen•. Bv•lu• tlon of the 
• v•ll• ble toxlcolop:•I date on cl1-t.2-
cllcbloroethy1- and t.1· 
dl~y1- "1111111 that• ten-day 
•11111-t c•n be d•rtved from data In 
the IO-da:, drtnJdna w• t•r 1tudy In r• II 
wllh 1,1-cllchloroetlayi- (Rampy, et • L. 
11'17). A NOAIL ol 100 ppm (t0 ma/ka/ 
bw) WN ld•ntlfl•d In tJlla 1tudy. 
Applytna an unc•rt•lnty factor of 100 
and u • WIWII c:oa•umpUon of 1 liter of 
w• t•r p•r day, the ten-day •ue•1ment 
for the to .. child would be t m,/1. A 
comp•r• ble ten-d•:, level for the 70 .. 
•dull would be I.I ma/L UIIIIIWII the 
lnantloa of a lit•r1 ofw• ter per cf•y. 

Ona-day •-11 for tr•M-1.2-
dlchloro• thylen• ware derived Crom •n 
•nim• I 1tudy (Fmmdt. IC.J., G.B. IJeb• lt 
•nd R. IJb•rwlrth. 11177, ToxlcolOIJ 
Studln on tr•ne-t.2-Dlchloroethylene. 
ToxlcoL 10:131-1311). Tblt atudy 
ld•nUfled • NOAEI. of 200 ppm Inhaled 
by matur• female r• II onr • alnale &
hOW' expo•ure period. '11111 expoaur• 
rwulted ID allaht liver •!feet• In on• of 
alx •ntm• ll. •• ob•• rved bi1tol011cally. 
No c:b•naN wen ob•• rved In •ever•! 
Nn1111 blocbemlc•I puametera. A total 
•b•orbed do•e of 17.2 ...., .. WII 
ntim• t•d by coavertlna ppm Into maim• 
(JDOXS-17) and multlplyina by a boun' 
expo•ur•• -UIIWII that 30 percent of 
the •xpoeur• do•e wu •b•orbed. then 
dlvldl111 by 70 q. 'l1le 1-d•y •neument 
for the 10 .. cbiJd ol 2.7 ma/I w• 1 
d•rtv•d by •pplytna an uncertainty 
factor of 100 to the total •baorbed d
(ln ma/ .. ) and • -UIIWII comumpUon of 
1 lit•r ol w• t•r p•r da:,. A 1-d• y 
•ne-t of e.a ma/I for the 70 .. 
adult would be derived In the 11me 
m•nn•r, but. -ma • con1umption of 
2 llten of water p•r day. 

No 11tlafactarr doN raponN data 
•re • ftil•ble 6- which to derlv• 10-
daJ Ill tab lr•D•-1.Z.. 
dlcblaro•tll:,I 11naa. It bu been 
det•rmlned lll• t. In the • b•enc• of 

=1111=•111=-•:.:':1!8. ~ortat:' t ,t -
c•bl• tka ol .... 10-d•:,-ta 
for the.__ •re •ppropri• te for the 
~. • wwll. '111enfore. the 10-
daJ 3 11111• 1D1 for tbe 10 .. child 
-W be 1 -11. •od. for the 70 q 
•d11lt. a.a mall 

An MDI for the 1.%--IIODlera of 
dlchloroetb,-w oould not be developed 
from c:ompomMHpeCillc data ,Ince theae 
data do not exbt • t tJlla Ume. Two 
opUom •re •nll• ble. The flnt 11 to 
propoee no MDI • t •IL The aecond 11 to 
•ppl:, •n MDI developed Crom data on 
t.t-dlc:bloroetbylene. 'l1le • v• ll•ble 
Information Crom aborter term expoaures 
to •ll three of thete compound, 1uge1t1 
th• t the non-carcinogenic toxicity 
lnduoed by the t.z-laomera l1 likely to be 
no more •even th•n th• t of 1,1-
dlchloroetbylene. Since the endpoint, of 
non-cuclnopnlc toxicity to 111 three 
dlchloroethylenea •re -nti•lly 
ldenUc•L •pplylna the AADI developed 
for t,1-dlchloroethylene to the 1.2· 
laom•rl may even reault In •n added 
nwsln or •• fety. 

11le 1tudy aelected for the derivation 
of the MDI w• a • two-ye•r chronic 
toxlclty/oncoaenlclty atudy In which . 
male •nd female rall were given 
concatr• Uona of O. SO. 100 or 200 ma/I 1. 
1-dlchloroethylene In their drlnklna 
w• t•r (Quut. et •I.. 111113. A Chronic 
Toxicity •nd Oncoaenlclty Study In Rall 
•nd Subcbnmlc Toxicity Study in Dop 
on lnpated Vlnylldene Chloride. Fund 
Appl. Toxlcol 3:55-Q). In the hiahett 
do•e poup, 11gnlfic•nt mlcroecoplc 
chenaea w•re noted In the livera of 
•nlm•ll of both aexea. Minim•! 
hepatocellul•r awelllna •nd fatty 
chan,ea were detected In female rata at 
• II doe• levela. An MDI of 0.3:i mg/I 
w• 1 determined UIUII • LOAEI. of 100 
mg/I (or 10 ma/ka), • nd uncertainty 
factor of 1000 baaed upon an animal 
atudy with the NOAEI. not Identified. 
and comumptlon of 2 litera of water per 
day. 

Both cie- and tr• na-L 2· 
dichloroethylene were non-mutagenic 
when IINyed with E. coli k12 at almilar 
concentr• tion, uae for 1.1-
dlchloroethylene • t which the latter wu 
found to be mutqenlc (Griem, et • I. 
1975. Mutqenldty In Vitro and 
PotenU• l Cuclnoaenlclty of Chlorinated 
Ethyl- •• • Function of Metabolic 
Oxlr• ne Formation. Blochem. 
Plwm• col 24:201s--aot7). Cle-, but not 
tr• ne-1.Z-dichloroethylene w11 found to 

be matapnlc In the bn•t-medlated • INY 
u• U11 Sa/,-//o lnt•r llr• inl In mice 
(Cem•• M. •nd H. ICyenon. 11'77. 
Mulafenlc Activity ol Oiloroetbylena 
An•lyzed by~ s,.1- Tnta. 
Mut. Rn. 411:Ztt Abet.J.1\e ..
•utbon obe•rved that the cl•- i-r 
• lao produced chromoeom•l • berr• tlona 
In 111011M bone marrow ceJla followil'II 
lntr• perltone•l lnjeq!ona. 

No Iona-term 1tudln h• ve been 
c•nied out on the c•rclnoaenic potential 
of cl•- •nd lr•Dl-1.%-dlchloroethylene 
•nd th111 both laomera h• ve been 
claalfled In EPA'1 Group D, according 
to EPA'1 Propoeed Guidelines for 
C•rc:lnogenlc Riak Aaeament. 
, Expolure to cle- •nd lr•Dl·l.2• 

dlchloroethylene • t blah doae level, 
reault1 In liver •nd kidney effecta. Since 
there 11 wldnpread oc:cunence of the•e 
cont•min•nll. EPA propoae1 to regulate 
them. The propo•ed RMCL of om mg/I 
la baaed upon •n MDI of G.35 ma/I for 
both cie- •nd tr•na -1.2-dichloroethylene 
effect• derived Crom data on 1.Z· 
dlchloroethylene •uuml.ng 20 percent of 
the expoaure ia via drinking w• ter. 

Queatlon for Comment: 
1. In the •baence of compound

apecific data. la It re•aonable to develop 
• n MDI for de- •nd trana-1.2-
dichloroethylene &om toxicity data on 
1,1-dichloroethylene7 

9. 1,2-Dichloropropane 

1,2-Dichloroprop•ne (propylene 
dichloride; CAS #78-87-6) 11 • aolvent 
• nd • pntlclde. United State, 
production of 1.2-dichloroprop•ne -• 
approximately 77 million pounda In 1980. 
Primary UHi of 1.2-dichloropropane 
include: aoil fumigation fOI' nematodes 
and other inaecll; aolvent for metal 
degreaalng, feta. oil1, waxea. gu1111, and 
reaina; Intermediate for 
perchloroethylene •nd carbon 
tetrachloride; le•d acaven,er for •nti
knock Ouida; •nd In dry cleaning Ouida. 

Analytical Method•. Analytical 
methoda •v• ileble for •n• IJ%lfll 1.2· 
Dichloroprop• ne in drinldfll water 
include the purse and trap-aaa 
chromatoaraphy •nd the Purse end trap
, .. chromatoarephy/m•11 apectrometry 
technique.. 

Humon Exposul'fl, No data were 
available on the level• of 1.2· 
dlchloropropane In ambient air or In 
food. 

1.2-Dichloropropane waa found In 6 of 
466 randomly 11mpled drinklfll water 
1ystem1 in the GWSS. The mean level 
found w• a 3.7 ua/1. In non-randomly 
aelected a•mplea. 1.2-dichloropropane 
w•1 obaerved In 7 out or 479 1Y9tem1 
with• me•n concentr• tion of 3.7uafl. 
Hish concentr• tlon, have been reported 
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In caa ol c:oataminated ll'QUlld -ter. 
1~-~1n•out 
ol 410 c1ria1iiQa wallr..U. In eneral 
comitiN ~t Califomla .,.._ 
1m ud tm. u-Dldllaroprapa ha1 
alao bela detected ill ..U. ID New Yon. 

1,2-0lc:lllaropr llu been 
Identified • t - lluudoUI wut• lit• In 
c:ompl• lntl ud -t d•a-• wider the~..,_, 
llnpclllN c-,•m• tioll ud IJ• billty 
Act ol 1a, (Cl!Ra.A) ud the National 
ContiJlamcy Plan (40 CPR Part 300). 11i• 
cooc:entr• tlaa olu-dlc:hlaroprop 
r•naed from 74 vs/l ID IIOil to 1800 ua/1 
In nanoff. 

Health Effeca, Tb• princlp•l wpt 
orpn for 1.2-dichloroprope toxicity 
•ppe•n to be the liver. Centrilobul•r 
neaosl1, liver c:onaeetlon and hepatic 
ratty chan,n h•ve been reported In 
anlm• t.. Effectl OD the kldneya and 
hmp h• ve • l10 been report•d In animal 
studies. There •re lnauffident 
toxlcoloaJcal d• t• •v• llable In the 
scientific litereture to c•lculate • 1-day 
uae .. ment for 1.2-dlchloroprop•ne. The 
10-day 11ae11ment It recommended to 
be applied to • 1-day expo1ure. 

Ebhtat. et al. (1975. Study or the 
Cum .J• tlve Properties or Subatancea at 
Dirrerent Levels of Activity. Uch.Z.p,• 
Moak. N•ucJmo.J11led. Inst Gig. 22:0-
48.) reported the reault, or orally 
• dmlnl1tered 1.2-dlchloropropane at 
dose level, or a.a, 44 or 220 mg/kg for 20 
daya. The inve1ti3atora observed 
disturbance, in th• animals' protein 
formation, hepatic enzyme level, and 
lipid metabolism. The NAS (1979) In a 
request from the Office or Drink1ns 
Water provided • 7-day Sugseated-No• 
Adverae-Reaponae--Level (SNARL) for 
1,2-dichloroprop• ne baaed on the 
Ekahtat. et 11. (1975) study in rats, A 
LOAE1. or 8.8 mg/ks/day wa, used to 
derive a 7-day level for a 70 kg adult 
consuming 2 litera water/day. The NAS 
SNARL can be used u an Interim ten• 
day use11ment H well. The 10-day 
level 11 derived usina 8.8 ma/kg/day aa 
the LOA El divided by an uncerta inty 
factor or 1000 (because data • re limited 
and incomplete). For a 70 kg adult 
consuming 2 litera or water per day, the 
10-d• y number 11 0.3 mg/1. For 1 10 kg 
child consuming 1 liter or water per day, 
the 10-day number It 0.08 mg/L 

There •re lnauffident dat• available 
to calculate• provisional AADI for 1.2· 
dichloropropane. 

Mut•,enlclty 1tudles hne shown that 
• t hlsh ccocentr• tlona 1.Z. 
dichloroprop•n• lnducea ba ... palr 
1ubetitutlaa• In Salmone/Ja typhimurim 
and IDduc:•• litter cbrom• tld exchange, 
or di,- • berrationa In Chineae 
11• -ter ovary cell,, with or without 58 

metabolic •ctiv• tlon. In • 
at'CIDCJllllftll 111-y of 1.Z. 
dlchJon,pnip•ne c:oaducted by the 
Natloa•f Toxlco. O Ptapm (NTP 
Draft Report, UIZ). ntl ._ 
edmlnlstered u-dlc:hlaroprop In 
com oil bJ pv •. In thetr draft report. 
the NI1' reported liplflc:•11t IDc:re• aea In 
non-n•oplutic Uver leaiona (foci of clear 
cell ch•ne•, catriJobular necroel1 I and 
lll•IIIIIIUJ sland •deDocarclnom•, In 
female rata, but tr•etment related non
neoplutlc or neoplaatlc effect• were not 
obeervecl In m•le nta. 

In • NI1' mlc• 1tudy (Nn' Draft 
Report, 111112). non-neoplutlc Uver 
letlona wen obeerved In m• le mice 
only, but hep• tocellulu • denom• 1 were 
Increased In both male and fem•le mice. 
Under the conditlona or theH 1tudle1, 
1,2-dlchloropropane WH conaldered to 
be carclnol8nlc for m•le and female 
mice and the elfecta of 1.Z. 
dlchloroprop• ne In rata were considered 
equivocal It 1hould be noted th• t these 
resulta are reported In the draft NI1' 
report and the 1tudy 11 currently being 
audited. The fmal result, may change 
when the audit Is completed and 
reported by the NTP. 

EPA'• CAC have derived estimate, or 
risk or daily expoaure to 1.2· 
dichloropropene based upon the NTP 
mice 1tudy. Al prevloualy noted, theae 
reaulta are reported in the draft NTP 
report and the final result, may chanae. 
The CAC risk estimates are summarized 
in Table 13. 

The EPA (1980) concluded that data 
regarding the toxicity or 1,2· 
dichloropropane were Insufficient for 
the derivation or an ambient water 
quality criterion for the protection of 
human health. 

1,2-Dichloropropane has been 
claasified in EPA'• Croup C. according 
to EPA'1 Proposed Guidelines for 
Carcinoaen Riak Alsesament, based 
upon one positive 1tudy (NTP Draft 
Report. 1982) in mice. Thu,, 1,2· 
dichloropropane h11 been placed In 
Reaulatory Cateaory II and the RMCL 
will be set at a non-zero level based 
upon the 10· • risk level. The reason for 
uaina a risk level 11 because the chronic 
toxicity data •re extremely limited and 
an AADI ha1 not been eatabUahed for 
1.2-dichloropropane. The 10· 1 level W81 
used becauae or the qu•lity or the 
bioa11• y dat• which have not been 
validated. 

Exposure to 1.2-dlchloropropane h11 
been shown to result In adverse health 
effecta. For 1h11 re•10n and becauae 
there It 1ufflclent occurrence In drinking 
water,• rqul• tion will be propoaed. 1.Z. 
Dichloropropane l1 d • aai0ed u • 
posaibla carclnopn and an RMCL ore 
,,.,1111 propoeed. hued upon the 10-1 

- r1ak l•vel u caJc:uleted by EPA'1 
CAC. 

Quntlou for Commmt 
1, Are tb•n data •valleble OIi the 

toxicolou ol 1,1-cticbloropr which 
m• y be - •cl r. llw cl•matloa or. 
~AADIT 

z. Should u-dlcbloroprop• be 
clueifled In IPA'• Cloup CT What 
abould be the b•• il b di• RMCL for 
th1a compound? 

10. Z.4-D 
U-D (Z.t-Dlchloroph•noxy•cetic •dd; 

CAS #9W5-7; C1ll'rellt MCL I• 0.1 1111/1) 
I• • 1yatamlc h•rbicld• -• cl to c:oatrol 
bro•dleaf weeds. Z.4-D I• aold u • 
variety of a•lta. nlerl and other 
denv• tlvn which •re very aolubla In 
w• tilr. Z.4-D and Ila deriv• tiftl unde,ao 
both chemlc•1 and biolopcal 
dear• d• tloa when releued to the 
environment. Soll re1ldun bn•k down 
In •pproxlm• tely lix weeb and 
repeated • ppUcatlon uaually doe• not 
lead to •ccumul• tlon. Pbenoxy 
herblclda underso photoly11t and 
bacterial dear• d• tlon. 

Nearly eo percent or the domestically 
aveilable Z.4-D It UMd on qricultural 
crop 1ltes. The remainder It used on 
range and p• ature land, lnduatrial and 
commerd•I 1ite1, lawna and turf, foreata 
and In water. Z.4-D 11 currently 
reglatered for aquatic weed control in 
pond,, l•kea, reservoirl. m•r1he1, 
bayoua. drainage dltchea. canala, rivers 
and stream,. 

Analytical Method,. Analytical 
method• available for analyxlng z.~ In 
drinking water Include the 
derivatlution aas chromatography 
technique. 

Human Exposure. In the 1970-73 FDA 
tot•! dietary 1tudlea for • dult1, four 
sample, or leafy veaetablea contained 
residues or 2.4-D in the ranae or 10-130 
ug/ka, and one potato compo1ite 181Dple 
waa found to contain 14 us/kg. In the 
197:'>-78 total dietary 1tudles for Infant• 
and toddlcra. one po1ltive •ua•r •nd 
adjunct 111mple (25 us/kg)••• Identified 
In the toddler food analy1la. No reelduea 
were found In the Infant food an• lyaia. 
FDA'• compliance report• •bowed that 8 
out of 11 food nmplea were poaltlv• b 
2.4-D In FY 78. Ii out of 311 a•mpln ware 
po1itlv• In FY 110, and 1 out of 10 
nmple1 wu po1ltlve In FY IZ. 

Z.4-D h•1 been reported In •mblent • Ir 
temples from dlifl In N•w York •nd 
Utah • t !•vela u blab u 4 val•.,. 11alrty 
percent of the •mbl•nt •• Ii air -•mpl•• 
taken In we• t•m Canada In 11179--• 
found to c:oataln Z.4-D lev•le •bow O.t 
us/m•. 

Z.4-D bu been detected In drtnkilll 
wat•r In four St• t••. In the NOit& -
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..,.._,_ .... .,...._._..lo 
_.. ,,,, $ ,,. .._ al ZM> (GAN llffL ........ __ _,_ __ 
.,........,u-o,u lllfl>."-., ............ .,.,_ ....... 
-i. ........... u-o.-
aldie ......... , tPellaalleiital 
O.otll/lNettwl ,::_..,.... 
,._,,_ .... .,.,_ ...... for 
ZM>_W...._MCL 
Cc t thuulw -;:zcum .nu-olieft.._•-•n ..... =:--..... ti, lllele u-o- dltected ID 
I.ft ..teae water aaaltoelllt 
..,._la ... UICI/IPA Pwtldde 
......... Nltwn. 

U-011191 .._ dltected In many 
....... .._._ .... ni. 

c 1a•••--dltadecllnwute 

----• doawutn.lan>blle .... ...., .... -,c:rope. 
,,_. - INellcim• data available 

loaelreNllellle---•allotal 
"- letebalu-D ,._ clrtnkhla -•.food. .. elr. ~ diet ----lloal YPJ7 from 0- ... _.. die, elr lnelt 

_,.. UOl~ •••• die 
eetlaeled lalel IDteb ha tbeee two 
_ CIINlld,.. rr- ooocm-<u.a 
..,..,., for die edalt -i. end from 
o/OIJliiD.e/M ..,._,day for die f-ule 
ledlllfeat. 

Heehll - •eta. 91iort.9- uponun 
IO U-0 et ••••• cloeee bJ die orel route 
or~ bJ Yartoul routee nsult In 
.......... .,._ •• uc:u1er 
lncoordlMtloa. lliDdquerter perel)'lla, 
1tupar, - ud .. lb ID enimala. 

0De-clay u r I n~ - clerlvlCI 
froa u ubeel ltudy (Hill. ILV. end H. 
Cerlllle. 1N7, Toxicity of Z.4-D for 
Bxperteaatal Alliclela. J. Ind Hn
Toxlool. .... ). Ill thlt upmment. 
.,.,. a111x..- ..... diet -
ecbetnfeterNI 10 cloeee of 80 or 100 mg/ 
day U-0 IOIII-Nlt ti, ..... for 12 
clap did DOI dn-, c:beracteri1tlc 
mdence al bltmdcalloll (le).. muc:uler 
llpl) ot-1elity. Ult II~ diet 
dle....,,.we1pec1cuq(dle 
reparled appa Jaete w•flbt ID the 
lillpt cloee ...._, die NOAl!L of liO 
me/_,__, 111 an toe deily cloee of 
1 ... -.Jq/da,: die lqldYe)ent cloee of 
Z...0 ec6ll le taa-..Jb)day. Althoup 
I; .. ._. ...... al1n1axtce11on-
DOI .... n, woc:le!ICI with thla 
~ ..._ atterie oltoxk:ity en 
11111 In; lerrc lllw ~ ~ lllilll 1&3 ~Ea•--INOABL.Ulin& 
ta.a • e L0AII.. en 
w c = of 1000 bulCI upon en 
enlleel _,, whll e LOAIL end 
c I u ,..11ouf1 II• (c:liild) end 2 lltan (•-ll)al __ ,_.,, t•y 

1 r,'lult.1 -.JI ud UI me/I 

-•ta I 1t•art1ieddlduddle 
•-It. llfl I ctl\!111). 

An ..... ltllllJ~V.K.endT.A. 
HJw, 111&. ---,alTcntcDl!,p:al 
Waawtlua.au-DeedZ.U.TP 
11.-tlM ••....,tllwdle 
..... UY911oc:kAaodetlCI with 
Tlialr U... Aa. J. Vet.._ •Hn-CII) _ .............. , 
--...ie.le dill ltllllJ, mftltiplOl'I 
ct I I hludO.-•ortOOOppmZ.4-
Dladiedlltlo.-pallmJ'WIII 
- •II rell for Ut-,.. If It la UIUlll•d 
diet,-. rell -10 pen:ent of 
tllelr body INl:llat In food per.,. die 
can9111 I Ill• deily cloeee woald be 0, 
10. • ud 100 mc/ka/daJ. No elfec:ta 
(-pereaeten u ID diet week p•• etady) - found et 10 or 30 
mc/q/day,liat tOO-..,Jq/day produced 
NaJICNPft .utallty" with~ 
powtla ral8. llilbdJ lncnued llnr 
w.lpta ud llilbt doudy ...um, of the 
llwr. Uelllt e NOAl!Lof 30 ma/q/day, 
en -1alllty factor al 1000 bulCI upon 
en enlmel etady ud -.,11on oft 
Utar (c:llild) end Z Utlln (•dull) o1-1er 
per day, to-dq a1111nnta olo.30ma/l 
end U mc11-detmmlned for the 
c:lilld ud edlalt. rapectinly. 

11M NAS ~ Wa,_. and 
Health, 11'17. Vol. Q ~ calculated en . 
ADI for U-0 be• ICI apoa e 2-yur 
feecllnt ltudy (Hemm. et el. 19'7'7. 
Toxioolou end Applied Pbermec:ology 
211:D-UII) In dop ID which 12.5 mg/q/ 
day we1 Nlec:ted u the NOAl!L. u,111a 
1h11 NOAl!L. an ~7 fector of 
1000 bulCI upon en 1tudy end 
•1111111Pli011 ol u everqe dally IDtake of 
2 llten ol water per daJ, an ADI of 
G.OUI mc/kaJ daJ WU calculated. 

lncoaalatenda end llledequede1 In 
die Z.t-D toxicity data beN bue been 
rec:oplad by both EPA end Ila 
Scientific: AdYI-, Penel. For example, 
the lncoDlilteccin coalill of Y• l ')'Ul8 

elfecll - et different cloee levelt In 
different 1tudlea. Ill order to raolft the 
lncollllateccin end llledequeclea, the 
A,-:y bu tebn action ander PIFRA 
3(cK2)(B) to requira z.t-o re,:.trenta to 
updata end complell the 2.t-0 loxlclty 
deta bue. S- ol the required atudi119 
beft been coaq,letad end aome ue 
o..,ma. Al e 1'111Ult of die Panel'• 
,..,._DMDdattaaa. end die 3(cK2)(BJ 
notice. e ID-dey renp-llndica 1tudy wa, 
perf....S u e pnlimlcery toe Z-yur 
feecllnt 1tudy. 11le renp,llndlca ltudy 
~!Acceealoa No. ZSH73) 
ldentilled e NOAIL ol t mafq body 
welpt with die llwr end kidney •• 
t,..i cq1111. PnllmlnerJ dete from the 
cluuaic ltadJ 111111PC111 die 1 ma/kl 
N0ABL A-1111 diet et die-encl of the 
z-,-upai-ta tllen II no checae In 
die NOABL. en -1alllty fec:tor or 100 

can be applied lo cllrift • proYillonel 
MDlolUSIIII/L 

Z...0 _., ben -1a1m1c ectiYlty In 
cnte1n.,-..; ....... 11ie,-n1 
lack olpolftift~ affectl in rivo 
for--1ten _,..., Indicate diet 
lllfflclmt ln'lla alu-D en DOI ebla to 
raadi Ille lallll llaeee. No lnformelloll 
II enllelile oa allu ..i,..clclty =,;.:=::=::-
~ ...... of penetralloll Into tarp! 

Availabla date from laboratory 
enlmela beft DOI proridld e auftlcient 
~lioa "' c:an:lnopnlcity of Z.t-
0, el~ tncnuecl a- production 
II 11111111ted. '1111a qaetioal cennot be 
adequetaly reeolYed Ulllil -
compelU,. -.tdance II enllebla from 
well cle9lped bioeaap. Z...O bu been 
clealfled ID EPA'• Group D. ~ 
toEPA'1PropaeedGuldaliml for 
Cen:lnotm itlak ~I, bulCI 
upOn llledequete date from enlmel 
1tudla. 

EPA'• Ma. for Z...0 In drinldna 
weter, under die NetioDel Interim 
Primuy DriDldna Wetar Raplallolla, II 
0.1 rnafL '1111a lleDderd la bued upon e 
NOAl!L of I ma/b/day, en ummteinty 
factor of 800 ud tlae e-,tioa diet 20 
percanl of the total IDleb la via drinldna 
water. New 1tudiel beve detmmlned e 
NOAl!L al 1 mcfq/day. 

ExpolUN to ZM> et hip cloee leftlt 
resulta In kidney ..... ud abletel 
muacle c:benps. It bu elto been 
detected ID drinldna -1er. 111erefme. 
en RMC1 will be prupoNd bued upon 
en MDI of US ma/1 for 111111-

c:arclncJclenlc effec:11. •-tna 20 
percent of total exposure .. Yi• drinkina 
water. An RMC. of om ma/I 11 
propoaed. 

11. F.ptchlorohydrin 

l!pichlan,hydrtn (1-chloro-2,3, 
epoxypropane: CAS #1 ........ ) II e 
lwopaeted elkyl apoxide.1111 aoluble 
In water (U x 104 ma/I) ud orpnlc 
10IY1111!1. A le,ae fnclioa ol the 
eptchlorobydrin aupply la ued to meke 
alycerln. Other epplicatioae Include: -
•• e mejor rew -tariel for apoxy end 
pbenoxy 11111111 end flocculenta 
(aometimea ued ID die prodlldloa of 
pollble waler ud food,). IOfflllll for 
rlllna. ...... cellubeaatlln end ethen. 
palnta, vamilbn, cell - •-la end 
lacquen 1-ttm. ued to coet 
lnterion of-ter tenb ud plpee); 
cement for ctlluloid: aD'UII for 
pro_pyi-.beeed nabben; ud - u e 
llilb wet• trqth NSin for die paper 
tnduatry. 

Ana/ytica}N«ltod,. Ane1Jtlcel 
-thodt aY• ileble for enelyslna 



... 
•• , ..... I.a...._ __ 
...... dlncl := .. • •••• ,__..,... • ..w-t It r':q ... _......__._ 

latua~ydl ... dils:ha..W.. ....... ~--......... ........i.!:. ..... _ .... ,... ...... -
ulaalld brlPA'• omc. el Air QMlity 
........ 8tendewk,"9Nd11p111 
plula "8• ,_..,.._ or
~ la 11M production of 
slycmt,,. ~ ud ,alramidl -
....... ead lWfactula. A luaman 
upoewemodelwu~ bued 
apoa • • bt ndkaa uowid uch 
~ r.cm1y. which 
..U..led tho eppro,umately IO 
penaa an upoeed toa concentntlon 
oll ,..,.1 or .,..1er, a,iprollimalet., 
t.CIDD,-- anupaNd to • 
wt.wliuu oil N/m' oc ... 1er •nd 
•~7'D.ODOpenam an 
•xpDNd to• ~!ration of0.1 uaJm• cw....-.. 

Bpkllloroliyclrin II • conwnin•nt or 
pol,-. aed to the d •dftc• tlon •nd 
Ilona• ef potable -ter and to food 
,ra :r It Ila beea dmded In 
wall I• OU1•1det..d .nubile In --· ,,... .,,_., F.pichlorohydrln 19 
np611J.....Wfollowtnsor•!, dermal Iii'..,.....,__, 
Bpic:blnrohydrla ADmllllll• tee In die 
ldd.iera,llws. puiaea. apl-end 
• ._. ud I• acnled vi• the mine 
•nd,...._.,tl9ct. 

Pnllowiaa ac:ut• expoeUN! ID 
epidil •;mla. IIIXic •ffedl In the 
central-~ ':f liffl' • nd 
kidney, ban baa Al the alw 
nf •pplcalinD .,.._,,hydrla la a 
•trona lntluL 111,e -Jar l•l'Bel orpna 
for toxicity followlna chronic apoeure 
to eplchlorohydrin • re the nu• I 
lllrbin• tn. lunp. kldneya, male 
reproduc:tiff oqima aml the mmnl 
netY-•P'-

A •ho1Hm11-nt ba llkiay 
expaur• wu calad• ted bae4 cm• 
ahldy In r• ta (Vu F.ech. C.J. 11181.. 
Rybinstltute V.- De Voibprondheltl 
BiltJaovea ll•ppart. IZ7I05 OOi) when 
•ntlf•rtlllty eltec;u wen ot.erved i.n 

-·-slv• oral ... or 
~ydda for Ml d•ya before 
matiaaud tJuoaab p•,tvitillla ol a F. 
...-•tioa, UIUII • NOAEl.ol 2 mg/q. 
•n~IAClarofia, •-1 
C011•11111tJtio al 1 liler (child) or 2 litera 
(• dulll) al water per day, • lo-day 
•-' of cut -,/1 far a 10 q c:lllld 
ud 1-dqud ~--nfo...s 
ma/I for a 70 q adlilt wu calc:ulelecl 
11iia _, la • lao conaldenid 
protaclin • • 1-d•y ~ for Ille 
cblldudadwl. 

n.NM~---
H«lltb. um, Vol. UJ) ..... 
tlnlMld tar-, I I IL.a 4 
IF ti ,lq; dim .if U• UIIII/I llilll a 
thn•Wdtwmtllillaclla elo.t=a/L A.,_=~i-. ..... 
l!8acita ell l,ztldn .IDII• ._...,.,re IC -•ua 
Almolpheric l'lulatlllll Qa. ffn. 8lalt. 
U:i17...-Jnpo,IN a.1-....,,. 
olU -.Jrler .___. ....-i .. 
aubj•al llDlla llllbtll.e•bal4Je¥•tofO.Z 
-.I•'· 

A pllM8ioD•I AADl-o•ladawd 
forap6cblorobydrinlta-•d vpm m 
lnhalatira,twlJlawbidiaalente 
•-apoa•d1o100s.
epic:lilaollydrta. --•/day for»-,. 
•nd 10or30..-~driae 
botn/da-,, I uy• /-1,. for tlie llletime 
or the rata •nd ~ ... .._..1n 
the ,......io,y tract ud kida•y l••'
•- oba•rvea (Lukila. s.. AJL 
SeP•la-• M.. JC...._, N. Nelaoa. S. 
LaMmidola. G.M. ~ atal.. llllO. 
Inb•l• llan CarciDol•nidlJ ol 
F.alchlorobyclrla la Naalnbied s,r..
Dawley r• la. J. Nall e•nc. lnaL 111:751-
7'51). u • u112.111 ma/ka/d-, ... dariwd . 
from the 10 ppm eXJ1091119 level. u tile 
LOAEL. •n ancartaiDty fKtor ol lOIIII 
•nd cona11111ptlon ol 2 'llt•n ol wa&er per 
day, :.r:i.!"lonal AADI of O.a!II q/1 
WH led. 

111• NAS {Drinkui, Water and 
Healdr, na,, Vol. ffl) calc:ul• ted 1-day 
•nd 1-d•J SNAIU.a for •plchlorohydrtn 
bat did 11ot calcala te •n ADI or cancer 
rlalt numbers. 
~ h• a been found to be 

mut.-.,nlc In • mimber of probryot!c 
1y1tem1 •nd eukaiyotlc can culture•. 
Negatmt renfta wen! 1'1.pol1ed for the 
mouN domln•nt lethal may • nd 
mia-onucleoa -Y· 

Eplchlolohydrin haa been found to be 
c:arclnogenic following oral • nd 
lnlial• tioft expoMll'el. Or• l exposun! 
p~a._.pendenttncrene in 
r......MIIKb ~ di•racw!rized 11 
aciaar- ... bawl rell li,perplul•, 
lcpaamolll Olli papili ,111111 or 9'1\llfflOOI 
oell can:iaml•a Inhalation expo6111"e 
produced~ cell c• roinomH in 
tbe ...i cavltlea. The !ARC It.ave 
claaaified epichlorabydriD In Gro.p 2.9; 
inade..,.ie evide- for c:•rdootenidty 

In hu--. aufflcimt ~
~ty ID animau and aufflclmt 
evid•nr:e far Kt1vitJ In alat-tena teat•. 
Epic-'i,ra,dria • bNlt dM•ifted ill 
EPA'a Croup.JIZ. •ooanling lo EPA'a 
~ Gwdeli.aa Jar c.n:ua.-a 
Riak ~L baal .-po.itlve 
raulta in Nftftl sltn ill ratL 

EPA'1 CAC liu dai ... ntim•tn vi 
ria fnlad•UyupeHN to 
~llydriA ladrinkq--..ct 
llfllll ~ llw:w.------ C!I the 

... _____ 
-- - .'.:Ii OoM,11 -= - --.... _ ...... ..... • • 

Th• • v•llable data lnclc:ale lh•t 
epic:hlorohfdrtn bu c:an:llq•nlc •lf•c:11 
In •ntmal•. For th1a reum and beca111e 
It la likely to be OCCllffllll ID ~ 
water doe to Ila UM In ooatlnp for 
drinklna w•ter plpa. ,..Jallon la 
propoaed. '?be ltMa. will be bued vpon 
cuclnopnlc effedl •n4 •n RMCL of 
Zffl) ii pn,poaed. 

12.Ethyi.-
Bthylbemene (CAS # loo-cl-4) la a 

nammable liqald. 90hlhle tn w•tar fl52 
mafl1 1111d In a!oobol. --•, ether, 
•oelolle ud other orpnlc aalftnt•. In 
1982. the U.S. production totaled 
11.-..Ct,ODO pound•. The primary OH of 
ethy~ n In the pn,ductlan of 
•IJ'T'Pne. 

Anolydcol Medtud. Analytical 
method anll• ble for •n•lyztna 
ethylbeuene In drinldn:a wiltttl tnclude 
the P9l'IIP •nd trap-pa dlrvmatOIP"l'PhJ 
techniqoe. 

Human lbcposut'1. No data an 
anll•ble on die lwel• of ethylbemene 
In fooda. 

Limited det• - aftflable on t!ie 
leffla of etllytbem- In ambient • i.r. 
Ethylhe.-e level, bl a!Mlant •tr line 
been report•-...- z ,.a(m4 ~fm• 
In nriou• -•· 

Blhylbeaane h• a been obeervwd In 3 
oat of 48111'81111.11y Nl•c:ted drinkina 
-• gn,lllld wat•-,wt•ma. 111eme•n 
•••9.87 ,c/1.~a. •-
deteded In 3 wt elm__... waler 
l)'fflllll ae4ectild ~ (e.ft). 
AD three po•ltifte-hm-,.tnn 
-.1118 le•• dlaa tO.IIIIOpeopl•• '11111 
mean w•a 0.71 fll/l 

l!:diyU-- ... MIil "'-'IW at 
oneh~wnite~d ts 11.dh, 
coaplalillland-t ll•ON•..
the Comp....._._..-.-, 
R ...... C•lllfluatioll M LlallllMy 
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COGCllllntiaaf:..= ,...... 
&o.21-.flla watlrtoUac/ 
11a ........ 

H«lhl,ll/fdl.lltaylwwwwwww 
•t..W:::J&oallie ..................... 
andcaabe.......... , ..... ..,_ ...... .,..,,--.o1 
_,_, 1111 ~..,. .. .... 
Pft+ I ·--..al...._?lae. 

Ill.JR llaol--.iylDldc _,_ ..... ......,,,.. ........ 
followtaa ......... c:lnlllc_..,_. ..... h...a ....,,.llloqlaa and __ .,.... ....... 

No ..... 9a .... HIPIIIIN data axi8t ............. .,~ha 
whk:11 to derfft 1..,. 111 1 sc•, 
n..lota. tlia dsrtntiaa oldie t-day 
....,._..,..llfClll•tODppa(tsl 
•• , N0AIL ldlatdlad la lnmlaDS 
followicJ • .... ....,icllalatloa 
..,_.~adludodeJova, 

tl70. ---• wtioa ol Blh,n--.--andAlpba-
Metbyl --.. Mu.,..., led. Hn, 
A-. J. lt(l):D-8). A total .a-w .... .,-.,aa11ia ... 
dsllralwl. ...... • li111UD 
rwplratorJ lalialatloa wlllD' of 20 m1/ 

day and an •baorptioc aflldaccy of ao 
paroact for. 7'0"' adult ,._ lhlt lotal 
•baolbad doN. • t-day IPINlTNIDI of 
ao.1 -,,,./1 - dsrtftd for dia to ka 
child,----~ olt liter of ••tar par day. At-day •-t of 
n.a ..,, for Iha 7'0"' •dull ... . 
dsrtVN. ---a comumptloa of z 
llten of••• par day, •pplylna ID 
uncartainty factor of tO. •ppropriate for u• with adaquata blllllUI data. 

llecaUN of Iha lack of • ppropri•te 
exs-un duration data. the tCMiay 
•-ta.,. dsrtnd from the t-day 
level, limply by dlvldinc the t-day 
n11mben by to to live nttmated 10 
v•t-. The reeultlna tCMiay HHAment 
for the to ka dllld Is U11 m,/1 and for 
the 70 q •clult. 7.25 mafl. . 

A provialool) MDI wH determined 
b•Nd upon • laboratory etlldy In which 
rats wen tneted orally •t four dose 
levels. I days/--• for• months · 
(Woll, et al 1-. Toxicoloslcal Studies 
of Cartatn Alkylated Bemenes and 
e.n-. Arc:IL Ind. Health. 14:3117-a). 
No ot..Y•ble affac:ts - nported In 
the l'Ollfl u,-d •t tu and t• ma/ 
ka/day, whila lll•topathoqlcal c:hanps 
wen nidsct le pou.- IIMted •t 409 
and•..,..,_.,, A NOAEI. of t,e 
-,,,.Jka/day - ldsctillad. with ID 
.-talaty fact« of 1000 bued upon an 
ulaal tt.dJ of llplllc:utly .... than 
llletiaa _,.,_ and • factor ol 5/7 to 
COllftrt rro. •• clay/--... 
,..-- to• 7 dsy/W9K expoeure 

patlanl_ ct&&ibj1 tluc JI Z 11-. o1-1er ,.c1ay,_._..,__._1c. 
psovf I I MIJlofUIIJfl. 

lll>yl .._ aol..,.., to ha• 
........ .............. 11m11ec1 
_._of-,.wl6 So--1/o 
!)'116'. ........ n. 
er I a t:My ·f..,,__hucot ..._ ..... .......,.A.....,. 
zmls I I') w..a-y11u been lllltfaW.., .... Ne,-.} ea-
...... bel data - IIOI J'el nalJable. 
..., ...... ,_ ... dwlflad le 
BPA'sC,..,O.-.... loBPA's 
Propwd('-eidsltne 'wCardcopc 
.... "" t. bued llpoll 
........ .. ~lcudmals. 

BPA's Ulb6lct water quality criterioc 
(U.S. IPA. 1-. Ambient W•tar Quality 
Critaria lor~ 440/MO-OU) 
for~ of U me/I. b•Nd upon 
the n.v and u -1alcty factor o1 
1000. n. prcmeloaa1 MDI - • b•Nd 
upcm ac:tua1 tmdcolop:al d-eta with ID 
ldsctillad NOABL. la coatrut to the 
amblect .... quality criterion whk:b 
WU b•Nd OIi the n,y which Is cot 
cecenuily bued oe • NOA.EL or 
toxicoJav d• IL 

11ae taste and odor thresholds for 
ethyl.,__ le ••ter are 0.1 and O.Z 
ma/I. rnpectively (Fmalari. 111'7& Odor 
and Tula 11nshol4I Data. DS--11,A. 
~ Society for T•tina and 
Materials Dhlladelph1s PA. p. 71). 

Ethyn.ac- upoeure •t hip doN 
levels ,-!ta le liver ud kidney effects 
and the contaminant bu been dstected 
(n drlcldca Wiler, 'J1lua, Nplatlon Is 
propaaed and ID RMC. oro.a mat· 1s 
propc.ed based upon • provisional 
MDI of U ma/I for non-<arctnocenlc 
effects assumlca 211 percent or the 
exposure Is via drinldna water. 

13. Ethylene Dibromide 

Ethylene dibromlde (1.2· 
dibromoethane, EDD; CAS #1~) 
Is a pesticide. Most uses of EDD were 
canceled In 1984. Cltnis quarantine and 
1everal very minor uses remain 
registered. EDD Is w•ter soluble (4,500 
mg/I) and bJply volatile. llec:ent data 
suaest that l!DB b•s a ball-life or 
approximately eight yean at 20 •c under 
neutral conditions. Mon thu IIO percent 
of the annual total production of EDD Is 
used •s ID •ddltlve le leaded psolice. 
In addition. EDB b•s been used as e soil 
lumlpnt for aoybeans. cotton. peanuts. 
plneappla and many other &ult and 
veptable c:ropa. IDB had been used In 
poet-b•nest fumlptloc of stored pin 
and spot fumlptioa of lrlin ml1linl 
mac:biMry. Other - !save Included 
the fumlptlon of IWd lop and the 
quaractlce lumiptloa of citrus and 
other &ulta and veaetablea. •ppllcatlon 

to beebms ud 11onJt vaults ud for 
lenaltecoelrol. 

Ana/ytiooJ,..._Aalytic:al 
metllods aftilablefor__,...IDB le 
drickl•J watlr ladads Iha .... ud 
~caw~· I t1u. ,,_.._,.....,._dl'--ide 
bu haacdstedld• 111111•,-act ol 
nw1J81cad9,--tof.
prodada •t ,._ • IIIJli • MIO ppb. 
BDB.___allohafthaacdslldad 
OIi ap lo I ,-act of Iha dtna p,ochcts 
ectarimJ die U.S. food sapply. 

Blhrlewclllawkll llu b.lCnpcnd 
le amhim alranodated wldl 11ie-o1 
--SJUOllaa. 11aefollowtma-•dlac 
concetratloas-... .a for lnels 
ol EDB le •--t air. --1/._. 
ll'NS,0.0-oc/•":~ ....... -
200-oc/m": ud- domlcatad ...._ 
UOO -.Jm•. C-tratloas of IDB le 
typical arbac UNS IUJN from--
nafm•. 11aehlll-tnlwdst9ctedwu 
240,000 -.Jm• . 

l!DB bu been loucd le drlcldca -and lll'QUlld water la Hawaii. Callforcla. 
South Cuollca. Wuhiaatoc, 
Cocmectlcul.. NaNIICfiaNtta, c-si• 
and l'1orida. Two-• 11 a..cumity 
water supplial la-Stata coatalced 
0.1 and Z.O N/lolBDB. r- out oflOO 
wells sampl,sd le acodlar Stata 
coatalcad IIDB •t .... raQllna from 
G.02-0.10 ,,,.,L la addltioa, 1eftls of EDD 
ranatna fromo.GHIO,..,, _ 
detectad le 25 ..... o1-1ar 
collec:tad from ..Ila le • third State. 

Health B/fecta. IDB bu• hip desiN 
of •cute toxk:ilJ wbac admlnlswed to 
animals orally, --u, or by 
Inhalation. 11ae t..,.t cqacs affected 
Include the 111111, liver, ~ kidney as 
wf!ll u die cectral-i,stem. 
Repeated expoeure ta l!DB alao may 
affect the 11- --• c:b and adrecal 
cortex alq with alpiflcant 
reproductive system toxicity. The testis 
is particuluty NDSitln to atrophy and 
antispermatopnk: effecta. 

No appropriata dme-nsponas data 
are available on~ 
effects lollowtna upoeure to ethylece 
dibromlde from whlcli • !:tr 
HHAment or ID MDI ha 
derived. HoweYw, then are d• ta from 
which• 10-day U 11 I IF1DI can ha 
derived. A LOAEI. of 7.a -,,,./ka/day 
was ldectillad fna • stuclY by Bl)ack 
and Hrudb (19'9) le which r•m1 _.. 
aiven EDD subcu.._iy for u 
comecutlve daya. APPlYlna • -- of 
uncertainty r.ctan whii:h fotat 10000 to 
accommodate for Intra- ud la• 
species utrapolatloa (100). coaftl'Sioa 
of a LOAEI. ta• NOAEL (10) and die 
potectlal that die ti-D ls dolar le 
sensitivity ta the bull than die ram (10). 
and unmina that die 10 q ch1ld drlcb 



... ,..._ ..... I Vol se. Ho. m / ""eh day. New_._ u. 11111 / I\ ; •d a.ta, 

........,__ .... --.luud ,.....,, ................... . _. .... ......._,,.,_.o1111eraoe ......................... ., .. 
olla and rata umpln. n. .._. el 
po&lliw .... r. ..... dlllr.,.W. 
waaG.l-2 l&lllil, la lllew.at -..,, 
11,., ........... ~--
..,_,., ................. IO 
peronlel ..... ..., ... 
auballlll• ........ _. ,o,.,_.,. of 
the-',M.ad,..._,.......,,,_ ,...,.or,_...".._._e.w..Jka .. ..., ................ ..... 
..... far lllcal ,-rtm. -,tadllot .,...._, ........ .,,......., 
Iha whole m1• ........ •,a-' of 
"'- oe.dalr7...t NNIII.._ .-pies. 
70 pen,ml .,.__I. 11111. and PDUllrY 
aemples. ndt0,--t oftt.Gllt and" 
(all NmPln.,,. fU9I of pollllff 
maeaolMplM:hbapmddltnthb 
•111C!J-u-at Jlll'a. flle U.S. 
Depmtmwut of ~1'1p11N that 
,., pwcm offet'lllne aaiplelhm 
verlout uimala 1lllendld fur lnanan 
conallfflll6on werato.d to c:aataba 
heptadt\or tn 1he nnp cl 1-..UUO ,.., 
kl, altboash die~ of poattvw 
valuea wel'8 tn 'lhe nnp uf10-t1IO I'll 
q. 

Ml1k 1upp1la bava on occa1lo11 been 
fo1111d ID contalll beJ)tl,cblor epoxlde 
above PD.l\'1 action lllvel. Santpln or 
humea milk collected In the mld-1ll"Jlla 
wen found to contain heptacblar 
epoxlde. In 11m-1118Z. the Oahu m1lk 
1upply waa exlenalvab' oonlaalnated by 
heptachlor epoxlde. '11ie level, uceeded 
1 ppm In 'lhe m1lk fat and l)rplcally 
exceeded tbe action level. 

In a 19'70-12 EPA aludy of!ewla o1 
heplachlor 1n tu MDl,iw air or 1e U.S. 
cities. Iha awu11111111 lewl IIIUallred was 
Z!~ nafm•. 'Be mun value lo, all 
po1itive ~lea wu lJJna/1111• 
Hepi.dtlor wu delacted In U parce.111 
of the 2.'70 uaiplee colleded during the 
moaltoriJ'w period. 

The re1ult1 of tlie Suburbaa Air 
Monilor'illl lflleral ODiuiMdad lrom 
April to J- 11115. ~ IMf all five 
umplet collect.,. 1- a dq • Florida 
were fouad le, oatala llaptadllar with a 
meaa ccmceotratiolloft.t n,/m1 and a 
maxialUDI value a 3.1 ,,., ••. All five 
umplea cctlleded &om a dty IA 
MiuiNqlpl _,. fouat lg caitaill 
r-i.. of hei,taclakir. n. ...,ie 
- wu Npo,tad u ta.I "1/m•, widi a 
maxmuun nportN Nlua of U.1 qfm•. 

The m.ax1111- lava! el ~r 
deteced ._....,_., ..tlq air 
umplee ia Ule M:iJ I It ;t Dllta dame 
117:l--7S w•...-••Uas/.lma1

• 

""'8chlar IIU ba'l ,.,.._i ill 
drinJdae-•. na. N • lncaa Slall 
were~• ....i. lieptadala; .. 
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...... of paitlft fflaas-0.ot-t.O 
,..JL A nual water •upply •lady 
_..._. .......... la ..... that 
IIU ,-:,•Ill of the ....... --•-
«-11)'-S ti.5..,._.IM ....... 
t•ka iaMOIMr m.ty lled 
~flhep1•Wor • boftom 
1'8/L 

Two 016tof 2Z upwaur-,an 
collected In •aodler Sule Nl)CINdly 
Weft (oll&ld lo coala lillpucWor • t 
lrnle bet- O.Olll-4.ZI NfL 

liepladilar llu tie. ldaiilled • t two 
huarclou wut• Iii• -...led IA 
COIDlll• int• ..t -t deawe under 
th• Coaapr•hanaive ~ 
RetpON'! Compea11ticlll 111d U•hlllty 
Aci or 1IIIIO (CEllCLA) •ad die N• tioa• l 
Cont~ Plan (40 CFR Put XID). The 
concentration ol bept•dll,or r...-1 frotn 
undetermined iD nutntlna pound 
waler, 381'811 in 1011 to 4800 l'llfin 
1edlmenl1. 

11«1/th Bff«u. llept• chlor epoxide i1 
1h11 major metabolite or hept• chlor •nd 
i• distributed lo tinun of uilmal•• with 
the hipett lnela detected In •dipoee 
II-. Symptom• of •cute heptachlor 
Intoxication ladude central nerYOUI 
1y1lem diltllrbencn 9lldl 11 tremor•• 
oonvulslona. per• lyall and hypo1hemti1 . 
Lower do•ee l"tllllt la micro•om• I 
enryme induction. hyperpla•ie, hepatic 
vr.ln thrombosl1 • nd- cinhoai1 In nua,. 

Tr n-day • l •ftlfflenla for hept1chlor 
Wl'ff derived baaed 11por1 e feedins 
, 1urly (Enan. et • I. 1m. Effect• or Some 
Chlorinated Hydrocarbon lneectlcldet 
nn Uwl!I' Fanctlon In White R• l1. Meded. 
f • c. L• ndbouwwet. Rljl1111nhl. Genl. 
4;1 I ):447) in rat, for 14 days where• 
1,•,·el ol 1.0 llllfllks/ct.y (10 ppm! renlted 
on J clinitive •dvffN effect• (i.e .. 
r ,•idence of liver dam• ,e • ncl • lll!l'ed 
11 , er function). Ulffl81.0 m,/q/day H 
lhJ NOAFJ.. a n uncertainty factor or 
IUOU based upoa an •nin• I •tvdy and 
consumpllon oft Iller (child! or 2 liter, 
or waler (adult) per d• y, to-day 
11••c.sments of 0.01 1111/ I for• 10 ~ 
~h1IJ and 0.03511111/1 for a 70 ks • dull 
" L-nt calcul• lrd. 

Thel"I! • re maufflCienl lollic:olOl(lcal 
dd l• available to derive• t-d1y 
a•ses nl for bept•chlor; bowc,·er 11 
~hlluld be noted th1,t the J~d• y 11uml>ers 
would a lso be prolecl1ve for the t day 
r,po,u re period. lnswlicient d• l• dre 
,,.·a1 luble to den ve t -day (j( t ~iiay 
:iumbt,r• for beftadllor epoJl.ide. 

A pro,·ia,ona MDI for hept&cblor 
was denved b111eJ upon " leed1n, atudy 
! \\ 11herup, el al. I~. The Ph)1tol01Jical 
r.f!ects or the l111roduct100 or I leplachlor 
:nlo 1h1: Diet or Experimental AnuMls 10 

V 11r) ing Le,·£1s of Concentr• llon. 
UnpubuslleJ report cited in Bpatein. 
llr.11 ScJ. Total Enviloo. 6:103) In rate, 
for l 10 wuka where OJl75 mc/q}d• y 

IU ,,., _Identified ... lowHt 
effect lnel ca-. ilrCl'NNd ffffl' 
Wfllbt• or •--la. u-. o.cn "'lfq/ 
d• y u Ille LOM.l. an llllCfflaialy factar 
of tOOI--' upo11 •---I ttlldyand 
COIIIUqltlaa ol 2 liten ol-tff par day, 
• provw-1 AADI of CUIDZII lllllfl-• 
calc:alated. 

Fm INpcadilor -,o,dcl., • .,.,,.,wan• I 
AADI wu derived baaed 111NM • two
ye•--' ltady In dop (Unp.tillllh d. 
1RDC. 1171. ,._yn, ndy Oral Stlldy 
In ....... .,., ..... o.al5 ..,..,,ct., 
(t ppm) - ldatiflad u die NOABL 
U1in1 G.Ol5 ,,.J'q/d• y a lhe NOAEL. 
an uncer1• 111ty factor ol tOIIO for an 
anillll•I IIIMly of i.. th•n Uleftma 
dur• tloa ud ca••iption of 2 Hten or 
water par d• y, • p,olllllion• I MDI of 
o.oot mc/1 -cablated. 

Hcptachlor h•s befti •tad for 
mula,enidty In a number ol 1,mnn1. 
Negative results have been obtained In 
the b•c:teri• l -y In fnut Olea, for 
unscheduled DNA •yntbeai• In rat•• 
m- and "-ter prtaary bapaloc)'ta 
cullltres •nd for Ille daain•nt lethal 
a11a y In mice. Po.lltft rwutt. -
reported for unscheduled DNA 9)'1lthetie 
in lr•nsron.d h-n fibrobluta with 
~ •ctlntion • ad ill tt. dollllnut 
lethal •-ay In r• t• fC-,, et •L 1m. 
Effect, of Heptachlol- 011 Doainnt 
Lethality and 8orNt-M•mM In R• t•. 
Mut• t. Rea. n:a). 

Hept•c:blor bu been tll\ldlecl for 
c• rcirqenldty In mice and n'9. In one 
1tudy. alaU1tlc:alty 1ipificant lncrN•ed 
inc,dcnc:n of hepatic carcinoma were 
detennlned la • •tudy of hept• dllor 
epoxioe ., 0. o..5, 2.6, 5.0. 7.5 •nd 10.0 
ms/ks diet ill rat• for 1• wnk• 
(W1therup. et • l 1915e. The Phyeic,losic• l 
Effects of the Introduction ol Hept• chlor 
Epoxlde In Vuying Level• of 
Concentra tion Into the Diel of CFN R• ta. 
Unpubhsbed report cited in Bpetein. 
1976 Sci. Total Envhon. 9:103). In 11 
Na tional Cancer ln•titute bioe111y (NO. 
1977. Biou•y o(Hept•c:hlor for 
Pomble Carcioopnicity. NO 
Carr.mogcneais Tech. Rep. Ser. No. 9), 
mu:e m1c.e received dietary 
wnceotrauon• of O. 8.1 and 118 11111 
hepl.,ch.:or/lqj diet •nd female mice 
rPc~•ved J 1t>II cont• lnin11 0. 9.0 and 18.0 
ms/ kg d1~1. The incidence of 
h~patou,l tular c• n:inoma1 w11 

SIR•11t1cally llignlfic• nl In the main. 
"h,le a highly 1f8Jlificaot doee-rel• ted 
trend '" ll .. 110 observed be'-l hil!h• 
and low-dose females. Heptachlor wa• 
not c.irc1n.«eruc in male ud remate rat• 
11m1larly trea ted w,th conce11tratioas of 
is 1 10 n 9 ms/ks diet. 

F..PA'• CAG ha• derived eatim• les of 
nsk or d111ly expoellff to bep(aduor in 
dri nldns w • \er be•ed upon the lnddenc:e 
of hr p• tocellul•r c• rcinornu in male 

m~ in the !':ahem• ! C,,ncrr lmtitut• 
biu• uay. TM NAS (Ortr.J.i• Waler and 
Health, 11177. Vol IJ hn •l•o •tia• ted 
cancer rieb. The CAG • nd NAS lif'elima 
ri•k l!ltflute• .,_ llhown ID T.tJle 11 
The LUC have d •-ifled b•ptac:hlor ID 
c....,_,,;madaqllate~of 
ca~ln....,_ • lllllilluled 
evidence of c:al'cin c idty III anhula. 
Hept•chlor bu tie. du•ifled In l!PA'e 
Groua B1. --- to IPA'• IIPDpoNd 
OaldeliwfarCan:iaocmltt.k 
"--• a. ._...llpOII poeitiw,-ilte 
lnmdieaillalea. 

EPA'• CAG bu a1•o derind rilk 
ntimala t- cWly ....... ID 
heptac:lilorn~•drialdlla-ter 
be•• d ..... ,........, .. ,... 
r• t• (Wllllanp.etaJ.na.n. 
Phy•iohip:81 llfflde el .. llltroduc:tion 
or H•adillr ll:pnide In Vu,lnc Lnels 
of Co.-lr•llml 1111D tllaDlat ofCPN 
R• t& Ullpablilhed .,.. dlN la 
Epateta, 1ft. 8d. Total Bnwfrm. 1:1•). 
TtieCAGrWt..etaata-ao-111 
Table 11 'Ille lARC line notclallllled 
hept• cblor epoxWe hi a=• ..... :11,. 
Hepl•chlorexpo,dll. ha• all01i9e 
cl•-lfledlnBPA'1C.O.,BI..,._.. 
upon plllittft rNlllll 111 •tlldlN III llllce 
andr• t& 
11-WHO~•ADI 

value of CJ.$ N/q bw for heptachlor ar 
hept•chlor epoxlde. '111.11 
"'«x--wlati•- • Wlhh1d ~ the 
Joint PAO/WHO Expa,t Oamiaftlee oa 
Food AddlUvn. A pidellne v•lae In 
drinkina water (1 .. ) of0.1 N/1-
• l•o recommended by 1M WHO. bned 
upon tlrll lnel • - pnmnt of the 
ADI. A deteclim1 and odllf t......i 
value of o.m me/I Ila• bem NpOrted ill 
the u,_..,. tor hapladllor. 

The nail•bla data indicate that 
hepl•dllor and hept•c;hlor apmdde haft 
c• rcinotmlc effact• la Hiaala. Siaca 
hept•c:hlor epoxlde le -idered lo be• 
major met• bolit• of lilept•chlbr •d 
bec• UM 111.y hna Mell detacud In 
drinkinl water. Ibey an ~ for 
regulation. An RMa. ol ZMO le pn,poeed 
for both hepl•chlor • od hept•cblor 
expoxide. 

Question for C-t: 
t . Should• 1i,..te RMCL or two 

indl\·idu• I RMCL• be propoeed for 
hept•chlor • nd it• metabolite heptadiler 
epoxldef 

15. Lindar.e 

Lindane (p1111111 II llomer of 
1,2.3,4,5,&-beuc:lllorocy~ CAS 
* 58-5--8; QllftDt MCL ii 4 ,..,I) ii n 
insecticl• ,....._. r..-w 
and home-· Liadane le adi-te 
lns,edient ID •a--.& p1wulbed 
1harnpoo• uaad for die eliain• lillll of 
bead lice. Similar pnpar• tiom -
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(7.1..,. .... C)..,.,... • low ftPCII' 
,._, ....... waletllialDtbe 
rts pt 16-eail•-•·lt• 
............ (Wf-1111 .... 111ea 
1CIOdaJat ...... ll--.... npid 
biota w"-wlar~ 
madltiw. 

Nto/ylJm/~Ane,tticel ................ _.,..llndue 
la ...... ----- tbe lOIYant atnctka ... --.to.,aphy ........ 
,,_..,_.,._ ID 1177, ti.FDA 

nponad .... lllldue naidim In 2.1 
,__. ., ............ tnted. In 
die U'1'1 IDUI cllet lbldy, FDA reported 
llndua la u., ,--it al edult food 
Nmpleewltla-tntloae raJlllnl 
'-~IDUHfqinllllPl',-•t. 
lleh. pclllltrJ, .,_.,-i, ""'8bln 
end .... hit. la ... _ year, 2 
pen:eat al .. Went food KlllPia end 
14.7 pen:eat vi loddler food AJDplea 
wen poeltha .. liadua. with 
c:onmatntkma llllllD9 from cu to z ""1 
q ud 6-U ID 11'4,4 reapectlvely. 

T-.-bl'NldMlolllndene 
ftleblilbecl bJ die IPA'1 Offlca of 
l'lltldde ........ (OPP) In cw oo raw 
-,ric:ultmal aamodltlel ua sJven 
below: 

• Sna puta per mlllion In or on the 
f• I ol -t from cattl• , pte, boran, 
endebNp. 

• Paar puta per mlllion in or on the 
f• I of -t from hop. 

• nu. puta per million in or on 
c:ucwnbera. ~. melom. muahroome. 
pwnpkine. eqauli end tomatoes. 

• One put per million In cw on apples. 
• pricota....,.,...... Hoc• doe, broccoli. 
tin..1 •prouta. cabb•ae, c:eullflower, 
celery, c:bentft. collenla. •aPlente. 
.... pea. ....... bl•, kohlr• bi. m•naoe. 
m111tud.-, nec:wlnea, om. onlona 
(dry bulb oaly). peec:hft. pe•n, pepper, 
pimepplee. pl- (frnh prunn). 
quinc»e. ll)iudl. •tnwberriea and 
SwiNc:lwd. 

• A OJIOl put per mlllion (nqllgible 
rnidue) la or OD pec:ena. 

111• USDA 110tN that 0.1 percent of 
8wlDe •-pie• Yloleted •llow•bl• 
lindue .-ctlllntkml In • 111111>-111113 
monltorilll atady. No linden• ralduea In 
-v1t1ie1Dfen.-wen found In 
other -t prodada ex•minecl 

In • 19'0-tm IPA •tlldy of 18 U.S. 
dtlN.lindeae-datectedln• 
...-ial .. Ulbieatair •-mpla. 111• 
poeltiw _ ..._ _Q.I Dtl•· end 
die wxiaaaYUllraported WU 11.7 
Dt/a'. la• -IPA lbldy mon1torin, 
10 locat.. II .. UJL, O.I perlllllt of 
... ...,._aalldaaddatedeble 1na1• 

allladua.wt • -i.nialcu-1 
a• ud I wxiaaa i.nl alt.I Dt/;r_ 

YW i.nla al llDdam lint 
oocukeaU, .......... la~ -•.ltm-• -loadll~ 
-••ata...tro.11a .... 1at11e 
Natkmal°'lllllcll-•
S..,.,(NOaS). lwolllllalataht Rlfecl 
--.,..... CODtained liDdeae (o.ot ,..Jlud~). . 

Natkmal oomplia- date •bow that 
no_,_orlload,-blic-ter 
,,.._ la die U.S. _.. nporttcl to be 
In Yloletkm al die MCL b liadane. 

ID die lbnl Water 8Grffy (RWS) 1 
outalnpound-1eraya1-
umtcltcl the mlnlmla quntiflc:etlon 
limit (o.aal ,..JI) for liDdane. ID the NOR&-• aamplea fftB tbe two pound-• ayatema A1Dpltcl 
contained lindane, but the lffel• were 
below the minimum quantifiable 
concentntlon. 

Local coadltlooa c:en lead to drinkJna 
waler contunlnatlon. A rural water 
1upply 1tudy In - Stele reported that 
5U pen:ent of AIDplaa contained level, 
of Undue pater than the detection 
limit of o.ot NIL 

Undme bu been identified at five 
huudoua wute lilft clfti8nated In 
complelata end COIIMllt dacnea under 
the Compnbenaive l!iMrpncy 
ReapooN Compenaatloa end Uabillty 
Act of lll80 (CERQ.A) end the National 
Contlnpncy Plan (40 CPR Part 300). 

H«Jlth Bff«:U. Acute expoaure of 
animal• to llndane reaulta In 
neuroloSicel and behavioral effecta. 
Subchronlc end chronic: 1tudlea have 
ehown,;;.~ of effecta. Including 
Uver h y, kidney tubular . 
depneratlon and lntentitlel nephrit11. 
1be liver and the kidney appear to be 
the primary wpt orpna for llndane 
toxicity. 

lnaufllclent date ua available lo 
derive a oDIHiay uaeument for 
llndane. A l~y -t WH 
bated upon a atudy (Muller, et al. 111111. 
Electroneurophyliolop:al Studiea on 
Neurotoxk: Effecta of 
Hexachloroc:ycloheune laomere and 
glllllD8-pentachlorocyclobexane. Bull. 
Environ. Contem. ToxlcoL 27:70t-'-10II) In 
which decnutcl motor conduction 
velocity wu detected In the tall nerve of 
rate fed Undane for ao daye at 2u ma/ 
q. Ten-day val- of U ma/I for • 10 
q child end U ma/I for a 70 q adult 
were celculattcl from a NOAEL of a 12.3 
mg/q. with an unc:artelnty factor of 100 
baaed upcm ID animal atudy and 
conawnptlon of 1 Uter (child) or z litere 
(adult) of water per day. 

In the abaenai of III appropriate 
toxlcolo9'cel date 11ue tcir a ~Y 
HNCST?DI., the tan-day fflw of U 
m,/1 for tbe chlld end U ma/I for the 

edult U1 _ _,..,for-for 1-day 

lllllff II. 
A prcmacmal AADl - calculattd 

forlladua ......... a ..... atady 
(a-rcllea-lllltCo.Ud.. tm.Ol'P 
Suppart ~, .. wldc:II ... and 
r-Ienta_..W,-.lladamla the 
diet at i.nla alO. U. o.& t.., end 100 c::..·" wlha .,.. LIYW 

tloplly, W., ..... 
detena• tlOD. latlnlltlal -,llritia end 
buoplillk ..._udodlaaffecta 
wen - at tbe., ud too.,. lffe1•• 
Effecta wen nn 111119a7 alJd at tbe • 
ppm level. Um1111 U -.Jq/day (t ppm) 
H the NOAIIL. 111 -'8111ty factor of 
1000 buecl apa an animal atady of 
abort duntkm ud oan.-ptloa of 2 
Utenof-•perd•J, aprcmaionel 
AADI of o.ot aia/1- c:alculatad. . 

Llndane bu been taattcl .. 
carclnopnidty In laboratory animal•. 
Thorpe end Walbr (11'11. Food and • 
ea.met Toxlcol. 1llf3S-4U) nporttcl a 
1'8nlfic:ent lnc:nue In ll-.. tum«a In 
the treattcl mice relative to the control• 
198" In treated malN ud 1111' In tnated 
femelea. comparad to 2',. and 2". 
re1pectlvely, tn tbe controla). In 
addition. then _. mdenca of tumor 
mele1ta ... to the hmp In both ... .._ In 
1977, the NCI (Technical bp. Ser. No. 
14) publl•htcl the nsulta of a lifetime 
bloa ... y of llndane In mica. 111• 
Incidence of bepatocellular carcinoma• 
In low dote (IO ppm) main -
alsnlflc:ent wban compand to pooled 
control•• but not In tbe hi,h doN (180 
ppm) ma1 ... lbe avldenca lndlcatn that 
llndane la cardnopnlc to mice when 
admtnlatered onlfy, produdna Uver 
tumora. 111• IARC have c1ual1led 
Undane In Croup S; Inadequate evidence 
for c:arclnopnldty In humane. limittcl 
evidence for cardnopnldty In anlmala 
and Inadequate avldenca for activity In 
abort-term tntl. IPA'a Offlca of 
Pntldde Prosnllll bu elated. "Uetna 
the new PropoNd CaldeU- for 
CudnopD Riak Annmranl (dttcl 
above). the CAG bu c:luaifled llndana 
.. 'BZ-C' (Le~ la betwMD tbe lower ball 
of the 'B' c:eteaor7 al 'Drobable' and the 
'C' catepy of 'poaalbla' carctnopn 
clualflc:etiom) baed upoa nidance 
that linden• slYN me to malipant Uver 
tumora In two •lnlm al mloa. phaa 
1upportlve~al,..._ 
Uver lea1ooa la eborw term atudlea." 
Thia weiaht al~ cludc:atkm 
al•o Included COlllldentkm tbat. OIi tbe 
one hand. at leut- at1M1y -
poaitive la boda- ud a lladana 
matabollte a-• - alloWII ID be 
ODC'Olffl~ wlilla. - tlia.odilr MDd. ud 
lnnlna tbe clualtlaatkm IDwucl dua 
"C", Undiu.•aot-• ---IDbe 
mutaaanJc aftar...._ft ....._ ud 
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lnT .... U. 

11ia-..0 ........ •AlllefUI 

5 .. a ......... . 
... o11,t11.n.A111-
.,, ....... ,AO/Wtf0 

ExprC IM••hodAdrltlftl 
andlMlllldelhlall ...... _la_ 
NI at a liwl., _,....el..,. ADI. 

IPA'1MCl.bu.illaallMlldiie 
watar,UDdar .. NallGllllllilllaria 
Pr!--,~ ............. " 
o.GMIII/L 'l'Wa..-n&li...._. llfCIII 
aNOAli.elu,..(UN/lial.wUllu 
IIIIO• l1alntJ ,__., .. uil 1M 
• __,._ .... , ., ,.._. ., .. lolal 
lnlua la wla ~ ..... New data 
ladiGlla dial lladuli la~ Ill 
Iba - ud 1111a data WU aot lakan 
Into IOCOIIIII In 1M nlabllahmml of Iha 
lntariaMCL 

Tlia available data do DOI panalt 
deftnlllft dec:111- oa 1M oncopDlc 
potential ftl llnclue In Iha rat. The 
Office of ,..lldtN Ptot,am, la requirillll 
that • rat onoapldtJ blouuy ba 
performed (OPP, Sept. 30. 11115). Until 
daflnlllft alaloll OIi the oocopnlc 
potmdal ollladua II ntabllahed, 
l1ndanl wll ba clauir•d In IPA'a Group 
C for Iha nuona oudlHd by Iha Office 
of ,..tlcklt "'°1,ama. above. Llndane 
hu ham plaoad In Raplatory Cateaory 
U and dla lMCL ba1 baa aat baaed 
upon 1M proYla!OMI MDI of om ma/I 
with u addlltonal factor or 10. with :ID 
percent cllmldna -• contribution 
factONd Ill. Tlia propoNd RMC. la 
baNd upoa a (Ndlaa ltudJ (RaNarch 
eoa..llhia,. Lid. 1m. OPPSapport 
~)Ill nll. tJ-.U mafka/day 
(4 PPII) u llile NOAll. an -1aln1J fads.,_.._. llpOll an animal 
1hlllJ,el1M1tdinllcmad-ptlon 
otalilan .,_,. ,-:t:.=:r•onal 
AADI ftlUl 111111- An . .....,_..._.., __ ::: 
ba.--=~:t:::_14ba 
r1 ,,,..,,..._.... ,_.,._ ..._.L 
Altarnatlftly, Ille IMCL coul haft 

ham NI baNd llpClll 1) Illa MDI 
appl'Ndt .._ • ......, 
..-1alllty ,... ...... 1. dw lo the 
..._ ....... 21 .... c:aladatlon ........ , ..... ,. . ., .. ,.. 
caicalatt•- ....... (W•NIIJ. 
AaDICL•~ ...... llae will ba...,....,_ ...... .__.,, ... 

paaallal ......... _._, __ 
la ........... u..... ........ 
claaatftN •a ..... er I I ud lha....,....IIICL_, ... ..,.,_ 
Undana ta baNd • • ....,.1 I I AADI aloa~--- I I lcellacta 
udrd a'la.-fllW. •--lar 
20 parc:anl malltliatka ha~ 
water. 

QaNtiaaalarc-t: 
1. lahQIIIUllltalalDprapmau 

MDI for liDdae baaed ma• aborter 
.............. ....,. lnulmala 
~1:a •• t:,scr.o.Lld.111:sJ? 

z. In .. bac:qroad doc:wMnt Oil 

llndane, alternate atudl• (FitzhlJ8h. et 
al lllllO. The Chroaic TOlliciliea af 
Technical a.- Hu.ac:blorida and Ila 
Alpha. Bela ude• - 1-a. J. 
PhamamL Expo. ni.. 100:$8, and 
Rivett. et al 1117a. Effada ol Faedlna 
1Jndan1 lo 0aaa for Pwioda al ap lo 
Two Years. Toxlcoloa. tu73) ue cited 
In Iha conaiderallao cil an AAIJI. 
Commenla ue n,qUNlild an their 
appropriate-. In Iha deriv11ion of an 
AADL 

3. 1111 more appropriate lo cl• -ify 
liudane In EPA'• Group B2 or Group C? 
1)n what buia? 

4. II Uadaoa la clauified In EPA'• 
Group C. abould tbe RMCL be hued 
upon the AADI approach or the riak 
c• lculalion approach? II the AADI 
approach la uaed. ehould an axtr• 
uncertainty factor of 10 be applied or 
1oma 1euar value? II the risk approach 
ia uaed ahould be RMCL be baaed upon 
lhe to-•or 10- •r1a1t level? 

18. Melhoxyclllor 

Melho,q,chlor l(Z.Z-bia (p
melhoxypllenyl) 1.t,1-lrlchloroelhaoe; 
CAS # 72-0-5; current MC.14 too ,,.,.J 
tJ, a chemical cloaely related to DDT, 
haa been uaed H an lmeclldde for 
approximalely 40 years. Technical 
methoxydllor II a mixture containina 88 
pen:enl of Illa p.p'-laomer. In Ul77..
domesUc comwnptlon of medioxychlor w~• 10 million pounds. Methoxychlor 
haa been widely~ for home and 
aarden applic:ationa. aa well u on 
domrtfc anlmala. llw, and In waten. 
11.a p,_p'•faomer II aolnble In water lo 
o.ze m,/1 al zs·c. n. half life for 
metboxydib In water la nllmated to 
ba 41 clap ud tlaua II la not conaidered 
lo ba panlltmt. 

At»lytico/M.lhods. Analytical 
melhoda aftllabla fur analJmll 

methoxydilur in drinklnc waler Include 
1he aolvent extraction-pa 
d.romat-.apltr tedmique. 

Hmnan lbq,osun. In Illa FDA FY 79 
total~ atudla for adulla. 
me - detected ID t ool of 
10 daily prnducb auapled at t Nik&
~ WU mo delected In 1 ool 
of 10 whole millt -,In at a level of 2 
..a/ka In 1hr diewy abady ror lnfuta. 
ilaidi.ea of melbollyddar mlllml from 
M l'fika were nported In a whole milk 
111m11le. a au.pie of the dairJ aad olbar 
11111.tiblle•, and In a hit ud fn.ll juice 
aampla 6- loddlar abldlea. 
Compliuce reporll for n ,_ inul lhal 
methox;yclllor WU detactad In 1 ~l 
or domealic food uapla laalad. In 
addition. methoxydllor lnala In 
violation of the USDA ~ 
allowabla lavel •- deledad ill CU 
percent of aamples of calf 11u- for 
1982-11183. 

Tba tolerance lavela Ill by EPA'1 
Office ol Paticida .....,._ for ralduea 
of metboxycl.lor In or CID raw 
agric:wtural commoditiee are liven 
below: 

• Ona hundred parta per llliUian ia or 
on alfalfa. clover, cowpeu. pua for 
foraae, peanula and .oybeADL 

• Fourteen parta per million In or on 
various fruit, and veaetables . 

• SeYeD parta per millioa In or on 
1weet potaloN and )'81111 frnm 
prelwvest and poalbane.t applicatian. 

• Three parta per million In or on Iba 
fa t of meal &om cattle. pis. bop. 
honeaor&beep. 

• Two parta per million In or on the 
foUowill8 gralna &om ato,qe-bin 
treatment barley, com. oate. rice. rye, 
sorghum pin and wheat. 

• A 1.25 ppm in milk fat reftectin,J 
neg!isible residuee In mlllt. 

• One part per million in or on 
polatoeL 

• One part per million inor on 
horseradish. 

No data are evailaable OD levels of 
methoxychlor in ambient air. 

Melhoxychlor hH not been detected 
durina national dril!klng water 
monilorina surwya. Compliance 
monilorina hH not reported 
methoxychlor In excea of the Ma.. 
HoWtter, methoxyd.lor l.n been 
delected In cfrinkins -hlr In hip ue 
areas. One state aludy OD Iha effecla of 
forest runoff on the quality of-• 
supply l)'Stem1 obRrYed u ambi1111I 
concrnlnilion of methoxydilor of 50 NI 
L In one counly, 48 percent of die 
umplee al rural water supplies 
contained detectable levels of 
melboxydtlor (meu of 0.1133 JIiii); In 
another. M percent oflhe aamplee were 
poaltln (mean ol'G.OZ3 ,..JI). 
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H«dtl, 8/f«b. Mttboxydib exhlblll 
• wide,.... allmddty wllen 
rl I I •IMI et W. dolll lnela to 
........ Calral __ .,.._etr.cta 
_....,,.. ....... dlraalcmphrttla 
udcptic ........... tbylalwlne 
ud nta. fan, ..... la tlle lmn al 
............. leltlader.tn,phyln 

nll _....._ ·:,+-;r-.:----ill tll• ....,..llftr• ft 

....--• etdlewy 

.... W-1D..,.. -== I ?._,far 
- bued upoo. -~, 

laftaell• ...... 6c:II al metboxyclllor 
followlllt • .... cnl doe• of IMO ms/ 
q la nll PAalalD ud Hlcbnbottom. 
1ft. lel• ltft S..tlvitin of V•rlou1 
Blacla I al Toxlcoqlc•I and 
Patbolcip:aJ Tec:lmlqim In 
o•-tntlna 8abl•tbel Lalone In the 
Itel Followtae Onl Admlnlatntlon of 
Low Lnel• alMathoxychlor. Toxlcol. 
Appl. PbencacoL '5:ZS7). The elfecta 
....,,.. - d•cnu•d lactate and 
a!JCllllllplioapbarylet• udlnae•aed 
alum, t ,._... ..... Ulfna IMO ms/ 
q/day u 111• LOAEL. an unc:ertainty 
rec:1s a11oao bued upoo •11 •n1me1 
•hldr and -,tlou of 1 Uter (child) 
or 2 lilln al wata (adult) per day, 1-d•y 
am II al M ms/I for a 10 q child 
ud 2ZA ms/I far• 70 q adult were 
c• lc:ul• t•d. 

T•n-d•y-t formelhoxychior 
wen bued llpOll • 1tudy (Stein. 1118&. 
C-,U.tlft ~Toxicity In 
no., Swln•, l • ta. Monkeya ud Man. 
Inc[ Mad. Sura, 37:MO) In which 
YOl1111t•e. - sfffD metboxycblor at 
levelaalU.1J1•2.0171/q/day. No 
elfecta - reported for routine 
bloc:hemic•J ud blatoloslc•J 
eumla• tloa of the orpna. Ualng z.o 
l?lfq/day u • NOAEL. • 11 uncertainty 
factor al 10 ud couumptloa of 1 Uter 
(cblld) or 2 Utan al water (adult) per 
day, to-d• y •-1111 of z.o ms/I for 
• 10 q chlld ud 1.0 ms/I for • 70 ks 
adult - c•Jculated. 

All MDI wu c•Jculated for 
metboxydilor baaed upon • feedioa 
1tudy In nll where male and female 
nll (FDA (uopubliahed), 1951; Lehman. 
1915). fed diell cootalnlng 10. 25, 100, 
liOO or 2IOOO l?lf'q/dlet methoxycblor for 
2 ye•n. Growth retardation occurred at 
the blpaet do•• p level In male,, and at 
doup levela of 2IDO m,/q/dlet and 
• bow for femalee. u,1ng 5 ms/q/day 
(100 ms/q/dlet) u the NOAEL. an 
uncertainty factor of 100 baaed upon an 
animal atudy ud cooaumptlon of Z lilel'9 
of water per day, •11 MDI of 1.7 mg/I 
WU c:• lc:ul• t•d. 

111• ~ from 1tudln with 
nperi-tel •nlm•1a and in vitro 
-,- ladlcetet tbet methoxycblor 11 
not• c:arc:lnolm, mutagen or tentopn 

under the coodilkml or the experimenta. 
A Natloaal C.- ID•tltut• blouaay 
(NC. 11171. Bl•Nay al M• thoxycblor for 
Pulalble C•rc:iDotmlc:IIJ- NO-CG-TR-
35) reported '-luaift raulta. Male 
ud r.m•J• nll - expoNd to 
tecbolc•I and• ~ In the diet 
for 71 WNb. lt wu CODClud•d by Iba 
lnvatlpton tbet metboJl;ydilor w•a not 
c•n:loopnic under the cooditlolll of the 
reported-~tioa or Iba 
data by • 11 mt P.ltbolopt 
lndic• t•d that metboxyclllor WU 
c:•n:lqenlc ID the •tudla; however, 
recent rn1 ... by BPA'1 CAG In 11184 of 
tbeNC~JpnllJ•III 
rw:oromeod•d tut the raulll be 
comldered oeltb•r po•lttve or oea• tive, 
but lnconclualn. Metboxyc:b)or h•1 
been cl•uified In BPA'• Group D, 
accordJna to BPA'1 Propoaed Guideline, 
for C•rclnopo Rlak Aaaemnent, baaed 
upon lnconclualv• raulll fn animal 
IHla . 

Negative reaulll were obtained from a 
number of mutqeoldty 1tudln In 
bacteria and ye•1t, from •-• ya of 
methoxycblor Induced DNA damage In 
DNA repair-deftdent •tnlna. from 
recnalve lethal •-• ya In Df'OM)f)hila 
m~lano,cuklr ud In ua•ya of 
umcheduled DNA 1ynthe1i1 In 
mammalian cell cultures. 

EPA'• MCL for methoxycblor In 
drinking water, under the National 
Interim Primary Drinkioa Water 
Regulatlooa. I• 0.1 ms/I. Tbl, level wae 
based upon human 1tudJH which 
ideoti6ed a NOAEL of Z ms/q/d• y, 
with an uncertainty factor of 100 due to 
1hort-term human data (Z mootha) and 
20 percent contribution from drinking 
water. The NAS (Drinkif16 Wak/r and 
Health, um. Vol. I) ha, calculated an 
ADI for methoxycblor of0.1 mg/q/day 
baaed on a Z-ye• r 1tudy (Hodp, et al., 
195%. Chroolc Oral Toxldty THII of 
Methoxycblor In Reta and Dop. J. 
Phannacol. Exp. Ther. lot:80) In rat,. 
u1lng • NOAEL of 10 ms/ka/day and an 
uncertainty factor of 100. The MDI 11 
based upon a lower Identified NOAEL In 
• newer 1tudy compared with the NAS' 
ADI. 

The WHO haa e11abllabed an ADI for 
hum•oa of Oto 0.1 mg methoxycblor/q 
bw Uolnt Meeting of the FAO Working 
Party of Expert, on Peallclde Realduea 
an '. the WHO Expert Committee on 
Peaticlde RHiduH, 1975). The ba1i1 of 
the ADI wa1 not identified. The WHO 
h• 1 alao recommended • pldeilne value 
(11184) of 301'-111 for methoxychior based 
upon drlnkl111 water II one percent of 
theADL 

A detection odor threahold value of 
4.7 q/1 In water (or methoxhcblor I• 
reported In the Uter• ture. 

Methoxychlor liu been abown to 
exhibit cbronlc: toxic effec:11 at blah d01• 
levela ud liu been d•t•ct•d In drinkl111 
water. 111• ltMCL will be bu•d upon 
non-c• l'CUIIJ9I •&ct•; •-lat 20 
pen:eot cmitriblatkm rr- drinldna 
water and b•Nd .,_ •11 AADI ol 1.7 
m,/1: and RMCL ol G.M ms/I I• 
propoeed. 

17. Mooocblc.robemm• 
MonocblorobeDM (cblorobennne 

CAS #1~7} la• lolftDt with a 
vapor preaun alU.4 -Ha at 25 'C. It 
I• oe•rlf _lnaoluble la -ter. In 11111, 
129,500 liq of~ were 
produc•cl In die U.S. 
Moooc:hlorobenam I• u•ed • I a 10lvent 
In cold c1Ho1.oa op•nllom and 
peatlclda ID• llulec:t1ll'tlll, 111••• \IHI 
accounted for half al Ill production In 
1971. Rel•- ol lllOIIOCbJorobe to 
air from productloa ud UN proceun In 
1978 where ntim• t•d to be 711.500 kq. 
Data are not •v•ll• ble oo nl• aae, to 
land and water. Qu•ntltlea of 
monochlorobemene •nt•rfna 1urface 
wat• l'9 are expect•d to volatillz• to 
ambient air. Uttl• lnform• tlonil 
• vatlabla oo the r.t• or 
monochlorobemene In th• • tmoaphere. 

Analytical Method.. Aoalytlc• l 
method.a • v•ll• ble for •oelyzina 
monochlorobemene In drlnklna water 
include the purp and tnp-p, 
cbrom• IOlfaphy ud the purse and lraJ>
g11cbrom• I01faphy/ma111pectrometry 
technlquu. 

Human E,qx,,urw. lmufflclent data 
are available on levela or 
monochlorobemene In food• to 
determine • daily dietary Intake. 

Ambient air mooltortn, data are 
available from over 800 lit• location, In 
18 Statu. From median v•lun of thne 
data, the ntlmated runt/remote, urban/ 
1uburb•o and --dominated level, 
of monochlorobeozene In ambient air 
approximate 0.0. 1500 and 140 o,/m •, 
reapectlvely. 'l1lerefor•. reapintory 
Intake for the adult male I• expected to 
vary from Oto 3Z Niki/day. 
Ruplntory Intake lor lormule-fed 
lnfanll could vary between O and zz 1'-8/ 
q/day. 

Drinking water monitoring data 
Indicated that 91UI percent of the public 
drinking water 1y1tem1 contain either 
no monochlo~ or levela Ina 
than 0.5 l'lfl; 0.1 percent are ntlm• ted 
to have levala of monocblorobam•ne In 
drinking water nlllina from 0.5 to 5 l'CI 
I. All expoaun to IPOIIOChlorobenzene In 
drinking water at levele •bow 0.5 ,..JI 
11 projected to COID8 from pound wat•r 
aourcea. Mooocblorobemiene liu been 
detected In drlnklna water In three 
Stain. 
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lh.1111 clilorol ... .... 
ldallftedatlhet ........ ..... 
1 featNlla el It_._, 
.__ ........ C :z::.:::::e _. 
~:,i::•cciiiliA,-.. 
~ C ti a J ": (tlCft P11t 

ell l w ... st-lar ,_..,....._,.,..._.., 
.......... 1#1 ... ....... ..... ....,,_., ....... . 
C I tr•U.trr ..... - •-f/1100 ~.,,..Amil. ....... 
.... .,. 111i1,,. .... 
........ FPO d _.._.._to 
...... ..,, ..... Qraado..,...to 
... Cr dr -, ....., 1rr blood 
., .. ,.,, ........... lddNJ ...... ,,. ....., ...., ..... ., 
•• , .. wu" .... __. 
....... .,...., ..... ldcalf. 

No ............ ,_ .... _ 
ffllll•blerr-w11Wttodlrtft• 1-4•J ______ ..._ .. tOtucWld• 
.. ,. .. •dlllt.ltltrn1 ......,tllat, 
,. .......... .,_..,_., .. to-day 
;,pp ... ....... 

flll 1°'41Q Ill I t - d•rtfld 
"'- trrlr•l• tloa .... trr .. - •tolcu 
...., trr r• t• .... r• blllt• ()t•, •I. et •L, 1• Moaocllkn~ lllll•l• tlca 
ter• lolcm Ibid, ID r• t• ud r• bblta. 
~ -.part. TOldcclas, 
..... L•ban-,. Dowa-ik:al 
Caa•puy. 111 pp.). Amm•la
upo•• d • t G, 71, DO•-ppa. I br/ 
d•J • da,a ... ti (nt) • d•,- ... 1, 
(nbbU) • pl'ISMIICJ, No toxicity, fetal 
er-a-i.-obeawd ID Ille nt• • I any..._ ID Iii• rabbit cl•-. IDcnued 
nl• llw ud ab•ahite !her wetulit• ... 
obNrwd at die two lllall•r doN•. Ulinl 
the NOAIIL ti 71 ppa (te -.J'q/d• y). • 

1o-d•y --•· for the 10 tu child of 
1.1 -.II - deriftd. A -,.nble 
••• -t for die 70 q •dwt would be 
U-.JL 

11ie atudy aalectad fer the deriv• lion 
oltlaepnmaioD•IMDlwua 
111bcliraaic: atlldy ID wbic:h nla •nd mice 
- aclminlaterad mmioc:blorobeme 
ftw U.. - •-ly II,••• ID corn oil 
• lci-.ofQ,IQ,Ul,ZIQ.aGOer710ma/ 

~~~oxlc:lty 
St..ty a.c.,, Mica. Uns,ubllabed report; 

·~-1878d. Clllroli + a.bc:braaic: Toxicity 
~ Mt lt• t•. Uapabllabed 
npo,t). 1111a atudy .:.o-d alplflc:•nlly 1--•-d rtw./body -'lbt r• tioa ID 
mic• of bodli--• at.., ud 7101111/ka. 
ud •• llslit--trr-•- •tUl-c/ ........................... •....._la rtw./body -'lbt ntioa 
•·•-•• alto. Mice_. r• t• at 
die ................ all uldWtad 

l+e+tlc--•. ........ 
i,...,....-• -ANOAIILtlUl-c/ .,_,_...,..._ .... ....,. 
U..OiaNOAIL•-11=fw:lcr ., ............. .... 
tli• NOAIL ........ _,_ t•mts 
ladartl••-1._ .... .... 
to ......... _. ...... ., 
1 :i...e1 •-:,r:lllf• • .. uvlllua•l 
AAIJI., u - lliltl:Mlil d 

U•llatl+-NOAILolUI-.Jtol 
d•J•• I W.,,l•clarol1GO .............. ...,......,,. 
NOAIL-' ..... lar~ • .., --J•..,. ... ,0 q 
adall adt • u/1 lar• tob:Wld-11• 
d•• tftd. n- In.:. .. alao Pl'Olldlft 
1ar1..,..,_.1Dd+adldtud 
chlld. 

w-dlllhlllemuebubamebown 
to---t I lcrlfac:tallllliuher c:::.-_....~ 

kw~ + - llated fer Ila 
C•l'CiDalallk: potend•J ID nt• •nd mice 
ID ti+ ffl ....._, ..,.._ (lffl', 
ua. Draft r,mt Tadmic:al Rapc,t oldie 
Ca•ctr a 1-11,--•,of 
Cblcrali • (CAI ~7) In 
ntt/N .... ..a a.c.,, Mice). 'l1le 
-it• oltli• atady---111• 1 
__..,_~ oa:,_ ........ _ Ilea 
IDc:nuld tM a .www Ill neoplutic 
noduJaa old+ lmr ID ti+ liilb de.. (UO 
maJq) - • la nt•. C• rc:iDcllaic aff9Ctl 
... not 0:-- ID-•le nt• er 
miceolalllwraa.Ollltl+buiaoftbeN 
pnlJminuy data. die NAB (Drinkbw 
Wo,_,. ond Heohh. tllS. Vol. V) deriftd 
an Ntimala al rilk of d• lJy expoMIN lo 
incnochlarobamem In drtnkina wala. 
1\11 riak •limata II abowD In Table 1S. 

EPA'• •-b6ant wa._ quality aitari• 
(U.S. EPA. tllO. Ambient Water Quality 
0-lteri• fer a.lorinalad llenzeMI WJ/5-
IIMIZI) far moooc:bloroba.m •n • 
IA&f) bued upon toxldty data •nd 20 
,wl hued upon orpnoleptlc data. 11ie 
level bued upon toxicity data I• ,../1) 
wu calc:ulatad bHed upon I NOAEL 
from anima1I oftU mg!ka/day •nd an 
uncertainty factor of 1000. Tha 
provillonal AADI wH baaed upon 
neww data than II UMd to derive the 
waler quality cnteria level the WHO 
drinkins watar quahty quldeline for 
monoc:h1orobenaene (1984) I, Cl.3 ,../L 
baaed upon crpnoleptic conaidentiona. 

Monoi:blorobenaene b• a been 
dallified In EPA'a Croup C. accordina 
to EPA'a Propoeed Cuidelinea fer 
Carcinollen Rtak ,.__t. bued 
upon the pralimlnary data from the NTP 
1tudy. ~ hu been 
plaoad ID Rlawalcry C• t•py D •nd the 
RMCL bu baa NI bued* the provlalca•) AAD1 olS.O with an 
•ddltlallal fador of tQ, wl JO percent 
drinkina -• caatrtballoa fAdol'8d In. 
11le RMCL ta prcpcNad bued 11pc11 

dnmc mldtJ .... ---d+ 
...., .... (N'l'Pltlllly)-• 
Pl M I TJ-.d• ........ lab•aiafcr 
u11 ....... Aa ........... ladarof1O _..,... ______ ., 

C It h - ta1atJ factcr-
,.,._ I d •lb•........, prolactlw 
lar ... ...__ 

--==::.:=rrtlm wlD 
....., .. ,........_ • llacta 
•nda ==•...._.-• . 
... r.Wod ... bi+• cl•aaifted 
m • poa•lilaca ....... adtli• 
prcpcNad IMCL oloa • u/1 far 
wmac:WarA labuadca • 
prowlalm•l AAIJI ola.o • u/1 ,_ _ 
_._... • llacta ad - •ddltlallal 
factor alto. -ma• parceat 
caatrlbatica "-~-•· 

Q-•ati-farr-t: 
1. ..... -=hk.robww be 

cluliflad ID EPA'a Croap CT 
I. Whal abcNld II• d+ buia fer ti+ 

RMa. fer dd- mmpc-wtt 
.. 'l1le to-dQ lti _.,, bued 

upc11 • atady cb+ ID rabbit•, - lower 
lh•n lbP 1 1 lanlt • FF II n-. er the 
MDI wlucll ... deriftd from atudlea 
pafwmad .. tdi nt• ud mica. h II 
•pp•nnt di• t tl+ae •padaa axllibll 
dlfferl.ia Nlllillvlti•a to die d+mk:al. 
'111•1 die nbblt ... ued for ti+ 11>-day 
;,pp n .. • ID bepina with ti+ 
philc+opby al IIIU'l infonulioa from the 
_. Nlllitift apadea tatad. However, 
data on die nbbll ... not •v•ll• ble for 
loapr duntiom of expoaun.111 ii 
appropriate to - the rabbit data for the 
11>-day •-•-n• or abould dale f.om 
the camp•nble •tudy In die nt have 
been .-elf Should II+ Laater-tarm 
•-1 •nd/er the AADI be 
modl8ed to •cco111.noclabt fer ti+ lack of 
data ID ti+ mere Nlllltive apaclea and. 
thua. perb• pa. an lnadequ• ta mugln of 
aafety when attemptina to Identify • 
level of upoaure for the hwnan that 
would be protective? 

ti. Polycblorinated Biphenyla 

Polychlorinaled biphenyla (PCBl)"are 
• clau of colorlea •nd atable 
cbemicala. 'Ibey contain • bipbenyl 
nucleu with two or more aubatituent 
cblorine • tome. Technical PCBa •re 
mixed laomen from 10 cla- of 
chlorobiphenyla containiDI 2IOII pouible 
11omen. In aenanl. PCBa •re illloluble 
In waler and • n aoluble In -ny 
common 1111anlc aolventa. 

Prior to 1871, mlxtuna cont•inina up 
lo• pan:enl c:hlorina wen UMd In a 
numbs of appllcatiom. includiD! 
pluticb,en, heal tnnarer Ouida, 
bydnulic Ouida. ccmpreaaor lubricanta. 
wu axtemlen, -terproofina aids (in 
aurf•ce coatinp). prinW11 lnb. 
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c.rbonlns copy paper. u well u 
m,redienta la lacrpen. palnla, 
vamlaba ud apedal adhaives. In 
11174. 1'C111 - a -tor c:oapooent of 
capeciton and oltramfarmen and 
milllou of pomda ..... -ufac:turwd. 
All• 1.,._ die -.facture of PCIII wu 
di1Cm1tlnued ill the U.S. 

Analytical Methoda 
Allalytk:al aetJioda available for 

analymaPCBI •~water 
IKhidatNeolfflllntrac:tioll ... 
~t.-,llyleduilque. 
H-·~ Tli• PDA • -Ullllt.s 

the lolal ..it lilllab of PCBI to be Cl.83 
Nfd•y. n.-jor-.,. dairy 
p,odude (U7re);-t. llab. and 
,-lbJ {O.U clay); aad r.11 and oila 
(o.m Nfd•y). la daily Intake for 
Ille ,..,. 1m. un. and 11111 an oma. 
G.OZ7 ad 0.OH ,..Jka body weiahL 

T~11ca w•a av• ll1ble on 
btamn illlab of PCIII from 1111blent air. 

NatioMI dell 011 the lnel of PClle In 
driDkJaa wa•- ftolll Ille N1tlON1I 
0.--MmdtorileSanwy (NOMS) 
cwclaclld ID 1~. PC8a..,. found 
1111 ,--t ol llnlad ..,,and water 
aupplift at llffll ol0.1 Plfl. Pala 1ftff 
d.taclld ID appn,,dmllely 2 pm:ent of 
fini1Md..facewat«8Jlteml; 
qMDtllled lnela _.. .... than oreqllll 
to 1A N/1. la I nport pablilhecl ID 11178. 
- Statl lDdlc:ated that Pala..,. 
obNrftd Inn oat of18ll pound water 
nppliee •mpled; concentration, 11 
bllli u 1.27 ,.all '""' detected. 

K:8a llaft lieea Identified It Im 
hau,.._ w11t• altn dealplted In 
cocnplainta and CGIINllt decreet under 
the Comprehemlft EmeraencY 
RHponM Compe111• tlon and U1bllity 

• Act ol 1_, (CERa.AJ and th• National 
ConlllilfflCY Plan (40 CFR Pert 300). The 
coacentr• hon of PCB• ranged from no 
level liven for thne altea.4-201'8/1 In 
runo~ 11.1-ao l'lfl In tedlment1, 127-
444.000 ,..,1 in aoil. 2001'8/I In Cflek 
water. 7-175 ,..JI ID leachate. ~215 
pounda In an unde"IP'Ound oil-water 
layer," to 21111/1 In pond emuent. 

Ht10/th Enects. Short and lonser term 
expotunt to PCBI In • nim• l1 in I variety 
of phyaio!Ollic• I end morphological 
• lt•rationa to the liver includir: :,,er 
enl.,.ement. fatty Infiltration. 
c:entrilobul• r necroela end effect, on 
liver prophvrin metabolism. The major 
btochemtc• I effect, or PClle are the 
Inductive effect on hepatic mixed
function oxida1• enzymn end 
modilic• tion of prophyrin metabolism. 
Short-tenn •-menta or I provi•ional 
MDI have not been determined for 
PCBI. 

PCs. have been atudled for mut•genic 
effect, U1iJ11 Sobnooella typhimurimum, 

in the preMIICe of• mlC?'O•Offlll 

•ctlnllon .,-tem. The multi 1howed • · 
chlOIIOblphenyl lo be alsnlfx:antly 
mullifmlc In tllia -Y· A National 
Cancer ln•tihlte etudJ (Na. un. NC 
Cardl!OIIMN Technical Repor1 Seriea 
No. •J exudmd th• effecu of PCB• 
in,nt«I throap th• diet for 2 ye&IL 
Th• rwulta •llowed • lalp Incidence of 
hepatoc•tlalu prolifenllft letiona H 
well • •d•noftbfoo•i8; however, the 
tnc:idnce of hep• toc:ellulu •denom11 
end c:an:i- wu not found to be 
aipltflcant. In uotllff ttudy 

•1. 18'15. )ollrnal NCI. 
55:1 olPCBa • t • 

1GODll/llafarZ1 
monthe r•IUl1ed ID naoplutic nodule, 
end bepatocaUulu c•rclnomaa. The 
IA.RC duelthd PCIII ID Group ZB; 
tn.d•qut mdence (01 ta.chiOjEHlclty 
In bumana. 1ufflclent nldence far 
carclnopnlclty In •ntm• la end 
Inadequate evidence for activity In 
ahort•mm teeta. PC8I have been 
cl•e•lfled ID EPA'a Group BZ. •ccordtna 
to EPA"a Propc>Nd Guldellnet far 
C.rc111<J11111 Rblt AsNlment. bued upon 
the poalttve raulta In 1tudln In mice 
end r• ta. 

EPA"a CAG end the NAS h•v• derived 
eatlmatn al rilk or dally exposure to 
PCB• beNd apon • Iona-term atudy 
[Ktmhrouah, •t •l. 1975 Joumal NC. 
55:1453). In which rata wen, fed PCBe 
(Arochlor t:imJ • t • doH of 1001111/ka 
body wefsht The CAG end NAS risk 
eatlmatft ara ahown In Table 13. 

The •nllebl• d• t• 1ugeat1 that PCB, 
(Arochlor 12ml have carclnOlt!fllc 
effect, In •nlmlla. For thta re11on and 
bec• u.. of the occurrence •nd potential 
~urrence of PCBe In drinlu111 water, 
an RMCL end• primary regulation will 
be propoaed. An RMCL of zero 11 
propoNd for PCB• H • cla11 of 
compound,. baaed upon the 
carcinogenic effecta noted for Arochlor 
1260. 

Queatton1 for Comment: 
t . 11 there adequate evidence to base 

the RMO. for all PCB1 upon 
carcinoaenlc effects? 

2. PCB• Include 1everal chlorinated 
biphenyla and unknown contaminants. 
Variability In the hea Ith effecta of 
several PCB i1omers have 1110 been 
reported. It aetttna regulation, for PCB• 
81 1 cla11 of compound• appropriate? 
What alternative approach would be 
better? 

19. Pentachlorophenol 
~nlachlorophenol (PCB or pents) has 

been u1ed aa I herbicide, defoliant, 
tnaecticide, fun,lclde and wood 
preservative. Elahty percent of the 
pentachlorophenol produced ta uaed in 
the treatment of wood. 

~nl chlorophenol 11 • tao uJNI In 
termlte prevention on f• rma. The only 
currently re,tatered qricultunl uan •r• 
lffd treatment ar ...a crop URI. 
Pent1chlorophenol I• altptly aoluble In 
water (18 ma/I it Z5 °CJ. 
Pent1chlorophenol haa been ... • -4 In 
wood produc:tl that come In contact 
with drinkJna water. 

In July 1 .... th• Aaenc, 1-• 
notice or Intent to cane:•! rest1trata0111 
for patlddaa contalnlnl 
penllchlorophenol and/« Ill Nita 
unl•11 labellila WU •-ended. EPA 
rntrict•d wood prw•rv• tlve - to • 
certtfl•d •pp&• ton; •dd•d protective 
meulll'ft to reduce upoeure; p,ablbllld 
•ppUcatlon ID b- and to amt wood 
lnt•nd•d for Indoor - or ID contact 
with food. fNd. or w•t• r: prohlbilld 111• 
or p•ntacbloroi,b•nol trNlld lop ror 
conatructlon of Joa hcac:t; and reqllir•d 
• limit on the haudloxln coatamt111nt. 
Thie Alency •CtlOII bu beai c:h• llena•d 
end •dmlnietratlv• ~ an 
underway. EPA bu mo IIIU•d • d• t• 
call-Inf« non-c:broGlc dell Adi•• 
mutqenldty. m•tllbollam and • Ir 
monltCJl'UII atudi•-. ID 1111 11N, th• 
AaeDcy alao Initiated •ctiODI to cancel 
vlrtllllly .u niptr• tion• of 

• pent•chlorophenol for non-wood 
pruerv• tiY• uaea. 

Analyticol Method1. Analytical 
method• •v• llebl• far analysins 
pent1chlorop~I ID drinklna water 
Include the •olvent extraction-pa 
chrom1toarapby t•chaiqu• • 

Human B,cpo.ure. Altboup not 
r.etected In adult diet ltudt-. 
pent•chloropbenol wu d•t•ct•d In 10 
percent of oil, end f• t Mmplet In the 
FDA Infant diet atudy In 1979 at 1 
concentration of 181'8/"8- Addltlon• I 
data were obtained on the fttlmlted 
total Intake or pentachloropbenol for 
adulta In 1974-1979 and for lnf•nta In 
197~1979. The • verq• tot• l inllkea for 
adult•, Infant, and toddler• over the 
yeare 1tudied were 0.010, 0.005 end 0.009 
/I-Ilka/day. rnpectively. Th• PDA 
toddler diet atudy or 1979 detected 
pentachlorophenol In 10 percent of the 
oil, end fat, umplea • t • concentr• llon 
of 24 l'-1/ka-

Pentachlorophenol haa been detected 
in rivers and 1tream1 (0.01-18 ,,_gJIJ end 
limited data ahow It IDIY occur In · 
drinklfl8 water from aurface auppltea. 
Pentachlorophenol w•a detected In the 
NSP in two aurf• c• water ayallml (1.3 
and 12 l'-1/1). None or the tZ ground 
waler 1y1tem1 examined for 
penllchlorophenol In the NSP contained 
level, In excen or the qu•nllftcatlon 
limit or 1.0 ,,.., .. 

~ntachlorophenol ha, been ldentifted 
at one ha11rdou1 w•ate alt• deatp• t•d 
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In complaiata ud-e dec:rNI 
lllllllrdteCc; I he._.;a..q 
rt..,._.C1• p1111tialludU.bill!J 
Act of ta (aata.A) ad ... Nallaaal 
CoalinlmcJ PIIII' (411 CPR Part 11111). 'l1le 
_..liallofplDI~ WU 

not ,c-.,,.. Platac:Waroplie la 
rapld!Jabeortled...,..._, ...... wi1II,.. _._ ..... of lillue 
depoailiall ....... 11--. lddne7I, 
braia, .,._ ad fat. It I• rapldlJ 
exawted laDowlaa ....... tb•; while 
d•riaadnalc~IMIIWap:al 
balf.llfa .,,..,. lo be IIPIIIQlllmalelJ ., 
clap. 'l1le .11111t- ftNIII al exc:ntioa la via 
tbaurine. 

'l1le -.- ....... of 
c:,~d mdd!J an the IIVIII', -1ra1-- ayatem. ,..tac:blorophanol prod-. 
plamm!atlcm. lac:rNeN liftrwefsht and 
Ina- bepatlc-,- In tba llVIII', 
'l1le -.- ...i eff9c:tl ..... been 
reported lo be lncnued lddnq weipl 
ud N1M9!atlcm, wliile elfecla CID Iba -tra1- .,.._ llldude capillary 
CCJa1N!1aa ud clin.atolywla of the -
Mrft Ollla. ,..tac:hloropbenol la 
f• totoxic ud UI NYffN eff•c:ta OD 

l•productlan. 
One-daJ -· --c:alc:ulated bu•d CID a atudJ In rala (Nlabimura, el 

al 1m. Bff•cta o1,-1acbloropbet,ol on 
the L•val8 of Hepatic Clycopa. Sanao 
laalua. M(t):31MN) whara • linlle oral 
doN ofpaa~ WU abown 
lo lncraua llww ta. Ulinl a 
NOAl!L of 10 daJ, an am:ertainty 
factor of 100 CCIIIIWIIPIIOD of 1 liter 
(cbild) or I lltara (adult) of water per 
claJ, a 1-daJ a••-• of LO 1114/I for 
a 10 q cbild ud u ma/I for a 70 q 
adult.- c:alc:ulat•d. 

TIIHlaJ 111111-•1 w•ra calcul1ted 
baaed on a NOAl!L all ma/'q/claJ for 
liver pathokJu In rata In a lllklay 
fNdlna atudJ with paatachloropbenol 
UO:U.-. II aL 1973. Oilorinaled 
DlbanlOdloxlna ind ,_,_chlorophenol. 
Environ. Health Plnpac:. Bxp.11:171-175) 
ud for raproductive eff9c:tl In • one
...-.11on raproductioa 1111d1 In rat, 
fed paatac:blorophanol In Iba diet 
(Sc:hwetL II aL 1171. lta•wta of %-year 
ToxJdtJ ud R•produc:tlCJD Studies on 
,_tadlloropbaool In Raia. In: T .R. Rao, 
ed. Pantac:bboplianol: Cbamlatry, 
Fbumacoloa ud ~!al 
TOldc:olao,Plama PMN. NY pp. 301-
a). u-. an -'81ntJ factor of 100 
wl --,ti.,a of 1 Illar (cbild) or 2 
11 ... c .... , al wallr par.,. 10-daJ 
ar r~ of u l•lll fou 10 ka child =:.:J:" for• 70 q adult were 

All AADI wu c:ablatad for 
,-!aclilalopMIIOI buad upoa a 24-
_. lladiaelWdJ ID wlalchrata wae 

fed do•N of 0. t, S. 10 ar 10 .. 
~ paDtadiloropbmM/q bw/ 
claJ (Sc:hwats. B.A.. J.P. Qaut. P.A. 
Ka•lar, LG. lflald8toa and R.J. kodba, 
111'11. a-1!1 of Z..YNrToxiclty and 
llaproductioa se.u. -Patadllonpliaao ID Rita. In: K.Jl Rao, 
ed. ~ Cbamlatry, 
Jllaarmaoolao ud l!bwbwwl 
Toxicolau. PlmiaPIIN. N.Y. pp. 801-
D). At IN laipnt doN lnel, lnaeu•d 
--patullc PJNYic tranaamtnaw 
actlT!tJ and ........ tloa of lb• liver 
and ldda•J-~ In both male• 
and,.__ At a doe• ol"lo-.Jq bw/ 
!'-7• plplan!atloa of tbt liver and 
kidney WU oi.-•d In the femalea, but 
not In lb• malea.AJIAADI ofl.1 ma/I 
WU calculated from a NOABL of 3 mg/ 
q/claJ, with an ~IJ factor of 
100 bu•d apoa an animal •tudy and 
COIIIWIIPIIOII of 2 lllen of water per day. 

c:om-rdal.-c1a• o1 
pentacblorophanol aaed In toxicity 
1tudln with anlmala tollUDODIJ contain 
lb• following noopbeoollc contaminanta: 
bexachloro-p,dioxln. hep!achloro-p
dioxln. octachloro-p-dloxin, 
bexachlorodlbemofuran, 
hep!achlorodibemofuran. and 
octachlorodlbemofuran. Tbeae 
contaminanta affect the toxicity of the 
pentachlorophenol being 1tudled and 
would reeult In toxic effecla being noted 
which could not be attributed lo 
pentachlorophenol U,7.8-
Tetrachlorodibenzo.p-dioxln waa not 
detected In axnmerdal 
penlachloropbenol uaed In the toxicity 
tnta detcribed above. 

The NAS (Druwlw Water and 
HtJalth. 111'1'7. Vol. I) fie, calculated an 
ADI of 0.D21 mg/I baaed on a IIO-day 
feeclina 1tudy In rata Uolmlon. R.L. P.J. 
Gehring. R.J. Koclba and BA Schwetz, 
1973. Chlorinated Dlbenzodioxinl and 
Pentachlorophenol. Environ. Health 
Per1per. Exp. luue No. a. Sept. 1973. pp. 
171-175). Thia value wu determined 
before the reaulll of the 2'-month rata 
1tudy which II more appropriate for an 
AADI calculation. due lo the length of 
the 1tudy. 

Pentachlorophenol h11 not been 
1hown to be mutqenlc In Salmonella 
typhimurium. &cnerichio coli or 
Serrotia ~m. Two oral 
cardnoaenldty 1tudiee have been 
carried out on pentachlorophenol Thera 
were no llplficanl difference• In tunior 
reapoDH bei-o treated and control 
anlmala In aitber of that 1tudlee. The 
National Toxicolop Propm la 
c:ummtlJ laltlfll pantacblorophenol for 
can:inollDic: actMtJ. No da!a from 
tbaN 1tudln an c:umntly available. 
'l1le IAJlC baa daNIBed 
pentachloropbanol In Croup I; 
Inadequate mclac:a for c:an:lnoaenldty 

In h11111U11. inadequa!a mdmc• for 
c:an:lncJaanicity ID an1au and 
Inadequate mdmc• for activity In 
abort-tam ...... ,..!ac:liloropli•a .... 
been clullfl•d In IPA'• C11111P D, 
accordinatolPA'1Jtr.-c1Culct•ll
for Can:ino9m Rllk~I. baNcl 
upon inad•qut• cla!a ID animal atDdiea. 

'l1le IPA ambient water qulilJ 
criterion for Pantacliloropheaol (U.S. 
IPA. um, A.inh6aat Wa!ar Quality 
Criteria for paatac:bloropMDal. IPA 
MI/HIMIM) la althar LOt mc/1 baaed 
on loxlcltJ data or CLOII mc/1 bu•d on 
tbe cqanol•pllc propartin of 
penla~ 'l1le LOt ma/I value 
la &ued ·oa the ..- 11udy ued for the 
AADI calc:ulatioa and alao comlden 
bloconcentratloa bJ ftala. ID an IPA 
Poallioa l>oc:uJMnl t CID Wood 
Preaervallve PNllddn, tbt AflGIIC'/ 
replalorJ poailiCIII lo rnlrict 1111181 of 
pentechloropbenol c:onaidared, with 
respect lo health riak. taralopnicity and 
feloloxicltJ of pentachloropbmol and 
oncogenldty of lta bexachlorodi~ 
dioxin (HxCDD) and bexachlorobemene 
contamlnanta. 

Odor threabolda of 1167 ,..JI al 30 -C 
and 1800 ,.,JI al 20-ZZ •c and a wt• 
threahold of 30 ,.,JI beve been reported 
In the literature for pentachloropbenol. 
The WHO gwdelin• for 
pentachlorophenol (1984) II 10 l'8fl. Thia 
value II baaed upon an ADI of 3 Nlka 
body weight with 10 pen:ent of lheADI 
attributable lo drinking water. 'l1le ADI 
w11 baaed upon an uncertainty factor of 
1000 applied lo unapecified animal data. 

Althoush commercial 
penlachloropbenol conlalna real~ of 
hexa- and octachlorodioxln. tbe RMC. 
.. baaed upon tbe parent 
pentachloropbenol Thia la heca- data 
Indicate, that Iba mobility of tbt dioxin 
contaminanta la often leN than lb• 
mobility of the parent 011111pound and 
thua the parent compound would ba tbe 
chemical of concern In drinking water. 
The potential expo•1119 lo tbt dioxin 
contaminant will ba dealt with 
aepuately 1- aectloa on 2.3.7· 
letrachlorodibemo-p-dloxin). 

Expoaure lo penlachlorophenol at 
1ufficlenl levell rnulta In affecta on tbe 
liver and lddneJ. Since 
pentachloropbenol baa been detected in 
drinkina waler and la likely .lo be 
occurrlna In drlnklna water, an RMCL 
and primary repletion will ha propoNd. 
AJI RMCL of o.a ma/111 propoaed baaed 
upon an AADI of 1 ma/I and an 
111umed drinking water contribution of 
20percent. 

Queatlona for Commmt 
1. Are additional cla!a available on 

expoeun, throup food, air and otbar 
IOUrcel for p•n tachloropbenolT 
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z. b then adeq1111te toxicological 
evidence tbat the prnenc:e of detected 
non-phenolic: CINlhlmlnanta In 

· --«:!al pmtachlorophenol would 
affect the MDrr 
20.Slyrene 

StyreM (Yinyl bemene or ethenyl 
benzenr. CAS # 1111MW) la lllahtly 
IIO!uble In waa. (11.JZ ma/I) and eoluble 
In many cqanlc IOITenta. In 11m. the 
total U.S. prodllClicm of atyrene equaled 
6,MZ,037 pomda. Styrene la med 
exteuively far the manufacture of 
plaatlca. includlne polyatyrene, Nbber 
modified lapect polyatyrene. 
ac::ryloal~tyrene (ABS), 
and •~trile copolymer 
(SAN). II la alee, llaed In the manufacture 
of aynthetlc Nbber, naina. and 
lnaulaton. Sou. rulna manufactured 
~ atyrau are uaed in the treatment 
of pohlble water. 
~ml Method. Analytical 

rne available for analyzlns atyrene 
In drinkiaa water Include the purae and 
trap-au c:fuomaqraphy technique. 

Human Exposure. No information la 
available on the occurrence of 1tyrene In 
food. Low lnel contamination of 10me 
fooda la expected becauM polymen and 
retina of llyrene uted in pacltagina 
commonly contain a detectable level of 
the monomer. 

Dahl on expoaure to 1tyrene through 
Inhalation of ambient air are limited. 
Styrene baa been detected In ambient 
air In aource dominated areu at 
approximately U ,-.afm•. Thia level 
could lead to • reapiratory intake for 
•dulta of approximately 52 ,-.g/day. 

Nearly 1000 drinking water samples 
from ground water and 100 surface 
water auppliea have been tested In 
national monitorina 1urvey1 to 
determine the preaence or absence of 
atyrene. Styrene was not detected in any 
of the.. •amplea. 

Styrene haa been identified at one 
huardoua waste 1lle dealgnated In 
complaint• and con11nt decree• under 
the Comprehensive Emergency 
Re1pon11 Compensation and Liability 
Act of 1980 (CERCLA) and the National 
Cont~ Plan (40 CFR Part 300). The 
concentration of atyrene wa• not given. 

Health Effec/6. Styrene 11 readify 
abaorbecl from the patrolnte•tinal tract 
and diatrlbuted tmollilhout the body, 
• ccumulatiDI In adJpoae tiuue. Styrene 
ia metabollzad to 11ynne oxide, a highly 
nactlve lnt•nDedlate. The acute toxicity 
of atyrene la relatively low, with 
reduced wwlpt pin. increaaed kidney 
and liver welahta and lung congeation 
exhlblled followllla --lethal 
expoRl'N. ..,_led Inhalation 
ex,-. at.,,,,., 1111b do•a lnel• In 
anim•la haft bND reported to nt11lt In 

alteratione in hepatic enzyme activity 
and biochemical chaJ18e1 in the brain. 

One-day • uenment• •re based upon 
a •tudy (Sriv•atua, et • I. 1982. Hepatic 
Effecta of Orally Admlnl•tered atyrene 
in Rate. J. Appl. Toxicol. %(4)21&-Z22) In 
which the NOAEL for lncreued 
11n1itivlty of dopamine receptor• in the 
brain w•a determined to ba 270 ma/'q/ 
day. An uncertainty factor of 100 w•a 
applied and the conaumptioo of drinking 
waler w•a baaed upon 2 llter• /d•y for 
the adult and 1 llter/day for thr 10 kg 
child. The Olle11ay number la IM.5 ma/I 
for the adult and 27 man for the 10 kg 
child. 

Ten-day a11easmenta • re baaed upon 
minor hepatotoxicity In rata (Agrawal, 
et al. 1982. Effecta of Styrene on 
Dopamine Receptor•. Bull. Environ. 
Cont• m. Toxicol. 29(4):400-403). A 
NOAEL of 200 m,/kg day WH 
determined. with an uncertainty factor 
of 100 and coneumptlon of 1 liter (child) 
or 2 llter• (adult) of water per day. Ten• 
day numben or 7011111/I for the adult 
and 2011111/I for the 10 kg child were 
determined. 

A provisional AADI wa• calculated 
from a atudy where beagle dogs were 
given atyrene In • peanut oil •uspension 
by gavqe 7 daya/wk for 560 day• 
(Qu•at, J.P .. R.P. kalnina, k .J. Ol•on, et 
al., 19'11. Reault• of• toxicity study in 
dogs and terat011nlcity 1tudiea in 
rabbit• and rate administered 
monomeric •tyrene. Tox. Appl. Pharm. 
45:293-294). Do11 levela were 200. 400 or 
60011111/ks bw/day. The control, 
received peanut oil only. At the two 
higher dote level•• minimal 
hiatopathasollc effect• were noted in the 
liver (Increased Iron depo1it1 within the 
reticuloendothellal cella) a• well a• 
hematolORic effect• that included 
incre11ed Heins bodie• In erythrocyte• 
and a decreaaed packed cell volume. At 
the loweat do•e level (20011111/kg/day), 
these effecta were not noted. Using 200 
mg/kg/day •1 • NOAEL In both •peciea 
and an uncertainty factor of 1000 ba•ed 
on • n animal •tudy of le•• than lifetime 
exposure and consumption of 2 liter• of 
water per day, • provi•ional AADI of 7 
mg/I we• determined. 

Styrene ha• not been shown to be 
mutagenic in Salmonello typhimurium In 
the ab•ence of mehlbollc activation, 
while poailive reaulta have been 
obtained In ye•at, fruit fliea and cultured 
mammalian cell• with metabolic 
activation. Styrene produced poaitive 
result• In culturad mammalian cell•, 
l•ol• ted human lymphocytea and when 
tested In vivo In rate and mice. 

The NAS (Drlnki111 Water and 
Health, 1977. Vol. I) ha• calculated • n 
ADI of 0.1331111/ka/d•y baaad upon • 
•tudy In rat• (Wolf, M.A .. et • I. 111M. 

ToxicolORlcal Studiea of Certain 
Alkyl• ted Benunea and Benzene. Arch. 
Ind. Health. 14:387..-J, Ualnl • NOAEL 
of 0.133 ma/kg/day, with an uncertainty 
factor of 1000 and the •uumptlon that 
20 pen:ent of total intake 11 vi• drinking 
water, • value of 0.9 m,/1 wa• 
determined. 

Styrene ha• been teated for 
carcin011olcity In aever• I animal 
•tudiea. In one atudy (Ponomarliov. V .F. 
and Tom• tla. L, 11110. Effecta or Long 
Term Oral Adminlatration of Styrene to 
Mice and Rat•. Scand. J. Wort. Environ. 
Health. 4 (Suppl. 2)127-1.JS), an 
lncrea•ed Incidence of lung tumort wa• 
found In one atraln of mice, but th ,~ do•e 
reaulted In •xceuive early mortaluy. 
Elevated tumor incidence• were not 
obaerved In another atrain of mice or 
rat•• In the N• tion•I Cancer ln•htute 
bioa•aay of atyrena, a atatiatically 
•lgnlflcant lncre•• e In alveolar/ 
bronchiolar •denomaa and carcinoma• 
wu 111D In male and female r• ta • t • 
do1e of 3001111/"%:f.lNTP, NCI No. 
1985, 11119). In • n lion atudy 
(Jersey, G.M., et •L 1971. Two year 
Chronic Inhalation Toxicity and 
Carcinogenicity Study on Monomeric 
Styrene In Rat•. Dow Chemical Study 
for MCA. Dec:. a. 11178). the incidence or 
leukellli• /lymphoaarcomaa wa• •lllbtly 
elevated in female rata. The IARC ha• 
cl•• aified atyrene In Group 3; 
inadequate evldenat for carcin0t1enicity 
In humane, limited evidence for 
carcinogenicity In •nlmala and •ufficient 
evidence for activity In abort-term teata. 

Styrene h•a been c:luaifled In EPA'• 
Group C. accordina to EPA'a Propoaed 
Guideline• for Carcinotlen Riak 
A11e11ment based upon •everal po•itive 
animal atudiea which are limited du• to 
poor aurvlv•I of the • nimala. Styrene 
haa been placed In Regulatory Category 
II and the RMCL la propo•ed based upon 
the provisional AADI of 7.01111/I with •n 
additional factor of 10. with 20 percent 
drinking water contribution factored in. 
The RMCL la baaad upon chronic 
toxicity d• t• bec• u1e the biou•ay d• t• 
are very limited and Inadequate fOI' 
extrapolation purpoaea. An additional 
factor of 10 wa• conaerv• tiv• ly applied 
baaad upon the equivocal evidence of 
carcinogenicity. 

The odor threshold for atyrene ia 
between 10 and 90 ppm wbile the ta•te 
threahold la between 0.005 and o.m 
mg/I. . 

Expo•ure to alyrant • t hip do•e 
levela re•ult• In •d- b•• lth effect• In 
• nlmala. Bec•u• •tyNne la likely to be 
occunlni In drinklna water, EPA will 
propo•e • n RMa. and primary 
rqulation. lut RMCLof0.14 aia/1 i• 
propoaed. b• aad upon •n MDI of 7 ma/ 
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eolwet utradkln-tU c:luomaqnpby 

--:::-~lnFDA'1 
.,,..ai-,.... report far FY 77 OD 
,-dc::klN ........ toupliene WH 

detadedlaU,--tol •-pln 
........ la Ille ff 7t total dietary 1tudy. 
die PIJA ...... 1mt,phene !net. 
nllliaa 6- 10 to II N/q In 10 percent 
al die .... hlta lllduded In the dlewJ...., far adalta. Toupbene wa• 
detaded la• percanl of the oila and fat 
aaaplea blafuta; -1n11ona 
....... 6- to to 173 Hfk,. ltealdue• of 
taxoph t .....-. from 30 to 77 J&l/q 
._ allo nporttad ID 10 pen:ent ·olthe 
ftllllble ...,._ and eo percent of the 
oila and fat Maplee for toddlers. 
a-t USDA activity (11111W3J failed 

to detec:t toupliene reaidues In animal 
-t prodacta. 

Ambient air ltudie• conducted 
~ 1e,o..1171 reported maximum 
toxapliene '"- u hi8h •• 8.7 l'&f m•. 
ffoweflr, beca- of aubttantlally 
nduced ~ ntn alnce theae 1tudies, 
actul lnw at thla time are probably 
C01191denbly lower. 

Toxapi- bu been detected In 
atreama and riven and In drinking waler 
In two Stelle and In twenly-aeven 
ayat-. INl8d by EPA. None of the 
aurf101 or5: water 1y•tem1 
analynd the RWS contained 
detectable of toxaphene. 
Compll•- data from the National 
Interim Prfmuy Drtnklna Water 
Replatloa did not report loxaphene in 
IXCIII of the MCL. 

Ht10lth l/ffect$. Acute expoaure to 
toxapbene nauta In a variety of central 
nervoua ayatem elfecta. includin, 
aallvatloa. hyper excitabllty, behavioral 
c:buaea and convulaiona. The kidney, 
liver and tntae are alao affected by 
acute expoeunt to toxa•phene. The 
critical tarpt orpn In chronic or 
1ubcbronlc expoeunt ii the liver. One
day ._ta were calculeted baaed 
upon kidney end liver pathology a• the 
critical endpointa. U•ina a LOAEL of 4 
mafq/day, en uncertainty factor of 100 
end COUWDptlon of one liter (child) or 
two lltera (adult) of water per day, 1-day 
numben of U ma/I for the child and 
1.75 ma/I for the adult were calculated 
(Lackey, R.W.1N8. Observation• on the 
Acute end Oironlc Toxicity of 
Toxapbne ID the Dos- J. lndU1trlal 
HnleDa ToxlcolosY. 31:117-1211). 

·'fen-day -t.n were baaed on the 
lian1flcent nRlta of the Lackey (1949) 
atudy. Mlalaal kidney end liver 
patbolao ._ reported In dop 
ellpC)Nd to taxapbene at 4 llllfq bw / 
day for ap to M daya. 11lete effect• 
._ DOt obNrftd 11 blper dole• In 
01W apedea. It la mcertaln If the•e 
effacta -within 10 daya of expoaure. 

Occuional coovulaioaa wen alao noted 
at thla lem. Ulina the LOAl!L of 4 ma/ 
q/day, the ten-day health edvleory la 
G.08 ma/I for 1 10 q cblld and G.211 ma/I 
for I 70 q adult, llliDa ID 1111011rt1lnty 
factor or 500 end 2000. re•pectively. 

The NAS (DrilWIW Water and 
Health. 11177. Vol. I) &a, calculated en 
ADI ofo.ootz3 rna/q/day for 
toxapbene. Thia wa• baaed upon • 2-
year nt atudy In which 1.25 ma/q/day 
wa• aelected a• the NOAl!L and an 
uncertainty factor of 1000. 

Toxaphene baa been abown to be 
mutqenmlc In the SalmaMlla 
minroeomal revene mutation anay, 
with mutqenlclty decreaaed by the 
addtlon of active function oxldaae1. The 
National Cancer ln1tltute carried out a 
1tudy (NCI. 19711. Blouaay of 
Toxapbene for Pouible Carcinogenicity. 
NCI Carlnogeneal1 Technical Report 
Series No. 37, DHEW Publication No. 
(NIH) 7&-1132) on the carcinogenicity of 
toxaphene In which male and female 
mice and nta were fed varloua doae1 of 
toxaphene added to the diet a• an 
acetone aolulion. 2 percent com oil. It 
we• concluded that under the condition• 
of the bi01111y, toxaphene waa 
carcin011enlc In male and female mice, 
causing increaed incidence, of 
hepatocellular carcinoma• In • dose 
related manner. The resulta also 
1uge1ted that toxaphene wa• 
carcinogenic for the thyroid of male and 
female nta. In a aeparale study, with 
male and female mice (NCI, 1979. 
DHEW 7&-1132), lncreaaed Incidence• of 
hepatocelluar carcinoma In male mice 
were obaerved after 111 montba of 
toxaphene lngeatlon In the diet. The 
lARC baa cla11ified texaphene in Group 
Z; inadequate evidence for 
carcin011enclty In human, and adequate 
evidence for carcinogenicity In animal•. 
Toxaphene baa been cla11ified In EPA'• 
Group 82, according to EPA'• Proposed 
Guideline• for Carcinogen Rlak 
A11111ment. baaed upon the positive 
reaulta In 1tudiea In nta and mice. 

EPA'• CAG have derived estimate• of 
riak of dally expo•ure to toxaphene In 
drinking water baaed upon the Incidence 
of hepatocellular carcinoma from an 
lngeallon 1tudy In mice. Table 13 
1ummarlzea the CAG riak e•tlmate. 

EPA'• MCL for toxaphene In drinking 
water, under the National Interim 
Primary Drlnkina Water Resulallon,. i1 
o.oos ma/I. Thia atandard la baaed on 
the reported organoleptlc effect, of 
toxaphene at concenlrlltlona peeler 
than Ii 1'8/1 (Sigworth, E.A. 1965. 
lndentlfiatlon and Removal of 
Herbicides end Peallcldea. J.Am. Water 
Worka A•aoc. 117:10111). 

EPA'• ambient water quality criteria 
for human health, con1ideri111 ingeatlon 

of contaminated -l• and aquatic 
orpnlama la ....-111 u concentration 
levela of7.1111/1. 0.71 nail and o.cm na/1 
equivalent to i:ablal8d9XCIN cencer 
ri•ka of 10-1, 10-•, and 10-•, rnpectlvely. 

Toxaphme bu bNa reported to ba\'a 
en orwanc,leptlc tbnellold ol0.14 ma/I 
and the WHO bu not datarm1nad • 
auJdelina for toxapMM In drlnklna 
water. 

The avallable data Indicate• that 
toxapbene la I potent c:udnopn In 
1nlm1la. For tbi1 - end becauae 
there 11 --In drlnklna 
water, en RMa. and • primary drlnkina 
waler resu)atloa will be propoaed. The 
RMCL will be baaed upon can:lnogenlc 
effecta and an RMCL of zero 11 
propoaed. 

23. Z.4.li-TP 
Z.4.5-TP (2-(2.4,5,-Trlcblorophenoxy) 

propionlc acid or 11lvex; CAS #9$-7Z....1 : 
current MCL la 10 jif/lJ la • herbicide 
that ha• been uaed for weed and bruab 
control on nnaeland and riahta of way, 
pa•turea, commercial or OlllllDIDtal turf, 
home weed control and weed control In 
and alo111 canala and other waterway,. 

2,4,5,-TP 11 aoluble In water (140 mg/I 
at 25 "C). The en\'ironmental per•i1tence 
of Z.4,5-TP la expected to be relatively 
abort. Phenoxy acid berblcldea undergo 
photolyail end bacterial desndation. 

In 1979, EPA lulled an emergency 
auspenaion order coverlna the uae of 
Z.4.li-TP for weed end brUlb control in 
fore1t1, righta of way, pa1tures, 
Irrigation canala. and other waterway,, 
turf• and bomn. The auapenalon wa• 
never lifted. and all reglatratlona for 
berblcldea cont•lnlna Z.4,5-TP are now 
canceled. While there la atill limited uae 
of existing atocka of certain Z.4,5-TP 
producta (non-auapended uaea only), the 
exlstlna 1tocka period baa expired for 
most product•• 

Analytical Method•. Analytical 
methoda 1v1ilable for analyzlns 2,4,5-TP 
In drinking water Include the 
derivatlzatlon-pa chromatography 
technique. 

Human Bxpasure. No comprehenaive 
data are 1v1ilable on tlae levet. of Z.4,5-
TP In the U.S. food 1upply. Data on 
level• of 2,4,5-TP.on applea In 11175 
Indicate the prnenct al rnl"-9 ln 
unwaahed fndt of87 /Alfka Initially, 
decre• 1i111 to 311 /Al/ka after 4 montba of 
atorqe. 

No data are av1i11bla on lavel1 of 
Z.4,5-TP In air. 

Z.4,5-TP baa been found In drinldat 
water In tbna Statw. Of alpt aurfact 
1yatema aamplad ID the NORS. - 1uae 
ayatem wa• found to caitaln O.OZ ""'1 
2,4,5-TP. In Iba NSP, 1.4.1-,,, WII not 
detected in any of the 10l 1urface water 
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1y1tem1 aampled. Nae oldiezt -,face 
wai.~uap1ac1 ...... aws 
coatalaad ~TPla_ol.._ 
llliaillla- .....,....,._ llait of 0.1 Nfl. 
~ol~TP ...... 

fna a.CD too.DIN/1 ww ..,._,.Ill-a 
U8G8-, olftiii.Md drtnldaa waler 
c:oll4lc:l9d 6-11-'-wwter.,.._ 
In Florida. 

Nalicmal .....,..._ rwpcllta abow 
that -aec11- ±rl wfam lJllan 
vtolatwd ... Ma. far~TP. 

naw.t .................. from 
3 out olU7 ... ...,._--,lad In 
Plortda _......Z.U.1Pladler...
of O.Ot to II.OIi Nfl. A UIG8 Rrftf of 
pound •~pU.. la Plortda abo 
detectwd wt lffela nnalnl from 
OJMl'lfl to UD Nfl. 

Z.U-TP NI baa luund In huardoaa 
w11t1andlll ..... -lff.'111w 
colllpO!ad 19 acibila and II wtdet,, UNd. 
H«lllh~TPII 

eo111 .. inated toe::lenll with 
u,,,.TaJD. • IDxk: 
polychlarineted 
Subatallllal ddfwrmcN la Ille toxicity of 
Z.U-TP llnw bwwa rwparted. probably 
baaed upon Iha deine of cantamlnallon 
ofthe 11-d 

Stllllt, _. ..,_... toZ.U.TPal 
hlahdoNe- • yartetyol 
pb,-olop:al and bloc:lwmk:al effecll 
lnclllllmt dlpl I r poaarior quarlff 
muede ~lrritatkm of the 
atomwda •1111--lffs and kidney 
d,unqa 111--•1• Wramc 
IXJIC)la'W lo Z.U.ff ID Wllim• le bu 
produced luatapwdiolap:-.., In Iba 
liver ead lddneJ, while cbrcmlc ltudiee 
have noted achene effect, 1uch u mild 
d..,_.tloa ud-'aof 
hepat~ --,•Died by elevation 
of SG0t and IICPT. 

The available data .,.. Inadequate to 
eatlmall w 1-4•J;ah•cl--t for Z.4~ 
TP. Two 1111P11 1llldlee by Dow 
Chemical (llU. la'S) that dncribad lhe 
toxlclcy of z.u. ff to rata ud clap were 
examioad. No effecta were raportecl ln 
dor wdmlalslend z mc/qjday Z.~TP 
In the diet for• daya. Only one dose 
level wa1 ~ la lhla stlldy, and 
the available dnaiptloa ol lhla 
unpublished woril provided no details 
on the exteal-ofpatholop: 
examiDalioD. kl ;J:;T:"kw 'fflldy, rat, 
adJainlsllred I clay .,f the -'ium 
wt ol PC8B ..._ of ~TP for IIO days 
had an iDcrNN In nlatlvw wellht ol the 
liver and kidney with "lllltopalholotic 
cbaJ1918"1DbQdL 

Of !MN two ltudiea. tbe study ID the 
dot tut lcllRllll•d • NOAIILof Z mcJ 
q/daJ WU ... too• laal•tea 10-day 
aa..-LlJ8UII ... NOAIILolZme/ 
q/day, •D ~ f•aorallOO 
baaed.-ananiaallblllYud 
conaumptiGG alt ui. (diild) al 2 litara 

(adult) al_.. par da1, lG-d•y oamben 
of O.Z -,JI wnd o.7 lllfl wen 
datmalad for the daild and adult 
respec=. 

111• (Drinkilw Wateraad 
Health, 11'17, Vol. I) ua calc:ulated an 
ADI forZ.U.ffbwad.,...a ~ 
f ..... ....,~1-..Solltll 
Wewd Caef. Pnlc. 1• A--• l Meetiot
)acbmyllle. l'laricll, .... ---) In 
clap ID wbk:IIIQ.71-..Jq/day WU 
...... ..... NOA1Lti1m1t1ua 
NOMI. •-I .. -1wloty fac:u of 
1000. tbe NAS c:alaalated wn ADI of 
OAmll..Jb/clly. 

111• MDf will ba clatenaloed baaed 
upon tbe- llady-t ti, tbe NAS to 
calcala• ... ADI (MalllMa. tsm. Sollth 
Week Caal. Ptac. lltli Almual Meelille, 
Jacboavtlla. florid•• pp. t»-aS). Using 
0.71-..Jq/day n Ille NOAEL an 
~ty fac:tar ol 100 and 
conaumptloo of Z liter, of water per day. 
ID AADI or Q.2111 rnc/1 bas been 
delwnllloed. 

A muta,anlcity-y~ et 
al., 19'7Z. J. Apic. Food 20(:1):W) 
on Z.U• TP fOUDd that Iba aimpouod did 
not cauae point mutatloDa In biatiduwt
requJriaa mutanla ol SallllonaJJa 
typhimurilll& Limited data II'• available 
OD the potalial CIICUlll8•Didl)' or~ 
TP. lo one atudy (lnMa. 19811. J. Natl 
Cancer lnat. 42:1101). cbronlcwel 
expoawe to Z.~ TP did not algnificantly 
lncreaae the Incidence of tumors at any 
1ile In mice exposed for~ week.a. 
while another 1tudy (Gehrlna and Beato, 
11178. Ecol. Bull. Stockholm. 27:122) also 
showed no Increase In tumor Incidence 
In rata or doss expoaed to Z.4.5-TP for Z 
yeara. However, theae 1tudlea did not 
employ the recent NCI bloaasay 
procedure recommending the uae of the 
maximum tolerated doae and half of the 
maximum tolerated dose and thus It Is 
difficult to reach a concluaion on lhe 
can:fnotenldty of the compound. 2.4.5-
TP has been claulfled In EPA'• Group 
D. according to EPA'• Propoaed 
Guldelinn for Carcinogen Riak 
A11eurnent baled upon Inadequate 
data from animal etudin. 

BPA't Ma. for Z.~11' in drinkins 
water. under the National Interim 
Primary DriDklna Water Regulation•• II 
0.01 mc/L Thi, standard It baaed upon a 
NOABL of 0.9 ma/ks/day. with an 
uncertaloty factor ohoo and the 
ueumptlon that ao percent or the total 
Intake It Yi• drinldoa -ter. 

Exponn to Z.U.-'IP at hip dose 
levelt lftulll In a variety of chronic 
actv.M health effecta. 11wca- tbia 
contamlnaol allo bat hem detected In -' clrinkllll-• .,.._, an 
RMQ. and a pri-•r, ,...i.ttan will be 
propoNd. An RNCL or G.Ol2 me/I 19 
propoaed baaed upoa the MDI (0-Za 

1111/1) witb 2111 pm:em drillldaa waler 
contribuboL 

24. Xylene 

Portbei-poewaol..._....-.L 
xyleue la If wd to be Iii• mixtunt 
(CAS•~allllne ..... 
(ortbo-, CAS • ....,~ ...,., CAS • 
1~ •-I para-, CAS • za..a..a). 
:X.,leue 1-ere aliabtlJ sahble ID 
water wnd- ..WW la wlcaliol. elMr 
and-•DJadiwr..-icliqaida. 

Xylmw 1,o _. ID eYiatia and 
autcaobila ....... prolwdtvw-tlnp. 
In tbe IIJII .... al-•ay .... 
ct-icala.~ •-d 
vitamlna, and u ....... ,...., 
pn,para~~ ....... 

Analytical MetAota Aaalytlcal 
metbada nallablefor....,..-,leue 
ID drinkina-twr lllda ... ,_.. and 
1ra.,....~qrap11y ...... . 
HUIIIQII~ No Jnfmm• tlon WU 

available an Ille~ bdwb al xylene 
from food. 111• a.dlwn levwl al ~xylene 
In ambient air reportedly l'UIIIII from 0.4 
,,..Jm•m naral ud-.-to 3 ,,..J 
m• In 110111a1 domlmtwd anu. Median 
levela of DHod p-xylem («-blned) 
ranp from 0.4 ,,..Jm• ton ,,..Jm• ID 
aoun:e daminatwd-. Bued cm tbeN 
data, estimated mulmam dally lntab 
for adulta In rural and -.m dominated 
ereaa, reapectively, would approach I 
1A8/day and 1.7 w,/day for aD ilomer9 
(combined). 

The reaulll of the CWSS IDdlc:ated 
that approximately 3 pen:ent of the 
ground -1er ay1tema contained 
detectable levelt or xylene while the 
CWSS Indicated that xyluw wu In I 
percent of the 1urface -ter 1Up11liea. 
The maximum detected leval ol 
contamination reported in federal and 
state 1urvey1 wu 7liO /A8f1 ill around 
water and 5.Z /Jolll ln aurface water 
suppliea. 

Health Effea.. The priDcipal toxic 
effects of xylene .,.. central MrYout 
system dlatwbancea, audl u cbanan ID 
numerativa ability ructlon ~ tbart
term memory and 
electroencepbalocn~ patteroa. 
Xylene allo affecta Illa liver at "'7 blah 
concentratlooa. A t-4•y maber _. 
calculated for x,._ bawd upcm an 
inhalation • tudy In.._.,... ... 
(Gamberale, et al. 111171,. ~ to 
Xylene and Ethyli.-DJ. ar.ct. on 
Central Nervou1 Function•. Scan. J. 
Work Bovlrm. Healtll. 4:111&). 1w 11m 
1tudy, a NOABL wu deta I d 1t aa 
inhalatian CODCB1tralkm aluat-.fa• 
11 for approximataly-baw. U .. 
1300 IDlfm•tbe NOABL ,_ a 1-day 
expoeure. u aocan• iDty fwa. ol 10 
and -iitlan olt liw (c:lild) ar z 
liter• of-• (adalt) par clly. 1-day 
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DUaben al U -.JI (or a 10 q child and ~=a ,Oq adult __ 

a-m:-;:;,: I liuo toxk:olopcal 
data - lo calailate to-day 
....._....._, 10-daynuaben 
... ce......,bued11p1111 • 1tudy 
(e•r,.tar,et • l.1971. htroleum 
lly.-'-TGlddlJ Sbadla V. 
Aaia• l •-1"-•ait..,..... loVapon 
al ..... x,laala. Tmdcal.Appl. 
...._.,11:111) ill ntsex,-d by 
illll• J• tlaa ID alud x,lm• at DIii me/ 
••••~-,(Ida,-/.._) (or up 
loU...., No...-llc• nteffecta on 
blood c:li•Mby or U- hlatoloo were 
nparted u • ...it altbe xyl
..,_... .,...._,mc/m•u a NOAEL, 
•n --• i11tJ f• ctor al 100. • nd 
c an111111 lklll flf t llter (child) or Z Uten 
(adult) al-ter par day, to-day oumbe,a 

al 7.1=• 10 q c:hlld • nd 7:1 ma/I 
(or a 70 alt ... c:alcul• tad. 

A AAD1 for xy1- la 
hued oa u lalial• tion atudy Oenldna. et 
al tl'1'0. ......... lnhaJatioa Studies OD 
&an.. TON11118, o-Xylene and Cwoeoe 
on Bxp• ila•Dtal Anlmala. Toxicol Appl. 
PbarmacoL 11:111) !II rats, swnea pip, 
~ aad clap. In thJa atudy, 
• llimala..,. npoeed at a doae level or 
mmcJa•caaim-ty (or110d• y1. No 
atatlatlc•DJ liplllc:•ot effecta were 
ot-wd with napect to body welaht. 
bematolau and hlatopaa'::tcal 
ax• m1nat1on al treated . u,1na 
3S7 mcJm•u tbe NOAEL. an 
~IJ lactor of 1000 beaed upon an 
mlm•1 at1ldy with few anlmab per doae 
lenl. and couumptlon or 2 Utera of 
water par day, a provl1lonal AADI of 2.2 

me/I - calailated. 'l1le utlmated conceotration for 
detection by tuta and odor In aurf ace 
water la Cl.I to t.O me/I (Mlddleton. et al 
11151L J. Am. Water Worb ANoc. 50:21). 

Utile data .,. available on the 
c:• n:moflllldty of xylene. One atudy 
aumlned tbe dermal elfecta of xylene 
and ~ that xylene wa1 not a 
akin tumortpn. A loot-term 
c:• n:moflllldlJ bloa1Ay la preaently 
belna coadact•d by the National 
Toxlc:oloa Praaram- Mice and rata have 
been treated, but data from 1h11 atudy 
.,. not yet anll•ble. Xylene baa been 
tlueifled ID IIPA'a Croup D, accordlna 
to IIPA'1 PropcNed Guidelines for 
C•rdnofm ltllk Aaaeaameot, baaed 
upon Inadequate data from animal 
ahadlu. 

ExpolW'8 to xylene at blah doae levels 
bu been llloWII to lfflllt In chronlc 
toxic affecla. For 1h11 re• aon and 
bece- there bu been aiFiflc• nt 
- al thla contaminant In water, 
•n IMCL aad a prim• ry nplation will 
be propoNd. An ltMa. of OM 1111/1 la 
propoNd. hued upon an MDI of 2.2 

mc/1 uaumina 20 percent drlnklna water 
contribution. 

C RMCLS Not Propond 

t . AtnJ:lm 

Atrulne (lk:hloro-N• thyl-N'-{t
methyletbyl)-t~triuine-Z.4-dlamlne; 
CAS #~Ila• herbicide and a 
plmt-,rowth raau)• tor. It la allchtly 
aoluble In water under nonu1 
coodltlom (33 ma/I at r, "C). Jta vapor 
preuura la low (Uxto-• mm Ha at 30 . 
'C). l>omntlc UN o( atruine ii 
eatlm• ted to r• nae be'- too and soo 
mlllioa pounda annually. About II 
percent of the domeatlc• lly aupplled 
• truine la uaed on corn and aoybema . 

Analytical Method,. Analytical . 
methoda • vallable (or maJyslna 
atruina lo drloiins water ioclude the 
aolveot extnct10011aa chromatography 
technique. 

Human Expa.ure. Ver, Utile d• ta an 
available on atruloe levels In food. The 
1971 and 19'1Z Natioo• l Solla Monltorlna 
Prosram reported that 1 percent of ,rain 
and veptable aamplea from anaa 
where atrulne la uaed c:onlalned 
atruloe In exceu of the mlolmum 
detection level of 10 l'lfq. Atrulne 
residues are permitted on certain cropa. 
U all fooda c:onlaloed atrulne re•lduea 
up to the tolerance level, an adult might 
htve a d• Uf atrulne residue Intake of 
up to 77 l'lfd• y. 

No Information la available on the 
level of atrulne In • mbleot air. 

One large aurface water aupply 
ayatem aampled lo the NORS contained 
0.t 1'8/1 atrulne In lta finished d.rlnltlna 
water. Durlna the NSP, Z9 percent of the 
aurface water •y1tema c:ont• ined 
atrazlne In exceu of the quantification 
limit or 0.1 l'lfl The range of po1ltive 
values waa o.t-2.9 111/L 

Atruloe waa detected In alx aamplea 
from drlo1dna water auppUea drawn 
from Northwestern Ohio rivers. Atrulne 
level• ranged from 0.087-15.11 /11/1; the 
average reported value waa 11.78 ,.,/1. 

Atrulne coru:entratiODI were 
detected durlna • atudy comparlna the 
effectiveoeaa of varloua types of water 
treatment for the removal or herbicides . 
Average conceotratlooa of atrulne for 
the three auppUea were 0.IIO, z.t and 3.31 
/11/1. respectively. Peu conceotratiOD1 
were 1.2Z, I.Zand 7.IM 1'8/L re•pectlvely. 
Atrazlne waa found lo a major water 
•upply on the Mlulaalppl River at 4.7-
5.111a/L 

Two llfOUDd water ay1tem1 analyzed 
in the NORS contained tncet1 or 
atruloe. Ground water auppUea lo three 
mtdwntern Statn teated po1ltlve for 
atrulne, with concentntlona typically 
In the nnae of o.a 1'1/L 

Health Effecta. lmldflc:lent 
toxlcolopc• l data .,. anll•ble on the 
abort-term affectl of atrulnl to 
calculete 1-d• J or to-day • --menta. 

Atruloe •pp•• n to beve low chronic 
toxJcity lo Ullm•1a. ID • 1-,-• r chronic 
feedina ahldy • t too ac/1 lo the diet of 
rata. no.-, ormlc:r-.,ic alpl of 
toxlclty wen obNrnd. 'l1ia NAS 
1Drinkin6 WataraadH«llth. 11177, Vol 
I) calculated •n AAlll for atruioe beaed 
upon an.,_. at1ldy (In-. J.JlM.. et 
al 1111111. Blouaa, al Pwticldet • nd 
lnduatrvol Chemic• l• for Tlam«ipnlclty 
In Mice. A pral1mlo• rJ note. J. N• L 
Cancer loaL 4Z: 1101-1114) In mice In 
which • doN of Z1.I -1b/day waa 
abown to rnult In an lni:lcfanai of 
hepatomu of t.21 percent lo c:ontrola 
and 5.8 percent In atruloe treated 
animals. An ADI olo.oztl mc/kafd• 'f. 
waa determlned hued upoa Zl.1 maJq/ 
day aa a LOABL aad •n unc•rtaJnty 
factor or 1.000 hued oa mlm•1 atudy. 
Baaed upoa the NAS ADI, a provlalooal 
AADI or 0.71 me/I - calc:ulated, 
allllllllDI coaaumplloa of z Uten of 
water per day. 

Atrulne baa not been ahowo to be 
mutqenlc In at•ndud UM)'I with 
mlcroorpollm• aad atudln on the 
carclnogenlcllJ of tbe compoand bave 
ahowo lncoaclualv• reaulta. 'l1le JAJtC 
be, not evaluated tbe carctnopnlclty of 
atrazlne. Atruloe bu been cluaffled in 
EPA'a Croup D, accordioa to IIPA'a 
Proposed Guldellnea for Carcinogen 
Rlalt Alaeameot. bued upon 
Inadequate evidence from animals 
atudlet. 

Only the Jonn atudy la available on 
the health effectl or •trulne and thla 
•tudy la in4dequate to aerve u the bula 
for the RMCL. Other atudln 111bmltted 
to IIPA'a Office or Pwticidea Ptosr• Jm 
have been Hriou•ly queetloned bec• uae 
of uoacleotlfic lebontory tec:lmlquea. 
Due to the paucity or tbe toxicologlc• l 
data, an RMa. and prtmuy raau)• tlon 
an not belna pl'lll)ONd (or • truine. 
Atrulne will be reexamined (or 
regulation when the toxlcoloo d• ta 
be1e la expanded. 

2. 2,3,7,&-Tetr• chlorodlbemo-p-dloxlo 

2,3,7,&-T• tracblorocllbemo-p-Dioxin 
(2.3,7.&-TCDD: CAS #~)la not 
JD• Dulacturad purpoaeful1y; It la formed 
aa a coolamlnmt or lmparlty durlna 
chemical productloa or ch•mlc• I 
pyrolyai•• Z.U-Tridlloropll•no (Z.U
TCP). a cbemlcal b-•d from 1,l,U
tetr•chlorobeaw. II rmt•alnat•d 
with U.7 .&-Ta>D. &.U-TCP 11. In tum. 
uaed lo the plOct.ctloll al -1 
herbldicu. includlle &.U
tri~ •ckl (Z.U-T) 
eaten, and Silftll. 'l1lenlor• • U.1.&-
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theateDtaldlmda=.a-
TCDD) on,teeine..._ the 
~.n........, a .,.._.111, lrwwwk --wldc:h the 
A.-,_. (1) lladJ lllenabn al 
dlmda 1111111--•tlo. ............ the 
U.S.. ad.._ 111b to peapla ud the 
••Ii t Ill damHp dloxin-
oe•aei+-r-d ..._ dial tbrNtw public 
11,aal& (I) ... ..,. to pronet f11lln 
coat I .... ud (f) W _,_ to 

dallroy • clllpON al --- dimdna. &oJtJ, 11/fect& 1.1.1.a-TCOD :. 
nadllrabawlladbJ_..foDowlna 
a111iar..a • ...i...-.u11:. 
rap6d!J clltribatad III I'-with a blab 
lipid «-taat.111e lmr~ta a 
-tar lltl al •--lallan ID many 
ll)ldN. Matabolm alU.7.8-TCDD 
ocaan llowlJ. with lbe polar 
metaboliw mu:ratacl ID the llrine. 

Cbaractarletic: ~c 
effac:ta -1lllll &om expaeura to 
u,7,a..TCDD lachide thymlc atrophy 
ud -'lbt ic.. In cartala apacla. liver 
damaea ,. a -tar patbolap:al effect. 

One-day • I I mll--• calcwated 
bued WI a ,tadJ ID rall (Tllrnar, J.N. 
and D.N. Collllll. tm.. Llvw Morpholao 
In GulnN Pip Admlnlateracl either 
Pyrolyalal'nlductaolaPolycblorinated 
BipbaQyl Truaformer Pluid ar u,7,a. 
tetrac:blaro-dibemro-p-dioxlna Toxlc:ol 
Appl Plwmacol. 87:'17-4211) when a 
11.npe day oral de.a of 2.s.7.8-TCDD 
lnduold liver cbanaee In female plnea 
pip. UIAJII a LOAEL of0.1""""' an 
1111certalnty factor of 1,(0I and 
couwaplioll or liter (child) or 2 liten 
(adult) of water P.9! day, 1-day nwaben 
of 1.0 x 10-• ll&flfor a 10 Ila child and 
3.5 x 10-• "8fl for a 70 kg adult were 
calculated. 

Ten-day aueumenll were calculated 
by dlvldlna the one-day •-enta by 
ten. Conlequently, 11).cfay nwaberw of 
1.0 X 10- • _M/1 for a 10 k.l child and 3.5 
X 10- • 11&11 for a 70 q adult were 
c.,lcula•ed. 

A prvvlalonal AADI bu been 
calculated that la comi1tent with that 
developed by the Apncy u Indicated 
by the BPA. Ambient Water Quality 
Criteria for 2.3.7.a-Tetnchlorodibenzo..p
dioxln (U.S. BPA. 198f. Ambient Water 
Quality Criteria for 2.3.7.&
Tetrachlorodiobenzo-p-dloxln. EPA WJ/ 
5-80-007) when It concluded that the 
0.001 ua/ka dole In a three-pneratioo 
reproduction 1tudy in rata by Murray, et 
al. (Murray, P.J. PA. Smith. IC.B. 
Nitackle, C.G. Hunlatoa. R.J. koclba. and 
BA. Sch-ta. 11179.11uft.aeneralioo 
Reproduction Study of Reta Given 
u,7,a. Teracbloro-p-dio fl'COO) in 
the diet. Toxlcol. Appl. PbannacoL 
IO:JWS1). Ill conjunctloD with 
nproduc:the alecta DOied at G.0011 ua/ 
q Ill a limited ltady with_.-,. by 

Schantz. et al (Schantz. SJ.. DA 

~~~IDNoo-
~PrilulllQnalcallylxpoeedto 
Plfty ,.,. par Trtllka 1.1.1.a
Tetradllora--1>11 • m (TCDD). 
Toxlcol. Appl. l'lluaacaL taAtlO). 
...,._ .. a LOAll, -~ 
1•odwcttff a&c:ta. A LOAll. olQ.CIOl 
ualka- Nladed. with .. --1aln1J 
faclw'all.OIIObuad 11PW1 anulaal 
atadJ ud C D• I MMII tiaD al lli._. of 
-• par day, -1llJII ID an MDI al 
U x 10-•llllfL 

11le NAB~ Woarond 
Health, 1971. Vol. I) calmlatad an ADJ 
of OJ11101 ..,.. day buad WI a 1J -
oral tnai-t l1lady ID rata (koclba, R.J., 
P.A.~. c.N. Puk. and P.J. Gellrtnt, 
1n.1,s,1,a.T~ 
dioxin (T(DD): ~ta ol a 1~-
Stady ID Reta. Toxlcol. Appl. Pbarmacol. 
35:113-.Vf) 111iDt a NOAIL al Cl.DI vc/ 
q/day, an -1ainly factar al 100 ud 
comumpliWI al I lltan al-• par day. 

Mutqenlclty .......... abown 
coofllctlnc rwulta with lncaaclalve 
evidence u to the .... ,....,1c1., al 
2.3.7,a.TCDD. Antmal 1tudlea bave 
clemomtnted the camponnd lo be a 
potent animal carcina9=- Oral 
admlnlatntiaa of u,7,&-TalD. either In 

. the diet CII' by pvaae, rwulta ln the 
production of bepa~ carcinoma• 
In female rata and both - of mice. In 
the National Toxicoloa Procram 
biouaay (N11', llllO. Bloaaay of 2.3.7.&
Tetncblorodlbemo-p-dioxln for 
Poalble Can:inotlenlcltJ (Gav.,. 
Study). Carctnopmsla T•liJII l"lopm. 
NCI. Nllf. Betheada. MD and NJ1», 
Reaearcb TrianaJe Puk. NC. Pub. No. 
112-1785). rata and mica were daNd 
twice weekly by pvqe with U.7 .a
TCDD In a com oil-acetone eolullan. In 
male rata, a doMHlependenl lncreue In 
the incidence of follicuJar.cell adenomu 
or carclnomu of the thyroid wu 
obaerved. In female rate. «-wd 
lncreaaes In the incidence of 
1ubcutaneoua liaue llbroearcomaa. 
adrenal cortical adenomu and 
hepatocellular carcinoma• were 
obaerved only In the hip cbe ar,,up. 
Other 1tudlea bave reported aquamoua 
cell carclnomu In both NX• of rata 
and follicular-cell adenomu ol lbe 
thyroid In both male and female mica. 

A number of reporta and 
epldemloloSical 1tudlea bave attempted 
to relate Z.s.7.&-TCDD exponre to 
hwaan health effecta. s.s., ,a. TCDD bu 
been implicated u the ca1111live qent 
for chloncne. h,perplamwtalloa. 
alteracl liver functlclll and PQ1111rrta 
aalaDN tanla In humane. In addllloa. 
q-tlona bave bNa ralaad niaaidlnl a 
.,_ible relaliWllblp ~ 1.1.1.a-
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TCDD expoaun ud cancer. The 
available ,tucllea do not eatabliah • 
dellalle relatlcmaliip betweea u.1.a
TCJD ud lbe dnelopment ol twnon in 
hwnau. alllloaah aa •-ociation hu 
been ..... tad wltb IOft-~ 
-~ and 1tomacb 
cancer. 'l'lle lARC lian duaifiad U.7.&
TalD la Grollp 211; lnadaquta evidence 
few~ ia It--. •llfflc:lent 
evldem»for~lnulmala 
and ~• mdaact far activity In 
•hart--- ...... J.1.7 .. Ta)I) bu i-n 
c:luaiflad In EPA'a Croup BZ. ac:cordiol 
to EPA'1 PtapoNd Caldelinn for 
Cuc:1....-1t1u A-IIIIWN. bated 
upoa pcllitlva INlllta In ltudlu In rall 
aadmlaa. 

EPA'a CAC liaa derived eetlmatee or 
riak &o. ~ to z.s., .&-TCDD in 
clrinklaa wale baNd upon a 
c:an:ino9midty amdy CCXNlatina of 
lifetime faNlDa ol U.7 .&-TCDD In 
f-..la rate (kodba. ILJ~ D.C. Keye1, J.F. ea.r. at al. 18'17. laalta or. Two-year 
Oironlc Toxicity and Oncoaenlcity 
Study or U7 .&-Talrachlorodibemop
dloxin In Rate. ToxlcoL AppL 
PharmacoL~).Aq•, of 
1.aex1o•(ma/kafdayr1 WU calculated 
by lbe multi-l&qt model for thlt riak 
•--i. '1111a la lbe ,eometrlc mean 
or 2q•, calculatlolll bated on the review 
of tiAua .Udea by two Independent 
patholapta and corrected for early 
mortality. The CHEA riak estimate la 
ehoWlllaTable13. 

CAC (U.S. EPA. Health Aue11ment 
Document for Polychlorinated Dlbenzo
p-dloxln. May 181C. EPA-«X>/&-M-
014A) hu alao derived risk eatimatea for 
2.3,7.&-TCDD bated on the •ame 1tudy 
using other model,. The comparfaon for 
• risk ntlmate &om expo1ure to a 
2.3,7,8-TCDD level or 10· • ug/kg/day i• 
given below: 

10 ··-~-
10 ···-·-· 

·-.:::....""::-»- ol --~-- ,_.... LoffrobC ,._, 
1.ax,0-. t7 :ic ur• 1 1x 10 .. 
1.& )( 10.... 1.J x lO• 44 'C 10· • 

:::.-: t..'"".=:..-::--- · - .. -:\---:..,...,_ .. ___ .. --The EPA water quality criterion for 
2.3.7.&-TCDD for carcinogenic endpoints 
(U.S. EPA. ttlM. Ambient Quality 
Criteria for 2.3.7.&-Tetrachlorodlbenzo-p
dioxln. EPA t40/s-aMJG7) 11 J,3X 10-. 
,,./1 bated on an estimated human 
lifetime cancer rltk ol t x10·• and 
a .. lllDlns dally COlllumptlon of 2 literw 
or water and U I of ftlh and 1heltrl1h. 
The 1tudy and ltall1tlcal model used for 
thi1 rfu a1NNIMIII were the Nme 11 

thOM Ulad for lbe rtak _en, for 
2.3,7.&-TCDO prnlouly dncribed. The 
IDA h•1 IAued a Health Adwlaory 
(FDA. llllS. Statemant by 8.A. Miller. 
Director, Buftau of Food•• FDA. before 
the Sabcommlttaa OD Natval Rnoarcn. 
Agrlailtva Jl-,cla and Enviroament. 
U.S. H- ofR11pNNDtatlv-. J- 30) 
In whidl flab coataialnl >&0 ppt Z.S.,,8-
TCDD lliould not ba c:oaaumed and filh 
contalniDc <211 ppt 2.3.7,._TCDD do not 
J)OM a •-lwl baaltb concern. A 
tolerance or Q.OI ppm for 
hnac:hloropbeae -thylenabl1 (2.3.&· 
trichloruphaol) la or on feedatock 
cottaaMad ha bean Ht with the 
conditkm dial lbe 1Kbnlcal ,rade 
material coatain no_. Iha 0.1 ppm. 
2.3,7.&-TCDD (40 CFR llD.302). 

2.3.7,8-TCDD b•1 not been detected In 
drinking water 111pplin. The compound 
11 not mobile in nmoff or 10111 and hH 
not been found In ,round water or 
1urfaca water that 11 a potential 10urce 
of drinldna water. Due to the limited 
occunace and potential for occurrence 
in drtnkina water, an RMCL •nd primary 
regulation la not belna propoaed for 
Z.3.7,._ TCDD. 

Que911cm ror Comment: 
1. Ara diar9 any data to 111gge1t that 

Z.3,7.1-TCDD la known or lik• ly to be 
found in drinldna water 1uppliea? 

3. Endrin 

Endrin (1.2.3,U0,10-bexachloro-6,7-
epoxy-1.4,U. 5.11.7 ,8,8a-octa-bydro-U
endo,endo-6.1Hllmethanoapbthalene; 
CAS # 72-20---': current MCL la 0.21'8/IJ 
ia • commen:lally ued inHClicide and 
rodenticlde. The 1olubllity of endrin In 
water la G.25 mg/I. Endrin 11 penl1tent 
and 11 concentrated through the aquatic 
foodcbalna. 

Endrin wu only widely used in the 
U.S. The EPA i11ued a notice of 
rebuttable pre1umption agalnat 
registration and continued regi,tration 
(RPAR) of endrin-containing producta In 
1976. It Included three ri1k 
pre1umplion.-rl1k of 1ignificant 
population reductlona or non-target 
organiama. acute toxicity to wildlife, and 
teratogenlcity. After review, the Agency 
determined that the offsetting economic, 
social or environmental benefits were 
not great enough, anll endrln waa 
cancelled for a number of URI and 
regi1tration for new uses or endrln were 
denied. Endrln 11 preaently registered 
only for the control or cutwo111111, 
graaahopper1 and moles; however. the 
sole Endrln manufacturer has ceased 
production for UR In the U.S. 
Environmental concentrations or endrin 
appear to be decreaalng due to these use 
restriction,. 

Anolytkol Methods. Analytical 
method• available. for analyzing endrin 

In drlnkins water Include the 10lvent 
extraction-a•• chromato,raphy 
technique. 

Human EJ<p<»ure. In FDA'• 
compliance prosram report for FY 77 on 
pe1ticidea and metala, endrln wat 
detected In 2..1 percent of the 1• mpln 
teated. In the FDA FY 79 total dietary 
1tudy for adult, and lnfant1, no endrfn 
wa1 detected In any of the fooda 
sampled. One realdue wa1 detected In 
an oil, and fall aampla at a level of 1 
1'1/1 for the toddler dl• t.. Accordlna to 
the USDA. In llNIZ-1113. 0., pen:ent of 
the fat tluue from varl0111 animal 
1pecie1 intended for hum•!' 
con1umption contained endrln level• 
ranglna from 0.01-0.10 ,,..Jq. 

Tolerance, for reafduet1 of endrin aa 
Rt by EPA'• Office of Pe1tldde 
Program1, In or beell. broccoli. bru11el1 
1prouta, cabbage, caullffower, 
cotton•eed. cucumber•• eggplant, 
pepper. potatoe1, •quaah and tomatoe1 
are t0ppm. 

Ambient air 1tudiu between 1970-
19'15 reeorted endrln level• a, hi,h a• 
39.3 ng/m1• 

Endrin 11 rarely detected In drlnklna 
water. The compound hu been detected 
In three 1urface water 1uppllad drinking 
water 1y1tema In ona State. Nona of the 
1urface or ground water ayatama 
analyzed durina the NSP or the RWS 
contained detectable level, of andrin. 
National compliance report• with the 
NIPDWR ahow that no 1yllem IHIJ)led 
reported endrln in exce .. of the MCL or 
0.2 mg/I. 

Health Effect& At high doae level•• 
endrin ha• been ,hown to accumulate in 
liver. brain. kidney•• and fat. wbile at 
lower doaa level, endrin i, quickly 
metabolized and eliminated &om the 
body. The major toxlcant In mammal, ia 
considered to be the metabolite tz
ketoendrin. 

One-day aues1ment were calculated 
for endrin baaed upon • 1tudy In equirrel 
monkeys (Revzln. 19M. Effect• of 
Chronic Endrin Admini1tration on Brain 
Electrical Activity In the Squlnel 
Monkey. Fed. Proc. 27:69'7) where 0.2 
mg/kg endrln wa• admini1tered daily 
for 7 day1 and alteration, in the EEC 
were recorded. No effects were noted al 
this dose for 1horter term expo•ure . 
Using 0.2 mg/kg/day u the NOA.EL for 
t-day expoaure, an uncertainty factor or 
100 and con,umptlon of 1 liter (chilcl) or 
2 litert or water (adult) or water per day. 
1-day numbera of 0.02 1111/I for • 10 q 
child and 0.07 ms/I for • 70 q adult 
were calculated. 

Ten-day asse11111ent were calculated 
baaed upon a 1tudy (NallOII. et al. 11158. 
Serum Alkaline Phoephata• L•ve11, 
Weight Changes, and Mortality Rates or 
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.... , ....... ~Poodaa... 
Ulll)lara18 fartorZ ..... lo 
lppa(Oa -,)_._llldie 
diet.'11NbodJ ..... ., ... apoeed 
_...... _ _.,,,ilnletlftlo 

coatrolt. U-. .. -.lq/claJ • • 
NOAIIL • ~--el100. 
and CID I f lka ef t (dilld) or I 
!I ... ., .... ,..., (•-It)..., 
.....,.. .,.,_ -.JI far a tOq c:blld 
andG.Olaaa/1 ... ,vq-it
c:alcuilad. 

A ,swlalowl AADI for eadrlD -
demeclb•Nd ........... ltady 
rr,-. at al.1$:.L Toxicity olBndrtn for 
Labantor, AabMla. J. Aar1c- Food a 
a-a.1:N2)lllwlddl ..... _. 
e,q,oaeclfor1Uaathalo1.l.orfppm 
aadrta ID die dial. lueclcm-•-wd 
food IDtab, ... dallJ ... nrtad ,._ 
o.cNI to o.u..,.. bw for diet ppm 
a,oap. O.U lo CUI lllllka bw for die I 
ppm poap ud 0.11 lo o.n 1111/q bw for 
lllaf ,,_ ~ IDcrNIN III haut and 
kidDaJweflllta-DOtadatlandf 
ppm but DOI at t pp& UliDa OJMI ma/ka 
bw (t ppm) u ... N0AIL. u 
~ty fadm oltOOO buad upon an 
uumal 1tudy wltla few uimall per doH 
lnal, and Clwptioa oll lilan of 
-• par clay, a pnwWciul AADI of o.ooz ...,. _ caJcalatad. 

Bllclria wu DOI lbowa to ba 
mutqlnlc Ill mk:roblal lfltlml with or 
without ..._.. ac:tmtioa. Tbe 
potaatlal c:an:IDoltak: effectl ol mdrin 
were evaluated III N-•1 uimal 
1tudlal. 111a nwltl _. neptlve In 
four 1hldlet. lnc:ludllla die National 
c.- bio• Nay (NCL tm. BlouAy of 
Bndrtn for Poeaible ~ 
Tech. Rap. Sar. U. NCR~11t-t2). 
Tbe Ollly study (Delc:hmun. et al. 1970. 
'fumorllmldly of Aldrin. Dleldrin end 
Endrln In die Albino llaL Ind. Med. 
39:U&) reportlna poeltlve rnullt WH e 
rat 1hldy In which eodrin WH 
•dmlnlatend • t ooncentratloaa of 0. 0.1, 
S. 2IO or II ppm. Tbe total number of 
m• llpant tumon WH lnaNsed In • II 
expoeed poup•. No mon than Z tumors/ 
srouP. bownw, were NpOrtad for one 
alt•. Moreoftr, no ... r.poDN WH 
• pp•nnt wltla tlia .,..1nt number of 
lllmort CIClCllmQI Ill die 0.1 ppm poup. 
Tbe NAS (Orinkln, Water and Health, 
19'17. Vol I) uw 1tatecl tut tlaere •re 
lnaufllc:leat data to permit • ttatlattc•I 
ntrapolatloo ol- rlak for endrln 
and ... t endrlll I•• --,.ct uim•l 
c:udnQIIII. 111a IAllC Uft DOI 
•ddrwd.._c ... ::r:r'lyolendrin. 
&ldrta u • bam Ill lll!A'1 
G,ouplL_,..lolPA'1Pn,poled 
<'•ekhlne "w Can:laGIID Rl•k 
fl I I I. baaed 1lpOll die 111ptlve 
nwltl '"- fov ,tucti•• lncludlna the 
NClbloaaay. 

IPA', ......... attarlmalior 
mdrlll (U.I. IPA. J-. Aab6al Wala 
Qullty Cltlmll far BllilrllL IPA/ffO/~ 
-.ol7) far.__ - • ltli IIOAIDl llllfl. 
1"'_ ..... ..,. ... _tllldy 
.... _ ... todsriftdie 
,srf I I~ •-I • ..,_ olOAIDl 
-.JJ-ieca H'-awftwu 
... __.• llowabla~tloo 
propmedbJdiaNillcHealtlas.rvlce 
b drtaldaa-•· 11il WHO (1873I 
Nlablillead"11•pdlliM•-•x1m
latab ol z Hlki/-,, or 111.Z Niday, for•.::.,,._. Tbe WHO \u DOt 
... • clrtDkq -tar pldelina 
foraadrta. · 

Tbe MCI., under the N• tlon• l Interim 
PrtmuJ Drtnkina Water Reaul• ttom. la 
O.OOZ -.JI. 111a provlalonal MDI la 
lllptly lllpr tbaD tlroe Interim MCL due 
to die fact tut the ,cvmional AADI la 
c•lc:ul• tecl bued oa lhe -uurec1 food 
intau of a clot, while Illa MC. WH 
c•lculatecl bued upoo Illa uawned food 
-ptloa of. dot, botla bued upon 
the-•- atudy (T-. et al. 11155. 
Toxicity ol llndrln for Laboratory 
AnJm•la. J. A1riC- Food a Chem. 1:842). 

Blldrtn I• rarely detected In drinklna 
wet• and bu blen cancelled for new 
--. 111a compound la not c:ooaiden,d to 
ba Yery moblla end thua EPA la not 
propoelna u RMC. for endrin. 

QNatioa for Comment 
1. la there aufflcleot oa:un-ence and 

potential for occunmce In drlnldna 
water to propo,e u RMO. foe endrin? 

4. Hexacblorobensene 

Hexacblorobenzene (CAS # 11&-7~1) 
bu • v•porpreuun ofUl9 x 10-•mm 
Ha (20 •CJ. It bu • very low aqueoua 
solubility (8 ug/1 at 25 'CJ. 
Hexacblorobenzene I• no longer 
produced In the United St• tea. However, 
approximately 2 to 5 metric tona of 
hexachlon>bemene •re generated 
ennuelly ... WHII byproduct of 
chlorinated aolvent and pesticide 
production. The primary UH of 
bexachlorobenzena In 197Z wu •1 • 
funclclde. The majority of these 
fonnulltiona •re no longer produced. 
Other lnduatrtal UNa uve Included dye 
menufecturlna, u Intermediate In 
orpnlc syntbnis. poroaity controller In 
the manufacture of electrodea. • wood 
praNrV• tlve and a.o additive In 
pyrotecbnlc composltlona for the 
military. Since bex•cblorobenzene la DO 

lonaer produced In the United States. 
com--«:i•I - of hex• cblorobenzene 
haveYirtu•llyCIHted. 
Analytical~ Analyttcal 

-tboda av•il•ble for= 
lleudllorobemen Ill water 
Include die IC>lvent extraction1!11• 
c:hromatocra~ tec:hnlqua. 

,,_ lbq,t»,,re. ~ 
u • baaaaiat•alllaatol_. 
baca-olftt a 1wwwlll ..... 
ti-• ...S ...... '"-.... 

·mot1iars. 1'111, [,.._.. ....... found 
In adlpae ti-• ad ... ol ciattla 
ral•edladieYldmtyol.........,_. ...--~-·--U..ol.,_, la ..... ,._ and 
c•lifanli•• ~-..., 
blen found la ... and .... 
~ bu baa found It 

•-blent air__. prodKtioa tud 
wutediapoulll-. 

IJmltecl lllforsutloo I• •Y•ilable OD 
lnela ol ~ 111 llnlabed 
drlnldna water auppliea. 
Hexaclilorobemene ••• detactad Ill a 
Resional survey Ill two flnllb•d w• ter 
suppl'- • t 1nm or, and e na/1. In die 
NSP, tu compoand - DOI~ 

Health Effect. ~ I• 
readily • beorbed and dlatrlbatecl lo 
ti- that uve blgb llp6d cxmtmL Tbe 
adlpo11 lilMM •ccumulltN tM pe•tnt 
concentrattoaa ol ~ 
eltbouab bone marrow and uila mo 
•CCWDullte tu compound. 
Hua~ la metabolized 
slowly lnlo other cblortn• tecl bemenea. 
chlorin• tad pbenola and other minor 
met•bolltlea. The excntloa of 
hexachlorobemm. I• c:hanc:terized by 
•n Initial rapid pbue followad by • "'Y 
1lowphue. 

Chronic toxicity 1tudlea In ulmall 
have ahown • llipificut ina'Nse In 
liver and kidney weipt• In 
hexacbl~tre• ted ulm•ls. u 
well ··• b..p• tlc and nm•l lealoaa. 
lncreued prophyriJHeftll III the liver 
end the wine haw been reported In 
HVeraJlpeciea. 

Porphyria cutene• tarda (PCT) baa 
been •->elatad with expo•ure of 
human, to hexa~ All 
epidemic of bexacbl~ 
PCT occurnd In Twby, 6- expoa1119 
durina 1965 to 111158 to contaminated 
Ned wheat used for food. It Ila• been 
eatim• ted that O.OS to G.2 I ol 
bexacblorobemmM---S per 
day. PCT la • dlse•- of dl• babed 
porpbyrln met•boliam m•nlf•-d by 
cut•neoua lealona ud 
hyperpigment• tlon. Follow-up lbMti•• 
conducted 2IO to ZS ,ean after tlia ODNt 
of porpbyria lbowecl tut • r.w patieat• 
,till bad •ctiftparplt,yria.---•-
are• ter than 50 percent exlliblttd 
hyperpiplent• tloa. -ntna ud alb•r 
llpa olbexa~ lmddty. 
Hexachlorobenune ......_ _ •J•o 
found In Illa blood. fat or bnut milk of 
-patient•. . 

One-clay ud 1C>-G•y 1111111-" 
were calc:ulated bued oa a atuclY 
()Cul~ et al. 1977. Subacute 
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Toxicity of Huacblorobenzea in the 
Rat. Toxicol. Appl Pllarmec:ol. 41k55-
548) whln porpkyrtn. llnr lnlona and 
other toxk l&ctl _. found In r.b fed 
~for1Swnkaand 
lleld to a...._ U... I NOAEL of 0.5 
...,.., _ --.ty f•ctar oflOO and 
::cwzqllc alt lll•r(dlilcl) or2 llten 
(• dall) of..._,- day, 1-11•1 and 1~ 
d• J ff r IIOI o.GIO 1111/1 for I 10 
q cbild •nd e.m -.fl for 1 70 ks adult 

- cablalld. 
. An MDI - c:•10ll• ted for 
hex•c:blorobame baaed upon I 130 
.... ,..... lllldy In NII (Amold, et al. 
1-. ........ Toxlcolos, of 
H•x•c:hl~ ln the R• t. In 
J)IWIIINlloa). A NOAEL of U1 ppm 
(OJIM -.Jq/day) wu eelected based 
upcm llY• 111d ldcluy lniona and 
lnc:nued mmtallty 11 hlper dotes. An 
~tr f•c:lor of too w11 applied 
and -.,11011 of 2 Ulen of water per 
day, T'Nultlna ln an MDI of 0.029 ms/I. 

Hexac:lalon,bem h11 not been 
shown to be mulqenlc in the 
Salmonella hlatlcline revenlon 11uy. 
but wu reported mutqenlc In • ye11t S. 
Qtrt1vi1iae IINJ, Hexachlorobenzene 
bu been lhown to be carclnoaenic In 
animal 1tudies. 1howina an increased 
Incidence of mallp1nt tumors of the 
liVff In hamaten and 111ta, 11 well 11 
lnduclns hepatomu In mice, r• ts and 
ham• ten. 

The IARC ha• cl111ified 
heucblorobenzene In Croup 28; 
Inadequate evidence for carcinogenicity 
In bamana and eufficlent evidence for 
carclnOll!lllclty in animal,. 
Hexacblorobemene her been cla11ified 
In EPA'• Group 112. accordlns to EPA'• 
Propo•ed Culdelinea for Carcinogen 
Rl•k A•Hument, baeed upon poritive 
resulta In 1ludlea In r• ta. mice and 
ham• ten. 

Tbe NAS (Drinking Water and 
HIIOlth, 11113. Vol. VJ calculated upper 95 
percent llmlta of cancer rielr. baaed on 
carcmoeenlclty data In a 1tudy with 
male and female mice. In the e"temel 
revi.w draft of the EPA Health 
As1et11MDI Document for Chlorinated 
Benz•- (April 198', EPA-«JO/II-M-
015AJ, tbe CAG hu calculated risk 
eatlmatea bued on hepatocelluler 
can:lnomu In • lifetime dietary feedins 
•tlsdy with female r• t• uains them 95 
percent upper limit of the multl-1t1se 
model. TIie •tudy Uled by CAG 11 more 
_, and the CAG number slvea a 
more coaNrv• tift rbk nllm•te. The 
NAB and CAG rbk e• llmatea are 1hown 
In Table 13. 

Point ntlmatea 115 percent upper limit 
atlma• beNCI • -.I model• were 
alao calml•t•d by tlia CAG. U11nt • 
lifetla• pPOla'• to 0.0 .. 

heuchlorobenzene/q body weight/ 
day, tbeN nllm1tn are II follow•: 

--=:.:::- - ..... 001 ------- -- 17 ,c 10-'(•) 
(22xt0"1bl -- ,_,.,r 

Ct.J)(10--, -- 1.1x10- • 
12.lx1Ct"1 

°""""" tJx10-• 
cuxtt· , --- ---- 1 7x 10--
(UxlO-.., - Ux,0-, 
(41>(10'"•) 

- ··--· S.Ox tO---
tt.,wtO-, en.,,,, ____ t ,. ,o-• 
(t 4 >< 10--•J 

The WHO pidellne for 
hexachlorobenzeM (11184) ta 0.011'8/I 
baaed upon • rilk of one additional case 
of cancer per 100.000 population. 
•• awning• daily con•umpllon of Z liter• 
of drinlr.Jna water. . 

Hexachlorobemene hu rarely been 
detected In drinldJII water and the 
compound 11 not con1idered to mobile. 
For thne re•• ona. EPA 11 not propo1ins 
a primary repletion for the compound. 

Question for Comment: 
1. la there sufficient occurrence end 

potential for occurTence In drinkins 
water to propo•e an RMCL for 
hexachlorobenzene? 

5. Simazine 

Simazine (~chloro-N.N'-dietbyl-1,3,5-
triazine-Z.4-dlamine; CAS # 122-34--9) is 
a herbicide applied to field crop• and on 
non-asncultural site•. Irrigation or 
rainfall moves the chemical into the root 
zone of weeds where it 11 active. It may 
also be used II an algacide or to control 
submerged weed,. Because almazine 
bu a low vapor prenure. there i1 little 
tendency for 1ima:rlne to enter air 
directly durins and followins 
application, spillase or disposal. In the 
U.S., appro,.imetely 91 percent of 
1imezine Ir applied In commercial 
esncultuNI operations; 39 percent la 
applied to non-asnculturel •ilea (aquatic 
application, included). 

Analytical Mt!thod. Analytical 
method, available for analy:rins 
,imezine In drinlr.ins water Include the 
1olvent extrectlon-1a• chromal08J'aphy 
technique. 

Human Expo1ure. There are few data 
on the level, of tlmazlne In the U.S. food 
1upply. Six domeatlc food 11mplea were 
analyzed for •lmazine In the FDA PY 77 
pe• tlcide• and metal• program. None of 
the1e •ample• contained •im•zlne level• 
In ucea of the qu1ntlt1tion limit• 
(between 10 and 100 1'8/ks). 

No data were found on the level• of 
•ima:rlne In air. 

Simazine baa been reported In 
drinltin, water from 11Uf1c• aupplie•. In 
the NSP. conductad from )111111977· 
March tan, 12 perc:ent of ftntahed 
drinklna waler MJDpln collected from 
1urf1ca water 1yatema contained 
1imuine; level• r•naed from 0.1-u I'll 
I. 

Level• of limnlne raJ11ina from 0.026-
0.983 1'&11 were datec:t.fln five drinlr.lns 
waler NIDJ!le• collected from a •wface 
water •upp!J In oae Slata durlna pealr. 
perioda of pe1tlclda UMf1 and maximum 
pe•ticide e"port. 

Sirnazlna concentratlona reported for 
drinltina wa~r 11mpl•1 collected from 
three treatment plant• In another State 
In 1983 raJllled from G.077-430 ..,,1; 
pealr. coocentr1tiom r•need from 0.1$-
0.63 j,lg/1 for the three rapona. 

Sima:dne ba• al•o been found In 
ground water. One of th• U p,,wid 
water 1y1tem• •ampled In th• NSP 
contained t 1'8/1. Six out of 1111 wella in 
Califomla wera found lo be 
contaminated at levela between 0.$-3.5 
1'8/1. k 

Health Eff«i.. Thera la a lack of data 
on the health effect• of •imulne In 
animal• end hwnans. In one 1ludy (U.S. 
EPA. 1976. Draft Report. Initial Scientific 
and Microeconomic Review, Simazine. 
Office of Pe•Ucide Program•, EPA 
Contract No. 6&--01-1904), 1imuine fed 
to rat• for Z yeen 111.0. 10 and too mg/I 
did not produce any difference between 
treated end control anlm• l• In sro11 
appearance or behavior. 

The NAS (Drinhi"6 Water and 
Health, 1977. Vol. I] calculated an ADI 
for 1imezine baaed upon an 80 weelr. 
atudy (EPA. No. 6&--01-1904) In mice in 
which a do•e of ztS ms/Ir.a/day wea 
shown to result In an Incidence of 
hepatomas of 4.2 percent in controla end 
5.6 percent in • imazine treated animals. 
An ADI ofo.215 ms/Ir.a/day w11 
determined beaed upon 215 mafkg/day 
81 a LOAEL and an uncertainty fector of 
1,000 beaed upon an animal 1tudy. 

Simazlne wa• nesative in 
mutegenlclty •tudie• with four • train• of 
Solmant1lla typhimurium and tbe result• 
of carcinogenicity sludle• on the 
compound have been inconclualve. The 
!ARC h11 not evaluated the 
carclnoaeniclty of 11mulne. Slm.uine 
hu been cl111ifled In EPA'• Group D. 
accordlns to EPA'• Propoaed suldelln 1 
for Carcinopn Riek AIH•amant, b•• ad 
upon Inadequate data from animal 
1tudle•. 

Due lo Inadequate toxlcoloo data, an 
RMCL and primary Nl'li• tlon will not 
b• propoaed for •lmulne. Tbe 11\ady 
uaed by the NAS to calculate an ADI 
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h• 1 ,im:. hem foad lo be IDYalicl Uld 
no new data .,. available to datanalne 
anMDL 

a.OtharSOC. 

Adlpetaa. clalapaa. di~ 
di~ diqut. ndodlall. alyplioeate. 
haxadlloroq, clope•ldlene. PAHa. 
phthala-. plclana t,U-
tric:lllon,etll ad yYdata -
lnc:hadad III die ll9t of lOCI IIIIClff 
COlllldailalklD • lfflNII lteplatiaaa In 
tba AJffllM. Data ODllactiaa atbtt OIi 

a .wwwJ--aa...-.ad 
PolaClalllNlda ........ aot,at 
beer DIIIIIJ!l1hd • ..... a.bat es and 
these SOC. wtll bi c c • Id uecl ill later 
phuea oldie ltfflNII ...... ~ 

IX....,_. Ifft&- I a I d 

1ba propoeal ol • llMCL la diffanot 
than DroPNei ol u MCL In that u 
RMd. ~ i,, law, to be baaed OD!y on 
health Uld ..rety -'deratioaa, while 
an MCL la to lab coats Into 
COftCldarellon. flllllefora. tllll ltMQ. 
propoNI DOtica cloN 110t lnclucla an 
analyall oldie~ lmpaell of 
YMCIUI pONlbla RMCl.a. Hownwr, the 
probable 1.apec:19 ol tlie vartCIIII MCL 
altamaliftt will be anal,-1 and 
l"9p0ftld at die tiae an MCL ts 
~ 

Tlia i"9pOft will ladllda an anal,m of 
the lapada oltlie ,,.,._ alternatlfta 
on tba -•""""' lndatrJ ,,...vt. 
capital coala oliedlaolou, opantlna 
Uld mala..__ coataud tba 
feasibility ol ftnaDdat aaw treallllaota. 
Additionally lmpacta OIi tlla C0111U1MT 

and tba nation as • whole wiD be 
anal,-1. 

Under the bplatory f1exlblllty Act. 5 
U.S.C. em at aaq~ I cenlfy that thla 
action wlD not have • ,lplflc:ant Impact 
on a 1ubatantlal number of 1111811 
entltln. 11ri1 propoNd action will have 
no ICOllOlllk: Impact becauae thHC ant 
IICJIHGfol-bla bealth aoelL 

Under ltll1Wdva Order 12291, EPA 
muat ta._....,• "'IUl•tion 11 
"'major" ud dierafan ..i,Jact to tba 
ntqulnmeall of a ...... tory Impact 
Anal,_ 11.le prapoNd ac:tkm doae not 
-Ublte • "aatm" naulatorJ action 
11eca-1• will 1111t I.ave a -1or 
nn-wor--lmpedC111 tba 
community and II la• -'orcnble 
actlao. nla ,...a• llaa - lllbalttad to 
tba Olllce rlMsn C _ _, and a.dsat 
for nvi.w u reqlllntd by Exacullva 
Ordar1mt. 

111ara aN IIO ,.,.. WOik burden, 
.-iata4 wida tWe nplatioa, Uld 
than aN DO ...... fica collacticm 
r-aciwr-la ..tatact lotlie provialonl of 
the Paparwwk 11111.clia Act (144 
u.s.c. 3IOl., -,.). 

X.Plililc~ 

All lllPPO'tlal -tariala pertinent to 
tba devalapaent ol thle propoaal aN 
inch.dad ill Iba PabUc DDc:kat located at 
EPA llaedqauwa. Wulllap,n. DC. 'Iba 
Public Docbt la nellable to Iba public 
and the ,-bllc.,... amlac:t the 
Dlnlldas w ... lllplatiaaa Docbt 
Mulislr for-. It would llaft been 
datb-abla lo ,-bl!.:. la tlala notice the lilt 
of -..pportlaa -terlala. but ... Plabllc 
Docbt la~ and a o.tJncof the .--11 In thle notice~ be much 
loo lq. ffawnar, .cf- OD 

- of c:bamlcala lo drinldna 
w.._, aulytlcal aatbocla Uld health 
effactt critarta ~.,. dted 
below ca dlua doc.ieall pnmda 
--- ol data -.I lo datermlnina 
tba propNld RMCLa. Other matertal1 In 
the Pl.bile Docbt illdudl nch 
doc:umanta u the followtna: 

• Public COIIIIIIIIIIII on the ANPRM. 
• Tnuc:rlpt or tba December 13. 1983, 

Publlc Maatlna-
• Report and bac:qround 111111eriala 

for tba fou public worlubopa. Fall 11183. 
• Tra.aacriplll and mi.autu or NDWAC 

MNtlnp. 
• Swomarin al maetlnp, telephone 

call, from oulllda BPA. 
• Letten to/flvm public. 
• Tachnlc:al Reporta. 
• Other supportlna materiala. 
For aacb loorpnlc and oraanlc 

chamlcal (or whlcb RMCLI ant 
propoead. a healtla 1ffacll criteria 
document ba, baeD prepared and i1 
avallabla lo the public. For example, • 
typical nrr-ca ll•tina woald be a1 

followa: 
EPA. Offlca of Drinkina Water, Criteria and 

Standalda Divl1ion. Draft Health Effect• 
Crlleria Document for L«,d. September 
1111M. 

Similarly. documenl11umJ11arizing the 
occurranca of inorpnic and orpnlc 
cbemicala lo drink.Ina Wiler bava been 
prepared (or each cbemlc:al for wbich 
RMCLa ere propoaad. Individual 
documeota llava baaD prepared for 
lnorpolc'cmmicall wberea1 one 
d-t incladina all orpnlc 
chemicall llal been prepared. A typical 
referenc• llll!JII (or the lnorpnlca 
occurrenca document would be u 
followt: 
EPA. Ofllca or 1Jrink1De w,w. Criteria and 

Sl8Ddud• Dlriaioa. Dnft Oa:,,nan,;;e/ 
ExpaauN ol L•otl ID Drinklna Water. ~-1--n.. SOC ocean- docaient ii 

refemicad •• follows: 

EPA. Offlca _, Dllllldas W-. Cril•ria ad 
~Dht•ia.Dnft~/ 
a,.,...., S,.llletlc o,_.alc a-k:ala 
lim:ladiaa paalicida) ill Dri111uaa Water, 
Sepleabar 1tll. 

~olthaaai,tk:al.-tlioda. 
-illclrtakllll-•udllNlda 
affec:la ....... .-it ......... 
pr..,..s.ac:11~ 
contamlnmt for wlllc:h RMQ.a ant 
propoaad. A typical .aferenca llltina 
would be u followt: 
EPA. Offlca ol Drillldaa Wa•. Crltata ud 

~Dht•ia."A• -1,tkai 
Metlloda. ~-...... ISacla 
ol T-1 Cali,.,,_ In DriM1111 Water. 
September 1-. 

Other pertbmlt ""-available 
in the pablic docket lodude tbe 
follawins 
-Standard Method• for ... Ellamlnalloll ol 

Water ad W-.• tldi lldltian. 
A-ic.PIIWlcHlal6Aaodalloa.. 
AmancoaWaww .. ~ 
wai........,.c.tro1P• -111t1aa. 1m. 

Annual Boak ol AS1M St•--- Pa,t It 
Water, "-ic:a Sodety farTe9llae ud 
MNriala. ma a.c. Slrwt. l'Wladelplu•• 
Penmylvania 1'103. 

Bellar, T .A.. Ucbhlllb•ra, f.f. -,,,. 
Detmnlnatloa olfWotm• tad Cllemlcal 
lndic• tan ol l..i.n.l Caataminatloa In 
Water by 6a ..... ad "f'Np M•tlioil: 
Metlal SOU." U.& IPA. IM!ll. ._,~ 
11--059. 

Bellar. T .A.. Llchteabera, J.f. -n.. AMI,- of 
~ Clluucala ill w-.,, Illa 
Purse ud Trap Method: Matbod IIOs.t." 
U.S. l!PA. EMSL EPA IOO/Wt-067. 

EPA. EMSL "Metbodl far C2lemic:aJ Analpl1 
of Wat• and w-• (l!PA D/~.,._ 
mo, Mmdi 19'1). Aftileble 11',a oaD 
Publlcallolla. CDL IPA. Cladnnall. 
Ohio ..... 

National A.cacla,y ol S.:.-. "Drlllld•a 
Wallr and Healtli. voi- I (1117"1). D 
(tlllO). m (llll). IV (1811). V (tla). 

IARC. 11179. IARC M......,, cm the 
evalualloll ol the cardnopnk: rlM or 
chemlcm ID homau:..,.. haJotenated 
h~ Vol.»1~15. 

IARC. Approacheo to a..tfylne a..mic• I 
~ Acconlllls.., Mecunlla or 
Action. Tadmlcal Raport No. D/001. 
April 1111. 

NCI, "Poliq, of ltl•k "-1 ol 11,a 
Health Effacta of Huardollo ~ 
to Pl:Jpal• tlolll. • 9uhcammitt• cm 
Envi.-tal~Natkmal 
C--MNar7 ...... 1-. 

A11n •ment of Miaobiolllo ad "lwWdllJ 
Standuda for Drinldas Wa• 
(Worbliop Plocaadille•). EPA. OOW, 
1183. 

Evaluation of the Mlaobk>lov Standarda b 
Drinklna Water. NI"IS. Acceulon No. PB 
2117119. 

t8 , ............. - (No_.,_ z,, 
1•). IPA0

1 ....... ~for 
e•n:1.,...ltil+'A I 

The above health effecll crtteria 
documenll and •IIIDIIWY documents for 
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the alcrolula an nallable for vi.wtna 
at IPA - •dq.• a1w1 or la •DJ oldie ten 
IPA,...._i~ullitedlnthe 
.,.....olthe~~ollbate 
._li cub• far a fN at 
,ms. U.S. Dipatmat alee.-.:.. 
la~lloJ•lla•d,8&wmlfleld. 
Vilpd• met. 'l'll• toll he talepboae 
_. la l00/13M71111; loc•l 703/flfl--n....._.farl'lllilcc-t 

IPA nqwali publlc •n•)yaia, 
-li •nd lnfurm• tloa Oil •JI 
aepect; ol tbJa propoMl The queationa 
for which -t la b•lna IJ)IIClfically 
IOliclted are 1!.,ed bf'low. Comment will 
b• of put r.aalat•nce t., EPA In 
f-u1• tin3 a protac:tlv• nod pnctical 
approach to redllClna hun•n expoeme to 
coat• mlnant• In drinldna water. 
... the repl• tory approach In thll 

propoe•J appropri• ta under the SOWA. 
I.a" aet repl• tiona for cont•mlnanll (t) 
that poae a he•Jth rtak to COIIIWnel'i in 
drinldna water, •nd (2) th• t h•v• the 
pot1111ti•J for oa:urrlna In drtnklna water 
(e,a., peaticldn reslallnld for UM In or 
ne•r drinldna water auppU..J or th• t are 
known to occ:ur on a resion•J or n• tion•J 
b• ala but not neceu•rily at (al high 
frequenciee or (b I hlah level•• 

Thl• appro•c:h would nmilt In a 
compnben•iv• llit 'Of resu]• ted 
cont• mlnant• which would provide 1 
•t•ndud by which to .. _ drinklna 
water when cont•mln• tion la found. 
lnhennt In tbJa approach la full public . 
p•rtlclp• tion In the •t•nd•rd 1ett1na 
proc:e••• The •ltern• te resuJatory 
approach which would HI regu)atlona 
for cont• mln•oll th• t poae a be• llh ri1k 
In drtnklna water :,ut only for thOH 
cont• mlnanll detected at relatively high 
frequencle• at level• ne•r the level of 
health concern. Health Advltoriea 
would b• provided • 1 needed for lh01e 
cont• minant• for which resuJat1on1 
were not developed. 

• Do tba propoMd RMCLS represent 
a level •uch that "no known or 
anticipated adverae effect would reault 
with •n adequate m.,.in of 1afety''T 
-la the tbree-c• tesory approach for 

aettlna RMCLa •n acceptable 
method for factortna •trenath of 
evldllllce In the RMCL 
det•rmln• tioaa? 

-Ar; the cl•Millc• tioaa of the 
c:bemic•1, aclenllflc• lly accept• bleT 

-For-.c•n:IDopu. la the approach 
•nd •ctu•I •tudln UMd for 
COlllpltlna th• AADla aclenllflc• lly 
•ccept•ble? Are die a•fety f• clorl 
u •d In the ADI c:•Jculc:• tioa for 
Neb coat•mln•Dt aclenllflc• lly 

accept• ble? When dat• are not 
avail• ble. la provkllna for •n 
aaumed coatributioa of :ao p• n:ent 
6- drtnldna water appropriate? 

-Should ltMa.• far probable human 
c:•rdDopm b• aet at uro? U 
ltMa.• are aet at un,, wh• t 
swct•-, If •ny, lhould b• provided 
oa die •ctu•lly att• ln• ble t•,pt 
levela In drinldna water? 

-For compounda with equlvoc•J 
evidence of c:•n:lnoaenlclty, should 
the RMCLa b• aet b• aed upon 
AADla. c•nc:er rtak levell or tome 
other method? 

• The term "Acceptable Daily Intake" 
or "ADr' b•• b•en criticised • 1 
coMot• tlna •n "acceptable" level of 
expoaure to which •oy lev• l l"'•ler than 
the ADI la "unaccept• ble". Thia la 
contrary to the views of m01t aclentl• II 
who aenerally Interpret the ADI • 1 a 
"ballpark flaure" which repre•enll a 
level of exposure which la not likely to 
re1ult l,n adverae effecta In huma111. It 11 
viewed • 1 a toft 11tlmate In that 
exposuree eomewhat higher than the 
ADI are aenerally not expected to re1ult 
In adverae effect•: only If the ADI la 
11gnlflc•ntly exceeded would one expect 
1uch nesatlve coDMquence•. 

In order to help prevent 
ml1lnterpretation. the term "ADI" could 
be replaced with the term "reference 
doae". Thia term W81 derived b•• ed 
upon the proce•a of aeneratlng the ADI 
In which the NOAEL b• aed upon •nlmal 
data la divided by •n uncertainty factor 
to aenerate a human doae. Thi, derived 
hum•n doae then aerve• •1 • point of 
reference, a benchmark qaln1t which 
other hum•n do1e1 •re compared. 

Comment 11 requested on the uae of 
the term "Reference Dose" to replace 
ADI. 

• The term "Adju1ted Acceptable 
Daily Intake" or "AADI" h•1 been used 
to repre•ent a tot•! allowable expo1ure 
• 1 me• 1ured In ma/I drinking water, but 
11 derived directly from the ADI which 11 
meuured In ma/ka tiody welaht/day. 
Thi, modification of unit• of • 
meHurement for a concept that i• 
tradltlon• lly expre•aed In ma/ka/day 
ha, led to tome confualon •nd crltlcl1m. 
partlcul• ry from the toxlcoloaical 
community. It h•1 been propoaed that a 
mo".! as,proprlat• term be created, 1uch 
• 1 "DriDldn8 Water Bqulv• lent Level 
(DWELJ or "Drlnltina W• ter ADI" 
(DWADIJ. The1e terma would allow a 
1hift to a medlum-epecfflc unit (ma/I 
drlnk1na water) •nd defln• a 
concentration In drtnklna water which. 
dUMI the 1111tire llfetlm• of the hum• n, 

would b• 11tim• ted to b• without 
appnc:i• ble risk. 

ComnMnt la reqlltlted oa the - of 
the terma "I>rtnldDI Wat•r llqldnJent 
Level" or "I>rtnldDI Water ADI" to 
replace AADL 

• How lhould expoeun to multiple 
cont•mlnanta In drlnldna water b• 
addreaaed to In th• llmaed 
Repl• tloaaT Bee•- of- ol 
synerpatlc •fleet• llhould a RMCL •nd 
MCL b• aet for tot• I SOC. or total lOC8T 

• Ar; the levela propoNd for llMCLI 
for mlc:robl•J cont• mlnanta appropriate? 

• 11 tba appro•cb belna propoNd for 
Ciardia •nd viruNe which would Nt 
RMCL •nd MCl..a. •nd mmltorial but 
• Ito require a treatment t•clmlqu• 
reauJatlon of filtration •nd dlalnfec:tlon 
for 1urface watere •nd dlalnfec:tlon for 
around watere appropriate? Th• pabllc 
water 1y1tem would bav• a cbolce of 
meettna the MCI.I n. the tn• tm•nt 
technlqu• requlnnnenL What criteria 
would be epproprla~ upon wldch to 
b• ae a variance from the tnatm•nt 
technique requlremenll for aurface 
w• ter •y1temaT for pound water 
1y1temaT 

• Should cert• ln typea of-
community 1y1tema, auch •1 lchoola 
f• ctortea. be required to meet the Ma.8 
that apply to community water •y1 

• Are the cited •nalytic:•l method• 
cited •v•ilable (l.e~ economlc• JIJ •nd 
technoloatcally feaalble) to ucertaln the 
level of thoae cont•mln•nll for which 
RMCLa •re propo•edT 

A public he•rtna will be held at EPA 
In W• ahfnaton. DC, on January 28 •nd 
29, 1988, In Conference Room 1, adjacent 
to the W• ahlnaton lnformatloo Center 
for the lntemted public to comment •nd 
provide Information •nd data on theae 
propoaed regu)• tlon•• 

EPA recopuze1 th• t m•ny algnlflc• nt 
lclenllflc •nd reauJatory q-tlom of the 
la1ue of the control of cont•min•nta In 
drlnk1na water. The Aaenc:y bu 
attempted In thle propoe•I to portray 
Cllffenl IIC!enllflc uncert•lntl•e In a 
mea1ured •nd objectlv• ID•Jlll•r, In thla 
wey, any d• ta aepe or •nor• ID !oak: 
which may exlat c•n b• Identified •nd 
corrected. Careful review of •nd 
thouahtful COIDDMDt OIi die lnform•tlon 
In thle propoe• l •nd n'-met•ri•la 
11 encourqed. 

U•li o1..,_..1a •en ta 
Chemk:al•• ln~t• I 

rel• tlvw, Radiation prol•c:tion, 
Reportlna •nd ..-d k•eplna 
requirement•, Water eupplJ. 
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0.ted: October 10. lN!i. 
IMTMaaa. 
A.dmlnillmlor. 

~,. a errall'llbllc . ____ , ................... 
I b1!1el C 1 I I 
1.-lltDO,ltlarO.-, ...... 
_, ....... Ct I t•IJltaklas 
w ... 

11ie followtna .. a l1IJIIJllarJ and 
dl-'oa oldie prtndpal public 
-i. to IPA'• propoNd rale for the 
•tablllhmet of RMCLI for orpnlc. 
lncqanlc:. ud mlaoblal cootamlnanll 
ln~--.IPAtpadllc:ally 
eolidtld_ .. _,..folowin8 
1-lalllOl:IDIJar1,1a1,Aclv.
NGdaaol~ •"'-kt• 
'~--"-dapproac:b 
apprapriallf Wllal crtllna -.aid be 
_.. la d tu=-- ..nidli rmtamlnanta 
UOllld be ID Ndl ca-.iryT 

z.PwwWala n<lsirtlliould 
............ ..., .... whidacallFry 
ltio.ldlllasrt I ..,.,.lndudad: 
ea...-, L c.--, u. o1ea1apy m 
.. w:vf'DNIWliatt.w..fortlie. 
RMCLt -.-Id be ..,...nataf 

S. IIIMMild a trNtaat tadmiqua 
nq1liramftt., cN• •hctioe ... NI for all 
poudwaw~Slioulda 
ll'Ntm.t tadrnkaM requiralMal of 
filtralloll be Nt far l1Sface waw .,. ... , 

6- la ulnt Ilia ADI an apl>(Oprlate 
method for •labllabina RMC.. for non
cardnopmf 

a. What ..Cet, lactora ahollld be uaed 
In coojUDCtloD with cbJoalc toxicity det• 
In Ntllna RMCl.l for non-carcinoaena? 

a. Whal aPIJIOacb ahould be uaed lo -~-=:.:r..~when 
•UICePllble popalallolll are not affected 
an approprtata approacbf 

a. Should eeparata or dllfenmt MCI.a 
be COD8idmNI for c:ertala contudnanta 
for - •nlty-ter ,yatemaf 

II. Are-.i,tlcal-.lhode available 
for contamlnanll under con1lderallon? 

BPA ,-tfld 133 written comment, 
durias It.•+ day public examen! 
periocl and dirN atata-19 -
pruenled at Iha pabllc-.tq held in 
Wulwittm, D.C.. Oil December 13, 11113. 
'J1ie •.__ta pnNmed at Iha publlc 
meetla, haw be.. 1-pantad wttla 
the written -i. llllbntted. n-e 
1S5 ~-iDchdacl 8Z lnd•tria 
and IDdlllltrJ -.lionl. S3 wat« 
utlll._ 11 Nie.,._.._ ud 1tat1 
orpamlionl. • public 1a-.., .,,ape. 4 
printa d.__ ad 11 &ma other 
pa.ipa inc:Wlna- fadual 
aov__....-i-

ni. followiat dlac:uelon 111111111&rlza 
r.ommenll pertinent lo the RMCL 

propoul (Le~ primarily occunence. 
healtla effects. and -lytical a,ethodaJ 
received 011 the ANPRM for revlaed 
drinkina water nsulattona. Comment, 
on lllCb llema u monilorina and CAT 
are pertinent to Ma.a ud will be 
1UIIIDWbad in Iha MCI. propoAI. 

(1) la Illa three-tiered appn,ech 
•pproprillle? What criteria aholald be 
uaed lo de---•a wldcll contaminant. 
1hould ba ID -ta cat.FrJ? 

ThlrtJ-lom--. .ir-ct thla 
i..ua. 'Jbe majority of co-1en 
favoracl Illa three-tiered approach 
becauae lhil la a IOIIDd regulatory 
apprwcla wlllda oOan Stataa moaltoring 
OexlbllitJ ud penllil9 Statae to oplbnizlJ 
available - Moat of tlaeN 
com--• ..,..ct wt tbe criteria for 
each ca...,., ae atatad in die ANJlltM. 
A '--•"'9.....-1 aome 
l'IICIJIIIIMDdadona lo W. aps-oach. u 
outlinad in the ANPltM. which included: 

• retain the diatinctioa belWND 
collllllllllilJ and -.commanlty water 
1uppliaa; 

• acldltianal ca"80fle1 ahould be 
added in the future, If nece ... ry: 

• Category I 1hould read. "have an 
adverae e(Ject," not "may have an 
,ctvene affact": 

• moalllDrint freq-, for Catepy 
D chemicall allould ba aateblltbad by 
the Stale u1Da autdeltn• NI by EPA: 

• .mitarlng.t.uld be "-d 00 
..... ..pirk.al.,.. wtthln a Stale'. type 
and aoan:a al aapply, hittorical data. 
and 1y11- Iba; and 

• a na Ilona! moaitorin& program 
1hould be carriad oat before 
caleaorizlnll the chnnlcall. 

A lew coimmntera did not favor the 
lhrff-lierad approach. One commenter 
felt "the ooncept i. needl-1y 
complicated ud may relUit in • lensthy. 
unttuonable, and auperfluOIIII debate 
over which category • chemical ahould 
be In ... They suaeelled only two 
categori....-MCL or no MCL 'Ibeir 
reaaonina wu that primacy -,enciea 
could adjull monllorlJ18 requirement,. 
Furthermon, they recommended EPA 
put a Ume limit oa the applicability of 
healtla advilorlee IO tlaey will either be 
updeted. •tabllab a MCL If neceuary 
or withdraw Illa bultla advtaory and 
provide re- for dolna ao. Some of 
the oth• commenter-a wbo did not favor 
thla approach were ,:.o concmied 
about the health 1dvl10ry prosnm but 
for different l'N•Olll. They felt that the 
health ,dvlaoria wen belna mlauaed by 
other EPA prosram offlca and they 10 
beyond Illa 1tatutory autlaority of the 
Safe DriDJdaa Water Act (SOWA). 
which d- not provide for• prosram of 
quul-t'lpl• IGIJ pldance lo Ital• and 
local ollld..._ Tan l'KIO_.tiona 
were for llealth advlaortn to recel•• 

independent acienlific peer review and 
for the SOWA lo be amended to 
formaliu the health advlaory proce11. 

(2) For which conlaminanll 1hould 
regulationa be let? Into which cateaory 
lhould the conlamlnanll be included: 
Tier I. Tier D or Tier m •• detcribed? 
What levela for the RMC.. would be 
appropriate? 

The IDlljorily of written comment, 
received addnlNd wbicb conlamlnant1 
lhould regulaliou be Ml. speclftcally 
MC... 1be COmmeDII received did DOl 

di1lin8uJ1h between RMCL1 end MCI.a. 
howner. It 11 appropriate to dlacusa for 
which contamlnanta lhoald replatlom 
be Ml for even lhouah the commenll 
perlail:. to Ma.•• DOI RMC.a. 
Concem!Da OCCB'ltnca dal8, five 
commentera felt BPA ahould broaden ill 
det• baae. A linlle, larae -1e 111ney to 
detmnlne Illa - al the varlau9 
con1tituenll wu •uanted. 0ccunwnce 
1tudiea ahould be broadened to include 
1llltialically valid. poanphlcaDy 
random.1%ed 1ample of every 1y1tem 
1ize, lncludlna a,ound aad Mlface water 
aoun:es. It w• alao propoNd llaat BPA 
adopt • chemical data reportlaa .,.._ 
for all 1ubetancN idaDtiBad udar olher 
PEA p1'01P'ama. EPA abould lMII provide 
1h11 lnformalioG lo tba prlaacJ •--ci-

Sixteen comaMllla addnNad Iba tier 
in which Illa contamiDuta abould be 
included: Tau I. Tier D or Tier m. The 
majority of commmten Wt llaat lM 
turbidity and total colif- atandanla 
should be in Tier I to protect aplnat 
waterborne diae .... Tba IDorpDlc: 
chemical, currently resu)ated by EPA 
were placed predominantly In Tiar U to 
allow for monitorina flexibility, but • 
few commenten ~ deletina 
• few of Iha MCI.a ud daveloplaa 
health advlaoriel lnatead (Tier W). Tbe 
aenral contaminllDll liatecl in Iba 
ANPRM that were already Included In 
the eecondary drinklna water 
regulation, were all placed in n• r W 
along with several other Inorganic 
chemicals. A few commentera felt that 
the 1ynthetk: organic chemlcala lhould 
either be In Tier D or DI. dependil!I oo 
occunence and adVUM healtla effecll 
Information. The di1tributioo ol 
chemlcab for Tier I. D and m waa H . 

followa: 

----~ a-,,_-----, 
~ ---·· ------ ·-· ----~ 

• 
a I 

11 I 
10 -
.. I 

• -· a I • -I I 
11 I 
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- ,_ 
a-. 

I I • 
~ I I 

~ ---~ ~ 
~ -~ --~ 

I ,. ..... 
In order lo i--t • IWDIIIUY of the 

-tawblcbacldawNdwbicb 
cootamlnanta thou1d f'lllllallom be •et. 
the ~ will be SIIIIIDWtzed per 
c:hamlcal. 

lnortlanics 
Anenlc 

Bleven c:ommenten addreued the ..-1 UNDic: MC. ol o.o5 ma/I. 11ie 
mejority of c:ommenten felt the 
1tandard ebouJd nmain the NJDe 
baca- It appean that both Yalence• 
.,. toxic and there ii no avallabla 
analytic:al method to diffenmtlate. 
Howner, three c:ommenten felt that 
due to cllffertna toxlcllia, •eparate 
MC.I for trivalent and pentavalenl 
arMll.lc lhould be eetabU1hed, If an 
acceptable meane of analy1l1 la 
available to differentiate the two 
compounda. 

I 

• I 
I 
I 
I 

• I • I 
I 
I 
I 
I 
I 
I 

Two commentera felt the MC. 1bould 
be deleted and EPA 1bould prepare a 
Health Advleory. Their realODina l1 that 
atudlee have been dona In their dtie• 
becau•e they have level, of arsenic In 
their drln1dna water above the MO. The 
rnulta of theae 1tudle1 have 1hown no 
lll-cffecta from lnaeetln, thete arsenic 
level, over many years. 

Barium 

Twenty-five commentera 1ddre1•ed 
the praent barium MC. of t.o ma/L One 
commenter 1ubmltted detailed •clentific 
information on barium. which baa been 
conalclered by EPA. The majority of 
commenten felt the barium MO. tbould 
be raieed lo 4.7 ma/I. which l1 the level 
the National Academy of Science, 
recommended In Driniin, Watar and 
Health. Vol 4. 1'beee commenten 
npported thil poeltloa becaUH an 
abaorptlon factor ol 20 pen:ent wa• 
ued. avan tbousb C011NrYativ1, nther 
than., percant wblcb wu UHd for the 
..-. MCL n.. -ten felt 
that. "tllera It DO mdeDca In hlllll&DI 
that ,ulnlbltattinal abtorptlon ntet 

.,. aiplBc:ant)y diffanot for adulta or 
c:hlldna". n., uo -a-tlonad uahlt 
the MW-born nt u a model for 
c:hlldnn. Pl.:ttlw..-, they felt that the 
poalble role al bartlB and 
cardloYaac:alar diNaN mey not be 
,upportad lbMa they.,. beeed on 
lntn-ltadlaa. 
Six_ ... felt that the 1tandant 

thou1d nmaln the..-. wbareu. two 
_ ... felt the etandant thou1d be 

delated. No - were ttated for 
either poeltlon. 

Cadmium 
Twelft commentera acldraNd Iha 

preeent cadmium MC. of G.010 mall 
The mejority of commenten falt tlie 
MC. tboald remain the M1Da. Ona 
commenter mentlonad leacblna of 
cadmium due lo corroalon of 9alvanlzed 
pipe .. the mode of axpoeun In drln1dna 
water. Two eetlmatee of the relative 
toun:e contribution of cadmium from 
drln1dna water wwa 10 percent and a.1 
percent. One commenter felt the MC. 
1bould be nleed but did not 1peclfy a 
level. 

Chromium 

Twenty-two commenta addreteed the 
prnent MC. for total chromium of o.o5 
IDlfl. Soma commenten tubmltted 
detailed •clentillc Information on 
chromium which bu been conaldered 
by EPA. The majority of commentera felt 
tt,e MC. llhould be chansed either by 
eatabliahfna • eeparate MC. for 
trivalent (Cr ID) and hexavalent 
chromium (Cr VI) or eatabU.hfna an 
MC. for only hexavalenl chromium. 
Their reaaonlnl WH that the two 
valence 1tete1 can be dlalin8uilhed 
analytically and an MCL for CziVI} l1 
warranted bHed on Ill toxicity while 
Cr(ID) l1 non-toxic and con1ldered an 
e11entlal nutrient. Thia po1ition follow, 
NAS• recommendation In Drinking 
Wa~rand Health, Vol. IV. Two 
commentera •11811e1ted ecreenlnl for 
total chromium and when thl1 exceeds 
the numerical 1tandard. analyzln8 for 
hexavalcnl chromium to determine 
whether the water meell the 1tandard. 
These commentera further 1tated that 
total chromium In drln1dna water ii not 
of 1ignlflcant concern. Reaaone for 1h11 
opinion Included: (1) Chromium l1 
extremely ln1oluble and Immobile In the 
natural environment. (2) It 11 rarely 
found at concentratio1111 above 0.05 ma/I. 
(3) only the trivalent form occurs In 
natural waters 1lnce the hexavalent 
form l1 quickly reduced. and (4) trace, 
of CziVI} would be quickly converted to 
Cr{W) due to the acidic nature of Iha 
1tomacb. Moet of tbete commentera felt 
that Cr(lll) don not oxldlu to Cr{VJ) 
durinl chlorlnaUon. However. ona 

-tar tlated that Mc:hlortDatioD will 
oxldbe Cl{DI) to Cr{VJJ .-11 It the 
thannodynamlc:a fawrad..,... 
under oxidat!Ye caaditicllll Ill tolutloa". 

A rew--• lalt then about 
be no maJ111 to the ,._t MCL for 

cbrom1Gm --Cl{DI) oxldlaa to 
Cr1VI) and DO N1J pl'OOldae smta lo 
analya tbt two tpadaa aap• nt• ly. 
Two_ ... felt that tba 

cbNllllum etandant about be deleted 
allo89thar. No rauoGI wmw 1tatacl 

Lead 

Twmt,-•-ta eddrWNCI the 
preeent t.10. for lead of o.oa 1111/L 'Iba 
majoritJ of_ ... felt the s--t 
MC. llhould nmaln the.._ lbMa thil 
level protecta the health al c:blldraD and 
adulta. 'l1ley fall the MC. thou1d not be 
lowered baca- the belief that -
ver, low lnela al INd In tba blood have 
adv.N affac:ts oa c:blldraD ii -. 
Moel ol tbaaa _ ... 881M with 
EPA'• 1tai-t In the ANPRM thtt. 
''while lead In drlnkina -• mer be 
the retult of contamlllatloa al tba -tar 
aoun:e, It moat frequently retulta from 
conoalon In the dlatribatloa 111tam". 
They favored ndudna lead i...11 by 
implementina COffOlioa coatrol 
Pl'Olll'lll8 eucb u 9peCia) moallortJII 
activltlee wbeN corroaloa In copper, 
1alvanlzed and lead plJllnl la euapec:ted 
of belna a problem. Furthennon. they 
•11811e• led that f'lllllatlon, for corroelon 
control llhould be determined by the 
primary qency beted on local 
condltlona. A 1tudy In Carroll County, 
Maryland. found the cumml MC. wH 
exceeded 24 percent of the time. 

Moat of the plumblnl In thla 1tudJ 
wu copper with lead toldend Jolnta. 
One commenter noted that dprettea 
and alcohol co1111umrtlon w.,. 
Important IOurcet o lead expoaure: I 
percent due to dprettea. I percent due 
to alcohol. e percent due to drinld.OB 
water, and 77 percent due to otbar 
lnDuencea. 

A number of commentera fall the lead 
•tandard ahould be lowered lillca "lead 
l1 bioaccwnulatlvt and the health 
effecta ol leacl. particularly oa Iha 
centnl nervoua ey1tem ii lrnverelble". 
M01t of th ... commentere aaned with 
NAS' recommendation that dMt Ma. 
1bould be lowered loo.cm 1111/L Ona 
commenter felt the RMC. ahould be 
zero becaua,, k•d ii -tlal and 
any amoun, - ..ndnlnble and probably 
harmful and the Ma. thou1d be o.aoz 
ma/L Another-• naeet.d the 
RMC. ahould be o.ot 111/1 ID order to 
protect Iha J011118 and clnelopinB 
narvoua 1yatama of Infant. and JOU111 
chlldnn. 
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Copper ,._ ___ _. ..... 
p mil,,..,, tf : It II a, •MCI.,_ c:a,,a,. n. .....,,., __ .,....., 
U MCI. le Nl WWI ... ..,. 
._........ la, ,....._A.__,.._ __ ._. 
,. , • ..,. ........ n. m. c..a,_..., ______ ..., -
MCI. ........ : lb I .t..__ ............ ., ...... ...... 
.n.c:.11aa..,_. ...... .... •• ,.wic_..,.....,.,.... .. .... ...... 
Cy .... ..... .... ..... 
p111ru1, el •&IMAlx: •MCI.• cr--••-'...._AI_, .. ___ ,,. ... , w, .... wa.--
........... u ........ 
....., be •-t rn- ID). 

MolrWn-
,,.__ca 11Nd.1111dtbe 

,......., of -•11tutl • 11 MCI. f« 
11Gt,111 Al_, .. _._feh .wa._ .............. llldiof 
................. 0.. .. ................. ~........................ .,...,... ,,. ~ • ::c:: .. _ , iJ. Dlff .................... .,NAI' ............................ 
l'WIJII. •• •,.lie II••-. AS.. of the 
HOft I IMMI 
aet,1:1 • at.r,.,_11. 
Nkbl ,,.._ ___ .. acldlwMl lhe 

,-lblllt, ol N&abliaWaJ • MCL b 
Dk:liel.AII ., .. _..,., ..... dial 
IDMCl.leaot _...,.._....,..,.. 
no..._ i.•11116de and Dlmel ID 
...... ••11r-lrlbu1111 MrJ IIIIWI 
,.... ., ... clally lnlab. 0ae 
-• ltated 111• 1 II la Nldom 
obNned In fnth WIier, 

Sodl-
.....,.__" ldds:a-d the 

poNibWly of N&abliehlae ID MCL ,_ 
aodl-. "'-tly, ti.. ue -1tariaa 
and NPUrtlDJ l'M!.,_11 for eodilllD 
toprotadtlieNalttiw~on 
eodi- NllrtctMI ...._ AlfJ tila 
CG IP'fl• --'"'8•1mMCl.ienJC 
,....,..,... 0 ..... ,,... 
._.........,rr,.111).n.. 
C 11 ............. food I••'-___ .,...., .. llrtalu-.: 

---0..-•IIDIMldiAI ..._ __ ......... Nldca 

----..n.,..... .... 
•• M11• • ,oilll-al-....._. ...,._ _ ..... pNdk:al. 
etr.dlft •-d_loel_far 
_... ..... n.,e1•o....,_ 

Ill•• IPA do~• die role of 
dlknle • -d 1typp•1 11111 11w ............ ....-....... 
................. addnlca and ---..acftaniclu-
wr.111 

,___ __ eddr-• 11 ... ......,cf 11: tr tr .,.wa.fcr ....... ...., ....... __..,, ___ _._. ......... .,.-.fl. 
Al ol 111a----m• I 1 
tll•t•MCI.--- 9 .... ............ ......,,...tica .................. ...._ 
..................... Two __ .................... .,......_ _____ &......._ 

IIIJli •&a•Ulllllll/J ...,_ baa ,......_..,__. __ - .. 
.....,._'Vo\.,.,.~1ew•w 
CarrwAaalrlll'-lllllt nw• tile 
hlabn• ~., eulfale detected 
-~dlaltftl11wtilcli1dhuldi.._-,w,.._.. ,_ 
1111D. - zu/1". 111111 .. . 
...,,.......,..._ .......... IMf'e 
... ....... .t-i..tdiefkcta 
•• 500-.fl 

TMiJlaa 

""_ .. eddntled the 
pceelbOUJ cl NtebllehJna •n MCL for 
lhalll.. In 1,-neral r1ahloc. All of the 
_..,. fell lhal an MCI. WH not 
wurulecl: no l'HIGI\I were 1tatecl 

Va ..... 

Tweiftc:onauteeddNNed Ille 
poeelbllity cl e,•aWieh•• Al MCL ror 
w•--lla& 111•7 all fail that an Ma. 
- not ,-ullad and .. , 1 lllulth 
adwt1m7 ehoul be....,_. {Tlar W~ 
One C01111Ma1ti 1talld t11a• ftDI · la 
..,_., ..__.wllmi iapetacl end 
ti- la• leek al ntdmoe ol any 
c:hralc -i toxtcky·. 

Zinc 

S.-laa commenl9 addroened the 
pouibUlly c,I Nlablidlq 1111 MCI. for 
zinc. "'-lly. then II a NCGndety 
mu1m- c:catamlnln• lnel of 5 mg/I. 
A II of Illa CCIDIDenlen feh en MCL for 
a'nc - IIQl wananted. Meat of the 
ll'Oft -•- IIIJl"ted de-fflop!ns 
• bntdi ~ rrr.r m) and/or 
maint.dnina th• NCODdary drlnklns 
walti rtplatlon. One commenter ••ated 
Iha• there DC nidence of dlronk zinc 
lcldc:IIJ ud ilCUII eymploml do Do• 
lpperMltly GCCW' In WIier a• Jevele 1eN 
lllan 411-.fl ADJlber-tar noted 
tbet •a• :.W.. w.ell below tmldty, U 
would CIIIN ltilla prablama mlkina the 
Wllti llllfll 9t, tlriaJt•. 

S)'11111,etic ()qui- 0 I ak (SOC.) 

Twca•1 --~ MW:: .... 1M 
luue u •o whether Ci' DOI le e,•1bllli 
llMCIA fer eynlMtic: cqamc ell lcal1 =:a·ty .A-II dNII -==~•Moll cltba----Wt ... nplatlcm 
abc.ld be •-t far90Ca ad pat ID n. D 
IC prtm•cJ ..-,dJI wcul Mft 
mmllaltmJ llmdbltty 1111 •-111 for 
wklJ Ylria9kal cl www1www. OIiier 
wta» M JDded dffJlopiQI 
bnJ1li act.t..ill (1'llr ID) DRIil 
nftlcleat-andbN!lllelfecta 
dell •re Hlfl• ble. One -
nclad tllel Ille cnlr PNtldda• llblJ ID 
IDtnacl. lnlo .-nd WIW.,.. WulilJ 
pclu, ••tar-eclDbk ~ :::r.:•• 1111:11 u aldlcarb. and dalll cu be~ 1o llnall lhelr 
le1~ArCGCJ 1 •-led 
1h11 a randccn. ulioawlde-, 
abould be caadaadad ud r.MW by EPA 
lo delamlnl lhe ~ol 
-ud-tmtiaalewle le -wbalbar• cxei.mfou• I• pia-s ID 
Tiar D cw ID. Anodr CGCJrrtcr-olad 
that. "1111....uabilityofllleltli 
• dvllorial. ID i.-•- of I drialdoa 
wa._ lluderd lielp !l'-'1-
1ccunte pictwe of the ~ iu- to 
Iha publlc. bownar, In~ - Iha 
abeam ol I drWdaa w1i. IUllldenl • 
may ldlaaUy !WIii• in i. inltlllatlon of 
lreltment r.dlidla for l,n,eJe of 
contaninllloo wbida ec;tully de DOI 
excaed tba HNIIII Ad¥i-y level w
formal MCI.• eeteNICMd. 11 I• alibly 
lhal Nmoval would ocair uolau Iba 
MCL were~". ID repnl to dlll 
,ix petUdde1 cummlly Npialld by 
EPA. one commenter 11atad 11111. "there 
are vlrtually no cuet1 ol-. 
compliance" . 

PAHs 

Two commenter-a eped8cally 
addreseed PAiu. Olla commenter ateted 
that ""Iha control of PAHi coald beet be 
lmpWIICllad by llmlllnl Ci' 
di1COOtinulng the UM ol coel-w 
product. in water dietrlbuUon 111d 
1torqe 1y1temt. The other co-m 
recommeoded PAHi b eidiar n. Dor 
ill due lo their wldnpra•d ua lo th• 
waler 1upply lnduetry end their hip 
toxlcily. 

Acrylamide 

Two COllllll£ntera felt jt -
inapproprla ta le ealabllth aa MCL for 
•crylamide. One al die lwo CGCJm1Dten 
wanl the praae ID tlie ANPRM cl '"lotal 
1cryl1mlda" IO be ntpleced willt 
MICl)'lunide IIO-r'·. flaey 
r.«"~ that EPA delay 
u1abll1blng an RMC. fear~ 

, ...... 
IIDlil dieJ ooaplete Ill C 
dllGalc lllldc:lty •-dJ. I 
cc ............ . 
llaylaaidete,...tect ................ 
lilNllll...._tll• PDA •-1 .................. 
eddltlcmel ,..a.t1cc11·. 
Adipllel 

Two-.... 111· edipe111 __ _ __ .._..... ....... 
l&deud.-.haha 
detalndkaladialecllpe 
panlll .. - -•ochl 
ct,,lloM• 
Two--• did 1 

MCLfor ..... ta.OD 
wu ........ lllJlet 
C 11111' -S ...... tic Pl 
datfialoloJ Clltllltoa.., 
pctntiel r...-1m 
net of ltNlf s--t .... 
le Ille ,-bllo - •I& Ban 
trNi.bWt, and IIDlllc ... 
slJplloee• - _, r.~ 
qalnltdle •-dblDI 
Pllrtlm- wlytk:al 
veryexpeaawandl'9CI~ 
dapwcllldll" 

DDCP 

0ne-wdld111 
Ma. rGC' JB:P bec:aUN 
re•• Illa• "tbace- DO IC 
lfflCtl below 1CIO ppb If 
below 10 ppb. In cidditio 
then i. no lacnue-tn hi 
due 1o 1B:P -,etica 
wblch 19 crdan of - • Jill 
thin drtoldna .. ._ up 
bealtli lffec:ta lnlormetlc 
111bmiltld bJ dale CGi11D11 
been ccn8'dand by IPA 

Phlbalell Balin 

"J'wo -tin did I 
Ma. for plathaleta nlln 
llmllld CCCWIWWW IDd l 
•oxic:ity le wunn• NJU1 
phlhalelll ere b6o-depa 

Alechlor 

One 'I ri'ltar did DI 
ni.bllebloa ID MCI. for 

- lo drlnldna" 
Xy'-

One-11idld111 
MCLfar~Ncrau 

Tol-Two--• Wt , ---1111r.11 
ICCDidlllJ ID IPA'• HNI 
l>oaaatanddllllc6ea 
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poplllallclll. 0- al die above 

---etated. •efforu allould be ...... ....,.....,.ci .... 
... • w1ar~1r ....... MCL•c-6.._.. ._ 18 U t r. ._., .. ____ ... did __ ............ --....... .. 
Clordia M • .._....._ 
(ollowacll,,. M 1 C M la.a.dtw 
...... a.die. ....... ,.., ...... 

1 t , ......... ..., 
a1 ....... ....,._....c...._ .... ___ .. _ __..., ... --~a..----,.... .................... .. ...... ~_ .. ... ....,._.,~oleianlio 
qlllllla ...... _.. ........ -· ................... 
Clardlulac:cianr-. 

ec.-ty, two-1-felt u 
MCC"lllouldbe ~ - lbouch c... ........ _tabat 
,. .. .., •• ..-1.a.-.... 0-___ .., .. t, --ZS1' 

111 .. -111 • t --~ rwport•d ___ tlll ____ lo 

CJonJio•. AIIOdaer-mi lt._t 
Cloldla -.I• -itcnll • • ......, .... .a ......... 1111 ,,_, __ ......, 

~ ---• aaiJtia•I ...,,. ........... NC.1110 
cysllahoaWN.C•lsM b d'•ll.alllNd 
water ....,,u... ol trutaat". 
n. i...ot __,.._, fllnllml will 

be.tt.r~a.w1a tti.Nciioa. 
VlnaN9 

NIJWtaa-. •ddreaad !be 
poaibOlty or~ u MO. for 
v1- All ol lb•_._ did DOI 
fa .. u NCI. far vlluaa became 
ualyttcaJ -thocb ant aot available 
which are timely and coet-effecllve. 
'J1iey fall --•rd! WU DNded la 
thla 8NL Proper dlliDJ'ectioJI ahouJd be 
tmphHlzed but Iha•• commmww did 
not recoaunaid muda to,y daln!ectiOA. 

i:..aic-tla 
l!lplftn comment, addttsaed the 

poaibilltJ of ntabliahina an MO. for 
/..egfanella. Evay commenter fell that an 
Ma. wu not warranted 1ioce tbe 
relatlomhlp bnteen ugionella and 
public water l)'ltema bH not hem 
ntabllabed. One commenter noted that. 
"an Ma. for '4ione//o i1 not warranted 
becaUM It la • problem that ort,inata 
with • UMr'I •ul»tand.ard ope.ration of • 
hot _,er qatem•. Aaotber commenter 
further 1tated tb• t. lb• bat deltnM la 
educ• tloa olbom-,, and bMildina 
aupeni--•". In • ddllloa, aootl»r -t• felt tb• t an MC. WU DOI 
WUftllted bec:aUN di• primary r.te of 
lnfactloa la Yla Iha raplratary l)'llem. 
and not enteric. U!llloMIJa la 

c:onaidanlily naialanl .. c:i•.loriaatiea 
and•MCLW...WJa..,...~ 
co.ta with -tially DO benefit&. Ona 
State DOied that Ibey ban bad ...rat 
'4ioM1Jo o.tbnab whlda .. ft Na 
d• lo aa appatanuc• In lat.mal 
plu•Was ...... cantral llliaald be 
dind9d to.,,...._ ralba dian 
dn•llli ~ -- ltandard•• 

(S) ..... atr.1-atladmlqae r.... I fll claWac:tlw t.. •-t far alt 
.,.,_i ... .,....., 

Twety•two~ addr....c! .. 
poalbilltJ al~. tnatmmt 
technique~· clillmldioll ,_ 
•11,r'Clall __ .,....__,,. majority 

al :•11.,.._admendatar7 
dl.w.ctian of .-oad water iJi1ami. 
11-1 felt diet --tor, dislnfectkla la 
• !ltalatl•aetica lwa. ~-. 
lbw C IL; 1wwwnd ,'IIIJ•tcal 
protedkla d die-• periodic 
MJlit8ly.....,.. 1111d p,d -9 laolatlCIII 
and CIIBlll..d6CIII. ,._.of the Dft 
~t-... a,A 10 focu lb 
....... ~..__.andnot 
ootraamntleil tc a Olla 
com--•r f•lt ... ,..,,.ty eltad end 

~ .._. --.,..._ whldl- .....:.,fy __.__. fur 
oollfaaawtlllOC,-allFfllcant 
•ddat 11aa1• rillk. One &cate who 
•~Y~~ 
c' 11 •-tad that, "It la ,alltlc• IIJ 
difflc:alt ID -,pllala die lnlltaUatiOII of 
chlorinaUon eqlli,-nl oa all sround 
water lllll'Pti• with - fur1lla 
difficulUn atldpalad la c:onlillulnl the 
tr..1-t- •tanacr'. 

eaa-.•,y.-ce--. 
fa vend mandalllrJ dlllW•ctloa I« al .,__..-.,..-.ttown. ..... 
al theN-tera fell tr.at 91a!• 
,bould be .uo..d the laibiMty to 
waive for am- bead .. periodic 
uaitary ..... eJ11 end .,od weM 
comlnlctlon. 

• Sboalcl • treatment tec:bnique 
N!quinlllmt ol flltntlon be •et for 
1urface water 1y1tema? 

Nineleenaamenll addreaed the 
pouibility of •lablilh.ina • treatment 
technlqiae r • qw,-ent of filtntioa for 
1urface water ay.tema. 1ba -jority ol 
COIDIMnter• favored aandatory 
filtration I« IN!Uc• -t.er ayatema k> 
insure the miaobiol~lty of the 
drinJtlna wet«. One OOIIUDeDlllr felt 
fil tratioo aliould be • Tier D M&Ddard, 
with the provlaioo that vllli.moei would 
be allowed lf auiL• ble moo.iloring aod 
watershed characteriatic. could 
demonatrete DO haalth riak. A few of 
thue commenten -Uoned that 
mandatory flltrat.loo-. prwienl 
particularly In li,ht of the ,owlna 
conceni over lnfectiou1 .. nta, auc:.b •• 
Ciardio. O•e cxvn11Wl4er fwtlaer 1t1ted 
that " the SOW A providea for truunul 

._. ..... tr, =--•,-alcal• •v• ilable, ..... G......ti& wWda GIii be ,__, •,,lllnllla .....,.,, 
di•'. S Pl •. 11.i• --•-= :: .. .,!...:. ! ~ ;.:.- ,.,, .. 
atudard lo afforcl ..--•-......, (1) 
unexpected cbaop• In nw -tar 
quality, (2) Introduction of 
caiWll!Mtiaa Ill ti.• tlWlil Pl 
,,_.., _, (lj ww _, Ufl,-"o ...._,.. ...... ,,......,.,... ........ 
f•vorn• t ta17...._faral~ 
water~Wt IM•-•--• dlac:ntlon ... and -nnded that 
It WH _. approprtall lo •tablbh •nd 
en.Iara• ..... ..a. ......... 
mlcnlst :.,el.•tit,el....._ 
water ..r llli•a fllf • 7 -la 
·---... thetr,eel _ _, 
traatmnl f!NYid•d. fwd.awe. IDOll9 .,.... .., .. _ ...... 
mwlelllly fUtratlea • .... 
ut•matift • ..-.-~ c.,,dia. 
Tbey•• 1 ·-~and 
perioclll:aullal7 ....... a.. 
c:omnwntar -----dad "dlPlnf1ctiwlel..,_wetar..-. 
•ndu...,....,_ •--1..,._,...._ .. 
the wat•r•bed and dlatrlbatloa .,.._, • 
which It comlatenl with Iha 
MlcroblolOIJ Worbbop concluaton. •an ,wf ____ ..... be 

pratNnleil bf~..-- -
coqaletiaa, M'II I tim ad flltratlan 
or liev ..-,,alent ,._ 1- cfd f ctf::a 
uni_ It cen be~ aa di• buu of• 
MDltarf ~:•.._..,.._al Ill 
not~"-~--
1tated .... "161 Ntlll.lit~ ol 
tteatmeat.....:.rdlotMrtm 
dlalnfecUoa la not~..._..._,. 
ant - ••eileble to ---- ••tar quality". 

(4) l1 ualna the ADI an appropriate 
method for ntabll•hlna RMa. for non
carcloo.-f 

Five mt: Plldr.wl tWa i•llu af 
the ADI approeda for~ 
All of the c nm I n '9k that the ADI 
approecb -• qllile ftleabl• and 
appropriate. Two commente.-. 
emphaaized that the contribution of 
drinldn3 we ter 11D the lotal expanre 
lihould be coeald-•d. 

(5) What aalety f•cton •hould be uaed 
In con function with chronic toxicity data 
in settlJll RMCLa for non-arclnopna'T 

Fow comnuintera addnwed die t.ua 
of Nfety facton for~ 
The commente,. recommendatlona were 
varied. Two commente,. 1uae,tad that 
EPA DH a nn,a of (ac:mn ao that the 
eudmqnihldaofaec:a1alatJMpenda 
on coeaidentloa Md u die •pealea 
teated, and 1M qualltJ ..r .,ullty of 

• 
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the t•t data. Anotba, -lff 1taled 
that "a Mfaty f.c:lar ol100 allould be 
uNCI lo KCOIIIII for dlfferinc NMIUvitlea 
wtdlin IN --111 • • ll'N popalatiaa 
, ..... )'oaf"· old): YUtabllitJ In body 
welelil1 ud Ille~ olwater 
~ddr, -~ In 
••trapolatiaa". Aaodler-ter felt. 
"NAi" Mfaty factonaneppropnate 
oaly wllea 'P'N-k~•I date m 
lackbla.lllilelorlcal taanaY.o.ble 
lo allow a lower Mfaty f.c:lar yt.. NO,) 
or....,.•llwflt-lle,•am 
, ..... n-tde) ......... Mfaty faclor 
alacNld ba applied". 

(I) Whal -,,.-:ii .a-Id ba ...ct lo 
Nt ltMCl.a ,_ c;arc 16 :r:;:r 

llaht El •• - ••• dlt
ltMCLI ahoald ba Mt for can:fflCIIIIIII , __ ..,.. .. , 'a::'.!i! 
lMCLa •• -- ,_ _ 
~-ap,•clpriala,......., 
RMCI.I ... ba clNrlJ cWlaad ... 
hnlllt aoal. A - Nllliamt •mone 
-o1 .... - ...... 111a,
pn,wldee little foundaUon for Ille 
•tablllhmenl of MCI.a. t'lar1hermoN, 
lhne -•en fell that RMC.a Hrve 
no pu,,_ and an Impractical becauH 
lhaJ ere caafuatne to the public and Iba 
1"'9N- If DOI lhe reau)ated -u.nlty. 
DNplle Iha ahortcomlnp of RMCl.a. • 
f--1en-c1e 
--.ndetlont on how lo Improve 
Iha undentandlna of RMa.a. One 
commenter recommended that EPA. 
8411• and the AaMrican Water Worlie 
"-:lallon develop educational 
matmal to ••plain the dlffaencea 
betw"n ltMC.e and MCLa. Another 
commenter IUll"ltd that RMO.. and 
t.lC.. abould be pn,poNd and 
pro111ulaated 1lmult1MOldly. 

Anotlwr 91111"1lon u to how RMCLa 
,hould be Ml for carc:lnopnl w11 
••prHMd by one commenter to. 
"evaluate uc:h CQIIIPOWld and baaed on 
atrenath ol the tdantlflc: data and 
comparative cardncllffllclty of each 
compound. •tabllah an RMC. at a level 
Jetermlned to have a mlnlnal or 
lnalanlficant health rtak. 11lfte riak 
leve11 1hould be conal1tenl with pail 
det-lnallona or "ac:ctptable" riaka to 
aoc:lely. poeeibly tcrt". 

Two --.nten _,.. opposed to 
u1ina riak modelt becau1a there ere 
audt a variety ol model, which arsue 
.,alolt IN Nlectloll ol onl1 one for riak •-ta. One COlllmenler 11111Hled 
EPA 1hould conalder a combination of 
mathacnatlcal modela and the ufety 
factor epproedl. ADOtbw commenter 
Mid. "due to the loadequac:lea In today'• 
-='-, EPA allould 1tete that theJ are 
111111ble to det-1De uf• level, for 
c:arc:iqecll". 0ne--~ .... , 
animal~ multi would have to 

be -'dertd "nfficiaat" mdfflce of 
ca'Cin I llidty befcn ti.,, can be 
co.idend for - In lawn cancer riak. 
n., ............ IARC'. 
duaiftcatiaa ec...wllidl IIAIH that 
"limited" ffldeace lauiatll i. 
"iuclequta" to naluta the 
CPd I ldtJ 1aa..... 

17) la wmillc:stain MCI.a when 
~ pop•l1ttme 'In not aflec:ttd 
u appropriate approadi? 

l'lw-a.NdreNICIININIM 
wbediartowamrcmtainweh wben 
luamptible populadau arw DOI affected. 
Tha C •• _.11p111 OIi thi1 '-• 
three felt tbil •• an appn,prfale 
approech. perticularly cona:rnlna 
nitrate. 

Two commentert dld not favor 1h11 
approadL Om comment.er 1tated that. 
"watftn bued on populatioa would be v-, lllbtactiw and t.ad to lite tattina of 
undenireble pnc:9(1enta. C. tlterina the 
data to aue dewalnationa for • 
·~ble populatioa' would be loo 
U.., and -'1y and popWallona are 
too moblla. Furtbennore. fallina to 
ecc:ounl for 1)'Mf1iltlc elfecil from 
other e,q,oeura would llllke any waiver 
meanlnaleN In 1erm1 of protectina 
public hNllh". 

(II Should Mp&nlll or different MO.. 
lit couldered for certtin contemlnant1 
for DOIH:OIDfflunity water l)'ltema7 

Two commenlert addretMd 1h11 luue. 
One commenter favored the exlltlns 
procadurn for non-community water 
1y1tema lo comply with the MO.. for 
collfonna. turbldJty and nitrate,. The 
other commenter recommended 
"chan,lnc the derlDitioru for community 
and non-community to more properly 
reOect the difference between tranaient 
end non-tran1lenl populationa becauH 
the curnnl approach of m ldent vs. non
realdenl don not properly protect the 
health of peraoru ulna drlnldn, weter 
from ay1tem1 ,uch a, acbool• end 
factori• which are non-community 
,yatema th1t may have exceHlve 
concentretlona of other conlamln1nt1, 
1uch II lead. Community 1y1tem1 
ahould epply to non-tranalent 
populaliom IUch II achooll. day-a.re 
facllitl.., end facloriH not fut 
realdentlal. Non-community 1y1tem1 
abould 1pply to true tremlent 
populatlona IUch H hotela. 
camppounda. pa 1tatio111, re1taur1nt,. 
etc". 

(ti) Which analytical method, are 
moat reliable? 

Only a f- comment, were received 
whicb addreued the availability of 
1nalytlcal -tbodl for contaminant, 
under coaaldareUon. The foUowtns 
diacuaaloa wW be 1wnmarized per 
chamlcal. 

Inorganic Chemical• 

Aabeatoa 

One commenter noted that the only 
eveilable analytical -tbod for aabeatoa 
In waler, lralllmiNion electroa 
mlcroecopy, II very expemlve ('31»
IIICXI per umpleJ. 111i1 method i. neither 
prec:IM nor accurate moup lo - for 
enforcement purpoeea. 

Ovomlum 
One commaata noted that there are 

two -tbodt to eeparete diaolvad Ct 
IIIIJ &om et (JV). Tha r .... , -
developed by Martin and Riley al U.S. 
EPA. Envirollmental Monitorina and 
Support Laboratory (l!MSLJ. The 
colorimetric method (Slandard Methom. 
15th ed. #312.11) II mo valuable for 
di.tlnplabiaa IN buanlallt Jana. Tbey 
elto mentiOMd that ICnall. Pl,nav and 
c.r-.., V. Oirom. Scie-.1.a preu. 
11113) have dneloped a aetllod for 
1peclatlon of Ct (VJ) and Ct (DI) la 
wai. lWIII HPLC-Olrect Coupled 
Pluma Emlulon Spectrolcop)'. 

Another commenter recommended 
that the Atomic Abeorptloa method be 
uaed to acreen for total chromium. but 
that Cr (VJ) ahould be the ba1l1 for the 
MO.. 

P91ticlde1 

One commenter noted the analytical 
method for aJypboaate In w1ter requires 
a high desree of technical aklll and 11 
very ellpenalve. Coall ue about SD per 
H mple. Nallonel coel for each pubUc 
waler 1y1tem to monitor two limn per 
yeu would approach $100 million. 

Another commenter noted that while 
electron capture detection hH ellcellent 
chuacterialla for lnHcUcldea end 
berbicldn resuJ1ted by th• SOWA. it 
b11 seneraUy poor detection ability for 
the currently Uled pboaphoro111 and 
nitrosen contelnlns putlcldn. Specific 
delectora ere required ,ucb aa. 
thermionic detection lo detect even hiah 
level, of atruine, ,lmuine and tabufoa. 

PART 141-{AIENOED) 

For the rea10na ael out In the 
preamble, It la propoeed that the 
foUowtna be added to propoeed Subpart 
F, Put 1'11, Subchapter D, Chapter I of 
TIiie 40, Code of F«Jeral &gulolio,w a• 
propoaed on May 1'1, 19115 (50 FR 20175). 

1. The authority aeclion of Put 141 
continuH lo read H folloWI! 

Autbority: 42 U.S.C. 3008-1, 300tt-3. 
300t-4, and 300j-8. 

1.11 II propoaed the I Subpart F, 40 
~ 141.50 11 amended by •ddJ.na (a) (9) 
tbroup (15) and (bl table entries (4) 
throqb (11) to read u followa: 
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IMl.a Ill PP ..... ........... 
I k t&IL 

l•l • • • 

(9)Acryl• mld•. _ 
17) Al•dllor, 
II) Clllordu•• 
(9)DBCP, 
(tO)l!DB. 
lttl ~)'drln. 
(U)~. 
(ti)~ epcndde, 
(14)PCBI, 
(11) Tcrx• pbn• . 
{b) ••• 

-
... ----------•- - -·-(1').0 
... t,.to ,, a ..... ,u. ,, 
1"''- - --

.... ·.. , Oil .. , 
001 

•• 

- -· ...,, 
1111 ·-1111 u. 
1111 .... 
041P ... UI 
1, ...... ... 
""'- I.I 
1111U..l'P .... ... __ 

1M 

S. It la propoMd that propoNd 
Subput P, I 141.51 be •menwd by 
•ddiaa (b) table enlriea IZI throu,b ltZ) 
to read .. roUowa: 

f14Ut ll• DMAIPPIP---
WWW.,_U ........ torlnor9• rllD 
II I ..... 

1•1 [Reaernd) 
(b) • • • 

121 - __ .,. _ __ ,...-.,i _ 
1'1 - - --· -----..,c:...-_ ~ --

MO.II ...,, 
UI 

•11 
I.I 
OODI 

- -· ...,, 
•a.--- . " 111-- u -~ ..... ·- ..... 
l1Cll-•NI -1111-•NI 10 
1111 .... ............ -. 

4.ltlapropoe•dto •dd • -1141.IZ 
to 40 CFR Put 141 to read u followa: 
IMUl,M ..., ___ 
11nl1 IUII...,_._ ....... --·--(•) R~mulmum 
contunlnut Inell.,. ..-o for the 
followlna mlc:roorpnl•me: total 
colllorma. Clan/Jo. and vtruea. 
{b)~maxlmum 

cont•mlnul level, for the followlna 
mlcroorpnl1m• p• r•m•ten .,. •1 
lndlc• ted: Twbldlty O.t Nephelometric 
Turbidity Unit. 
IP1l Doc. l&-a4t7 Pia..! n-ti-a: 1:41 • ml auaa---




