
• 

r...a ....... / Vol '5. No. m / FrtdaJ, Nowm• • U. / No1a11 

IN"-IIIGllmffAL MOTICTION 
MINCY 
IPIILtaMJ 

-Oulllr~ Doc:mMnta; A,,.._., 
~ Environmental Protection 
Apw:;J. 
ACl'ICIIII Notice of Water Quality Criteria 
Doc:umata. 

~ IPA announce• the 
availability and provldet •ummariea of 
watar qaallty attma document, for M 
toxic polhatuta or pollutant cateaortea. 
n.. attaria an pablllbed pursuant to 
NCtlcm ICN(aX1l ttl Iba aeu Water Act. 
AYWY Cit' IIOC'I I I nt: 
8-adll olbotll aquatlo-bued and 
llaaltll-baaad c:rttlrta from Iba 
doc:amaata an pabJJabed below. Coplea 
of Iba complata doc:umenta for 
IDdMdual pollutanta may be oblltlned 
from Iba Natlollal Tadmlc:al Information 
8amca (NTIS). 1Z15 Port Royal Road. 
8prtnaflalcL VA mm. (703-487-4850), A 
U.t of Iba N11I publication order 
numb•n for aD M atterta document, 11 
pub!Wied below. Tbeae docwnenta are 
al•o evadable for public lnapectlon and 
copJlnl during aonnal business houn 
at: Publlc Information Refenmce Unit. 
U.S. Environmental Protection A,ency, 
Room Z4CM (rear). 401 M St., S.W. 
Waahln,ton, D.C. 20480. Aa provided In 
40 CPR Part Z. a rea•onable fN may be 
charpd for copJlnl Hl'Vices. Copln of 
thne document, are al•o available for 
review ID the IPA Rep,nal Office 
librariea. . 

Coplea of the document, are not 
available &om tba EPA office liated 
below. Reque•t, •ent lo that office w UI 
be forwarded to NTIS or returned to the 
•ender. 

1. Acenaphthene, PB81-tt7269. 
2. Acroleln, PB8t-tt7277. 
a. Acrylonltrile, PB8t-tt7285. 
'- Aldrln/Dleldrin, PB81-tt7301. 
5. Antimony, PBat-117319. 
8. Anenlc. PBat-117327. 
7. A•beatoa, Pllat-117335. 
e. Benzene, Pllat-117293. 
11. llenaldlne, Pllllt-117343. 
10. Beryllium, PB8t-tt7350. 
11. Cadmium. PB8t-tt7368. 
U. Carbon Tetrachloride, PBBl-

117179. 
· U. C2ilordane, PBBt-117384. 

14. Clilorlnated benzene•, FB8t-
t11NZ. 

1L Qilorlaated ethane•, PB81-tt7400. 
18. Qiloroalkyl ethera, PB8t- tt7418. 
17. Qilorinated naphthalene, PB81-

t17GI. 
11. Cblorlnated phenola, PB81-117434 
18. Oiloroform, PB8t-tt744Z. 
ao. khloropbeaol, PBat- 117459. 

zt.0.--.PB8t-1U.17. ...... ..... ....,. ............ 

.. - ,__,,,.,._ =----=--=i: I •l~--
Z3. Cyulda. PB8t-t1741S. .. .,....,....... ·--·-· Z4. DDT, PB8t-1t7at. 511 .._ _,. al 
25. Olchlorobenunea. PB8t-117IOI. • .. .. F t t 
211. Olchlorobamldlne, 1'1181-117117, ..,.._, _. ....._. •-, 
'Z'l. Dlchloroetbylenea, PB8t-t171Z5. 1M .._.,,....._ • 
za. Z.4-dlchlorophenol, 1'1181-117131. .......,i---,.....,, ••IINllll.ttll1YIJ, 
211. Dlchloropropane1/propa1111, 1'11111- _. etabllltJ, ...... W. ••• • .. 

117541. . .................. ..,. ,rr sllaa ... 
30. Z.4-dimethylphenol, 1'911-1171111. ,..._ al cqanlc _, ....,_ ~ 
31. Olnltrotoluene, PB8t-117&e8. ,_ nf7lnl typaa alraaelftlSl .. -
32. Dlphenylhydrulne, 1'1181-117111. IPA la today___... tlie 
33. Bndoaulfan. 1'1181-117574. anll• blllty of attaria ..___ta for N 
M. Bndrtn. PB8t-117&1Z. aftba U pollutaata ...... tedu toxic 
sa. Bthylbamana. PB11-111&110. - • r MCtloa 1117(aX1l al di• Act. 111a 
ae. Pluoraatheaa. PB8t-tt780I. cloc:umaat an TaJD (Dloxta) will be 
11. Haloethan. 1'911-117818. ,..,..... wlthla Illa aat -6 after 
ae. H•lometbaaet. PB8t-tt7U&. lll'liaw af -t etadlN. Clfl•li• .. di• 
• Heptachlor, 1'1181-mm. .-ion aG'1(aX1) toxic polbdama balDI 
to. Hexachlorobutadiaaa. Pllll- Dabllaud todar wlll ns,l•m Illa c:r11•ri• 

mMG. . . b tboM-•- pollututa ro.md III Iba 
41. Hexachlorocyclohex•ne. 1'911- IPA publlc:• llaa. o,ollty Crlllfflo /or 

1171157. Wat.r, (the '1tad Book.") Clfl•lia for all 
4%. Hexachlorocyclopentadlem, Pll81- ocher pollutaata ud wets oan•tti-ta 

11711115. 6'mid ID Iba '1tad 11oo1t• - •la Y•lld. 
43. laophorone, 1'1181-117973. 1\a atterla publJahecl todar ban been 
44. Leed. PBBt-117681. dedved u• ina ravlNcl methodolop•a for 
45. Mercury, PB8t-tt71189. datermlnlna pollutut concaatr• tlaaa 
48. Naphthalene, PB8t-tt7707. that will. w\ea not exca•ded. 
47. Nickel, PB8t-1177t5. l'Nllonably protect hum•a baalth ud 
48. Nltrobenzeae, PB8t-tt7721. aquatic life. Draft atterla docameata 
49. Nltrophenol1, PBSt-117748. - made av•llable for pabllc • 
50. Nitroaarnlnea, PB8t-11775e. caiment (4' PR U8211, March 11. 19'19, 
51. Pentachlorophenol, PB8t-1177M. 44 PR '3IIOO. Julr Zl, 18711, 4' PR aza. 
52. Phenol, PB8t-ttmz. October 1. tffll). 'l1leN fla•I attarla 
113. Plltbalete aetera. PB8t-1177IO. bava baa derived after comld•ntion of 
54. Pol)'Chlortnated biphenyla (PClla). aD -11 ncefnd. 

PBBt-117798. Theta crttarta doo•men!a .,. •lea 
115. PolynDclear aromatic l•aued ID 1• tlafactioa of Iba Settlement 

hydrocarbon1, PB8t-117808. Aa,eement ID Natural Raourr:a 
se. Selenium. PBBt-117814. D,fe,- Council. « al •· nuin. I B.R.C. 
57. Silver, PB8t-117822. ZUID (11178). modified, U B.R.C. 1133 
58. Tetr•cblo roelhylene, PB8t-117130. (D.D.C. 11'7'11). Pllnuant to p•rqrapla 11 
59. Thalllum. PB8t-117848. of that agreement. IPA la nqulrad to 
60. Toluene, PB8t-117855. publiah criteria docum•nta for the 115 
61. Toxaphene, PBBt- 117863. pollutanta which Conpeu. ID Iba 1817 
62. Trlcbloroelhylene, PBal- 117671. amendmenll to Iba Act. dealan• ted u 
63. Vinyl chloride, PBBt-117889. toxic under NCtioD 1117(aXt). 1'1le•e 
64. Zinc. PB81-t171197. documenta coalalD .....,.,.__. 

maximum pennlaalbla pollatant 
concentratlona comlatmt with Iba 
protection of aquatic orpnl-. i.
healtb. and aoma NCnation•l •c:11Yltiaa. 
Altbo p•rqraph 11 lmpoae• oart•b1 
oblla• llona OD Iba Aaent:,. It doea IIOt 
create additloa•l authorti;,. 

l'Ofl l'Ulfflllll -~ CCHffACT: 
Dr. Frank Go1tomald, Criteria and 
Standard, Dlvlalon (~). United 
Statee Environmental Protection 
,¼ency, 401 M Street, S.W., 
Wuhlnston, D.C. 20460, (202) 24~ 
__,,,-AIIY -TION: 

Pureuant to •ectlon 304(1)(1) of Iba 
Cleen Waler Act. 33 U.S.C. 1314{al(1). 
EPA l1 required to periodically review 
and publiah criteria for water quality 
accurately reflecllna the lateat aclentillc 
knowledge: 

(Al on the kind and axtent of all 
ldenhHabla affect• on health and walf&N 
lncludt.,, but not limited lo, plankton. l\ah, 

flia Dffnp I tlW•lciQllallJ 
Clflala 

Section 301(aX1) criteria -tabt two 
-ntlal typea of Information: (1) 
dlacu11lona of av•llabla aclaatillc: data 
on the 11Yect1 of pollutaata • ,-bllc 
health and weU•n, aquatic Ille and 
Nereatloa. and (l) quantltetlft 
ooacmtntlona or qualltatl" 
•--ta or the pollatuta Ill wat,er 
which wlll .....U,-wa• 
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- pallulanla. i.oc-c-1nt1on ,...... _ ..r 1o bmulate criteria 
prolecllft fll .... lie life-. Fi. 
---• ., .. pollutull. 
Wao1111 ~•tre'laa,ropertiel.,. UMd to 
._ die nlallve extent olkuman 
-,-re lo tha polJlllul ellber directly 
..... ..-uoa orw• ter or Indirectly =~of•qu• tlc 

ma. H11111•11 be•lth attert• for 
c•rdnapu.,. pneated u 
i-t•l Nb to m•n •nocl• ted 
wltli -,.cfflc concentnllona of the 
pollut•nt ID •mblellt water. 11le 
CuldellllN IINd to dertve crttert• 
prot•ctlve of 1qu• tlc life and hum•b 
healtll •n fully d•acrtbed In • ppendlcn 
Band C. respec:tlvely, of thl• Notice. 

The A,ency bellevn that theN 
Culd•lines provide criteria which more 
accur• tely reflect the effect, of thne 
poUut•nta on human health and on 
aquatic oraani•mJ and their uaee. 11iey 
•re baaed on I more ra tlOtlll and 
comlatmt approach for u1in, ldentlflc 
date. Thea• Guidelines were developed 
by EPA ldenti1ta In COIIIU!tatioa with 
ldenU.11 from outalde the Apncy ind 
they have been 1uhtected to lntenalve 
public co-enL 

Neither Iha GuldeU- nor the criteria 
•re c:omldered Inflexible doctrine. Evm 
1I thla lime. EPA ta taJwic action to 
employ the retOun:et of peer review 
poupa. lncludlna Iha Selene• Adviaory 
BoanL to n •lu• te recently pubU.hed 
data. and EPA la conductin, Ill own 
ev•lu• tloa of new data to detennlna 
wbeth.- lfflalom to Iha aflerla 
doc:mnenll would he warranted. 

n.. criteria publldled today.,., 
hued 10lel1 oa Iha effect of • alqle 
poUut•nL Hawner. pollutenta In 
combination may have different eflecta 
becaUN of lfMl'lllatlc, •clditive. or 
antqoalatlc propertlea. It II lmpoulble 
ID theN document, to quutlfy Iha 
combined elrecta of th- pollut•n ll, 
and peraona uaf!ia criteria lhould he 
• ware that alte-jpeclflc an•lyala of 
actual comblnatlona of pollut•nll may 
he nec:eu•ry to sfve more preclae 
lndlcatlona of the •ctu•J envl.ronm nt•l 
lmpacta of• dlldwp. 

Reladoulllp of Iba Sactlaa Jll(a)(t) 
Criteri• lo JlesulatorJ Propama 

Section 30C(• X1) crtterl• •re not rulea 
and they have no replator, inpacL 
Rather, thete alteri• pnaent aclenllflc 
data and suJd•nce on th• anvlroment•l 
eJect of pollut•nll whlda can he uaeful 
to dertve repl• tor, requlnmmll hued 
on conalder• tlonl of water qu•.lll)' 
lmpecta. Under th• Cean Water Act. 
theN repl• tor, requlrementa may 
Include th• promulptlon of water 
qu.•llty-hued •mu.at llmlt• tlona under 
NClion a. wale qu.•llty atandarda 

under NCliOD 303. or toxic pollutant 
em-i atandarda under aection 'Ji11. 
Stale8 •re •-need to begin lo 
mod1fJ or, lf--•ry, develop new 
~_..,,.to aupport the 
lmplematatloa of regulatory control• 
for toxic pollut•nta. Aa appropriate, 
Sta tee may incarponte criteria for toxic 
pollut•nt•• b• aecf on thla suJd•nce, Into 
their water quality atandard,. 

Section 30C(•X1) atterla have been 
moat doeel-, •-oc:latad with the 
development of State water quality 
atand•rda. and th• "Rad Book" value• 
have, In the put. been the h• 1la for 
EPA'• uanamenta ol th• adequacy or 
Stata requlrementa. However, EPA la 
now complelllla • -jor review of Ila 
water quality atand•rda policlea ind 
regulationa. After COlllideration of 
comment• received on an Advance 
Notice of Proposed RulemaJdna (• 3 FR 
2951111. July 10. 11171) and the draft 
crttert• document•• the A,eney Intend• 
to propoae, by th• end or thla year. a 
revleed water qu.•llty atandarda 
regulation whlda will clarlfy,the 
A,ency'a poaltlon on • number of 
allllliflcant atandarda llaues. 

With the publication of th• ae crtterla, 
however, It la ~fl'..':&,':te to dlacuu 
EPA'• current on atand•rda 
luun relalllla to their uae. 1bla 
dlacuaalon don not ntabllah new 
regulatory requiffmenll and II lnlended 
H guidance OD Iha pouibJe - of 
theae crtterla and an Indication of future 
rulemaJdna the Aaenq maJ undert•b. 
No aubat•ntln ~ta will he 
ntabllahed without further opportunity 
for public ~L 

Wala Quilty~ 
Section 303 of the Cua Water Act 

provldea that water qu.•llty atand•rda he 
developed for •D aurface w• tan. A 
water qu.•111)' at•nd•rd conal• ta 
h• alcally of two puta: (1) A "deeipiated 
uae" for which th• water body la to be 
protected (am:h H ".,.rlcultunl. • 
"reaeatlon" or "flab and wtldllfa"). and 
(2) "crtterla" whida •re n-ic•l 
pollut•nt concentntloa llml.• or 
narrative at• t•m•nta ~ lo 
preaerve or •chl,eve th• dealpalad UN. 
A water qu•IIIJ at•ndard la developed 
throu,h State i. Federal rulemaldna 
proceedinp and must he tnnalatacf Into 
enforceable efllla•llt limitation• ID• 
point 10WCe (NPDES) permit or may 
form th• heal• al best man•a-ait 
pr1cllcea applicable to oonpolnl _,,_ 
under NClloa D ol ~ Act. 

Re/otiOMh/p of S«:tion »lfoX1J 
CriUJrio to 1M CriUJrla CompoMnt of 
Stai. Water Quality Standard,: 

In th• ANPRM. EPA--.ncacl a 
policy of "preaumpllve applicablllty" far 
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NCtloa aoe(aXt) attlrla cocllJled ID the 
''JIN look.• ~n appllcabWty 
meal IUI a llall liad ID adopt a 
crli.rloa for a putlcuJar waler quality 
.,.,...ier al leut u atrmaenl u the 
remmnwaclati..a ID the led Book unleaa 
the Sta .. wu able to Justify a 1eu 
1trlnpot c:rllerioo baMcl on: natural 
bacqround candltlom. mont recent 
IClenllflc nldaK:e. or loc:aL 1lte-1pecillc 
Wormatloo. EPA la ratdodloa the 
pollq of pntwopllva applicablllty 
becaue It bu pnmn to be too 
Inflexible ID actual pnctlca. 

Althoup the NCtlon ICM{e)(l) criteria 
repreMDt a re.._ble 11tlmate of 
pollutant CODClllllntlODI contlalenl with 
the maloi.na- of cletlpated water 
uaea. Stain ma:, aJIPIVPrlately modify 
thne val- to ret1ec:t local condition,. 
In certain c:ln:woatancea. the criteria 
IMY not accuntal:, reflect the toxicity of 
a pollutaol becaue of the effect of local 
water quality charecteriatlca or varylns 
aenaltlvltln of local populatlom. For 
example, ID-• - acoayatem 
adaptation ma:, enable a viable, 
balanced aquatic population to exlat In 
watan with hilh natural bacqrouod 
levela of certain pollutaota. Similarly, 
certain compouoda may be more or le11 
toxic In eome waten because of 
dlffereocn In alkalinity, temperature, 
hardnen. and other facton. 

Method, for adJu.tJna the section 
304(a)(t) criteria to re0ect these local 
difference, are diacuaaed below. 

Relationahip of Section 30#(0)(1) 
Criteria ta Deaignated Water Uses: 

The criteria publiahed today can be 
uaed to aupport the dealgnated u1e1 
which are pnerally found In State 
1tandard1. The followtns aectlon 
diacuaaea the relatlonehlp between the 
criteria and Individual uae 
clauiflcatlona. Where a water body is 
dealgnated for more than one use, 
criteria nece11ary to protect the most 
senaltlve uae ahould be applied. 

t. Recrr,ation: Recreational uses of 
water Include auch actlvltlea aa 
awlmmln,. wading. boating and fishing . 
Although ln1ufficlent data exist on the 
effect, of toxic pollutant, re1ultlng from 
expoaure through auch primary contact 
11 awlmmln,. aectlon 304(a)(1) criteria 
baaed on human health effect, may be 
uaed to aupport thla designated use 
where 0ahlna la Included In the State 
definition of "recreation." In thla 
altuatlon only the portion of the criterion 
baaed on Rah coneumptlon ,hould be 
uaed. 

%. Prot«:1/on and Propagation of Fish 
and OIMr Aquatic Life: Thi section 
3CM(aXt) criteria baaed on toxicity to 
aquatic Illa may ba used dlnctly lo 
aupport thla dnlgnated UH. 

3.~0JJdMIMtda/U..: 
111• aac:tlcmlOl(aXtJatllrla-aot 
apeclflcaUJ _..,.. lo nlacl die 
Impact olpoOu14111a ca........_.. ud 
lnduatrial- Hownw, .... atlarla 
davalopad for humu hulth ud aqullc 
llfa are 1uffldantb- ltrtnpat lo protact 
theaa other UN•. Stain ma:, ntabll,h 
criteria apeclflcally clnl,nad lo protact 
theHUHI. 

'- Public Wai.r Supply: 'l1i• clrlokina 
water axpoeure campooent of the 
human health affect, c:rtlerla can apply 
directly to 1h11 UN c:lulillcatloo or may 
be appropriately mocWlad clependloa 
upon whether Iba lplCiflc water aupply 
1y1tem falla wllhlA Iba auaplcea of Iha 
Safe DrtnJdna Water Act'a (SDWA) 
regulatory control. and Iha type and 
level of lreatmant lmpo,ed upon Iha 
aupply baton dallvary to the CODlumer. 
111• SOWA coolroll Iba pn,ence of 
toxic pollulantl ID flnlahad ("end-of
tap") clrlok1na water. A brief dnc:riptloo 
of relevant aec:tlooa of 1h11 Ac:t ii 
Decellal')' to axplalo how the SOW A 
will work In coojuoctloo with aectloo 
304(a)(1) criteria In protecting human 
health from the affect, of toxlca due to 
conaumpllon of water. 

Punuanl to aec:tlon 1'12 of the SOW A. 
EPA h11 promulgated "National Interim 
Primary Drloldoa Water Standarda" for 
certain orsanlc and lno,aanlc 
aub1tance1. Thete 1tandard1 eatabllah 
"maximum contaminant level," 
(""MCLa"J which apecl!y the maximum 
perml11lble level of• contamlnaol In 
water which may be delivered to a uaer 
of a public water 1y1tem now defined •• 
aervlng a minimum of 25 people. MCI.a 
are Htabli1hed baaed on conalderatlon 
of a range of facton Including not only 
the health effect, of the contaminanll 
but aleo technological and economic 
feasibility of the cootamlnanll' removal 
from the supply. EPA la required to 
establlah revised prlmllllJlrtnklng waler 
regulations baaed on the effecll of a 
contaminant on human health. and 
include treatment capability, monitoring 
availability, and coata. Under Section 
1401(1)(0)(1) or the SOWA, EPA Is also 
allowed to eatabllah the minimum 
quality criteria for water which may be 
taken Into a .public water aupply 1y1tem. 

Section 304(1)(1) criteria provide 
estimates of pollutant concentration, 
protective of human health. but do not 
consider treatment technology, coat, 
and other feaalblllty facton. The aectlon 
304(1)(1) criteria alao Include Rah 
bioaccumulatlon and conaumptlon 
facton In addition to direct human 
drinkl111 water Intake. Theae numben 
were not devaloped to serve 11 "end or 
tap" drlnklna w~ter 1tandard1, and they 
have no regulatory •lanlficanca under 

da• IDWA..,.._ ............ 
are ss41t t· fl.._.• 11 an.-. ........ , ,, , .. __. ......, ............ ..... 
aot(aXt) ..... ~-a)('l) 
crltaria =-......_ .... -••----ans h nt 
lawle(aMCla) ........ 
HU(bXt)(I) ti tlie lDWA la wWall. 
buedllpCID • NPOlf"-tlieN•llae•I 
Acadaa!J ol ..._, tint I 1 I tr• tar 
ahould Mt lalllt leftll hr-9mb•n ... 
In clrloklna wa• at WW.-.. bowll or 
antldpatad~6ctl-• 
which allowa ................ ol 
a•faty". ltMa.a do IIOt lab ll'Ntamt. 
COit. and odllr,........,,.... Into 
c:maldantloa. laallae aoe(a)(l) cnlaria 
are, In coacapt, relat•d ID ilie ll•altll
buad pla IPN!led la tlie lMCLt. 
Spec:iflc maodatN oldaa IDWA audi u 
the COlllldaratlca ol..atl-aacll• 
expoaun. u W.O •---mediodl 
for Mttlna maxim- -lullaaal l•ffla 
under the two Acta. .. , -1t .. 
diff-bat.,... the twoaaben. 
~ al the IDWA. WMl'I the:, exllt. 

control toxic cbemlcaJa la flDllbal 
clrlok1na water. However, beca- ol 
varlatlooa lo traa'-1 and the fact dial 
only a relativaly small nwabar of MCI.a 
have bean developed. amblant waler 
criteria may ba UHd br the Slata u a 
aupplement to SOWA Npiallaaa. Slaln 
will hava the option of applYlol MCLI, 
aectlon 81M(aXt) human hulth effecta 
criteria. modilled aac:tloG aoe(aXt) 
criteria or coolroll mon 1trtn,en1 lban 
theae three to p,olact qalmt the affac:ta 
of toxic pollutaota br lnpatlon from 
drlnklog water. 

For untreated drloldna water auppliea. 
Stain IMJ coolrol loxlca lo the ambient 
water throua)i aiths-of~ (If 
they exlat for Iha pollutaota of cnacem). 
aeclloo 3CM(aXt) human health affect, 
criteria. or a more atripnl coolamlqaot 
level than the former two optloaa. 

For treated clrlok1na waler auppllaa 
aervlna lea• lban 2111e0111e, Stain may 
chOOH toxlca cootnil tlirouah 
application or Ma.I (If the:, exlat for the 
pollutanll of CODCffll and are attaloable 
by the type of trealmanl) In the flnlahed 
clrlok1na water. Stain alao llan the 
optlone to control toxlca lo the ambient 
water by ch~ aac:tloG aoe(aXt,) 
criteria. adjuated aec:tlon aot(aXt) 
criteria reaultlng from the radudloa of 
the dlrect clrlok1na waler~ 
component lo the criteria c:ak:ulalloa lo 
the extent that the traabamt ~ 
reducea the leval of poOutaota. or a -
atrlnpnt contaminant 1eY9I than the 
former three oe~ 

For traatad C111Dk1D1 wa• euppllea 
aervloa 21 people or ...... Slalla •• 
control toxlca down IO lnela at INat u 
11rfn3ent aa MCLa (where the:, alat far 
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=.,_, .......... ................. 
...................... the ...... _..., ........ _.._ 
aot(alt) ........... ...... ..... ,, ...... ._...r.a. the 
l'NIIC!laa •l ............... tar 
.,.._. SL rtla .. crte.ta 
cabla .................. die trN....,,._ ......... 1ne1o1 poD,tew••-........ . 
ccmlullllaat In.a.._ die f- tine 
opt'--

lnclwfoa of Sp«ipc Po/Jutanta in Stai. 
Slondanla: 

To dala, JIPA Ila IIOt nqund that• 
Slat• addrNe UJ epecdlc pollataat In 
lta ,.....,._ Aldiaaab all Stain llaft 
ntablWlecl .audarda for -t 
camatkaal pollutaall. die tnatmmt of 
toxic pollutub ....... ad ... 
•xta.lYL la die ANPUC. IPA 
.......... pollcJ ad•r whlda Stata 
would be nqalnd to •ddnN • Nt of 
pol•tanta ud i-ponta apeclflc: toxic 
pol!llbmt criteria Into wat•r qu•llty 
1tandard•• II die Stat• failed to 
lncolponta tbne mterl•• EPA would 
promalpta the 1t•nduda baaed upon 
thee• mterill pvsu•nt to HCUOD 
303{c)(4l{B). 

In the fortbcomlna propo•ed revl1ion 
to the waterqullty ataDdard 
replaU-. IIFlflcant c:hup In 
pollcJ will be prapoNd nlatina to the 
lncolpontloa or certain pollutanta in 
Slat• watar qaallty • tandarda. 11tla 
propo•• l will differ from the propoaal 
made In the ANPltM. 'Ih• ANPRM 
propoNd a P.PA-,,ubll•bed li1t of 
i,olfut•nta for which Sia ta would have 
had to dnelop w• t•r quality 1tandarda. 
Thi• llat mlaht have contained 10me ( or 
• II) of the Ill toxic pollutant,. However, 
the revbed wat•r quality 1tandarda 
resal• Uoa will~ a procell by 
which EPA wllf u.i• t Sul.el la 
ldentlfyina epeclflc toxic pollutanll 
nqutnid tiir •--• for pc>Hible 
lndunoo In Slat• wat•r qu•llty 
1tandard•• For tbeN pollut•nta. State, 
will bave the OPtlon of adopU,. the 
publlabed mterla or of adJuattns th01e 
mt• ria baaed on 1lt• -speclflc analy1i1. 

TbeN pollutanta would pner•.lly 
repreaent th• ... ta•t tlanat to 
au1talalftl • ll•aldtJ, balanced 
acoeyatai la wat. bodln or to human 
b•• ltbdiaetoexpoaarediNctlyor 
lndlncdJ fna wai.. EPA le curr•ntly 

• ..-1oc1a.__ 
1daata a lc• ta m111t •--a for 

poN inda•loa la It• W•- quality 
-~llelnutfactortmlpt 
1Dchicla die taidtJ •I die pollutant. th• 
~ Md_.,.tlOII oflta 
di ....... I.I• ..... pldc;al cll• trlbuUoo. 
th• ln•ddt of data --•rlytaa th• 

lldenllftc a-1 of It• aquatic llf• 
and --.s llNltla an.eta. and the 
taduiolop:al •lldeco-1ccapadty to 
coatrol th• dltc:lwp of the pollutant. 
For IOID• of th• pollutanta. all Stat•I 

may b• nqwnd to •- them for 
pcllllbla lnc:llllian In thalr 1t•ndarda. For 
otb•n. -•-t "¥ould ba restricted 
to 'Slataa or llmltld to lp•Clflc watar 
bodln wb•n th• pollutanta po•e • 
particular tlt•-apadflc problem. 

Crltad,, lfodllk• lloa llltoceu 

Fl• xlblllty II availabl• In the 
• ppllc• tlon ol tbate and any othar valid 
watar qua11ty atterla to replatory 
prop• IIIL Altbolith In 11011Ut c• 1e1 they 
may b• ued bJ tbe Slatn u developed. 
the criteria may be modified to refect 
local anvtronm•ntal condltlona and 
hwn•n • xpo•un patterna before 
lncorporaUoa llllo prosrama auch u 
water qa•llty 1tudarda. U .i,ntflcant 
lmpactl ol llt•-eplcfflc watar quality 
condltlona ID the toxk:IUet of pollutantl 
can be demonatnted or 11snlficantly 
dlffer•nt expo•ure pattema of thete 
pollutanta to hum•n1 can be thown. 
aecUon 304{a)(t) criteri• may be 
modified to reflect these local 
condltlona. The term "local" may refer 
to any appropriate geographic area 
where common aquatic environmental 
condition, or expoture pallema exltl 
Tbua. "local" may 1qpilfy • Statewide, 
reslon• I. river reach. or entire river 
batin •re• . On th• other hand, th• 
criteria of 10me pollutant, might be 
applicable n• Uoowlde without the need 
for adaptaUon to reflect local 
condltlona. 1b• dqree of toxicity 
toward •quaUc organlam1 and human, 
characterl1Uc of these pollutanll would 
not chanp •lsnlflcantly due to local 
water quality condltiona, 

EPA It examlnJna a aeries of 
environmental facton or water quality 
parameten which mlsht reali1tically be 
expected to affect the laboratory
derived water quality criterion 
recommendation for a tpeciflc pollut1nt. 
Picton tuch H hardnett, pH, 
1u1pended 10Ud1. type, of aquatic 
organltma present. etc, could impact on 
the chemical', effect In the aquahc 
environment. Therefore, local 
Information can be 111embled and 
analyzed to adjuat Iba criterion 
recommendation If neceuary. 

The Culdellne1 ford rivfns aiterla for 
the protactloo of aquatic life I t 
several 1pproachn for modifyins tha 
criteria, Pint. toxlcltr data, both acut• 
and chronic. for loca tpeclet could ba 
1ub1Ututad fot IOIDe or all of the 1pacle1 
uaed In darlvtn, criteria for the water 
quality 1tudard. 'Iba minimum data 
nqulr•manll lhould •till be fulfilled in 
calcul•Uns a nvlHd crltarlon, Second, 

criteria m• y b• •p•clflcally talloNd to. 
local wat•r body bJ uaa ol data rr
toxldty telta performed wldi di• t 
ambient wat•r. A proc:edw. -=Ii u tbta 
would account for local nvuonmental 
condltlona In formulattns a attarloa 
relevant to th• local watar body. 1blrd. 
1lte-speclflc watar quality 
charac:teriatlcl naultla, In either 
enhancemmt or mltlptlon of aquatic 
life toxicity for the pollutant could be 
factored Into llaal formalatlon of the 
criterion. Finally, th• mteria m• J ba 
made mon •trtnsenl to IIDl1lft 
protectloa of an lndlvldaal apeclft not 
olherwia• adequately protactad by any 
of th• lllree modification pn,cedutta 
prevloualy meatlonad. 

EPA doea not Intend to have Slatn 
Hiett every local 1tre•m aepaent and 
lak• In the country oa an Individual 
b• 1II before detennlnlaa If an 
adjuatment II aacaaary. R• tber, It le 
aovlaloaed that water bodlea h•vina 
1lmllar hydrolop:•I. c:bemlcal. pb)'llcal. 
and blolollical propertln will be 
srouped for the purpoM ol criteria 
adju1tmenl 1b• purpoM of 1h11 effort It 
to attllt Statet in adaptla, the aectlon 
304(•) criteria to local condltlona where 
needed, thenby pr•cludins the aettla, of 
arbitrary and perhaps unneceuarlly 
•trlnsent or underprotectlve criteria In a 
water body. In all cuea, EPA will ,till 
be required, punuant to tec:tion 303(c). 
to determine whether th• State water 
quality ttandanb an con1ittent with 
the sc>al• of the Act. includins • 
detennln• Uon of whether State
ettabliabed criteria •n adequate to 
1upport a detisJialed UN. 

Criteria for the l'toledloa ol Aquatic 
Uf• 
Interpretation of the Criteria 

The aquatic life criteria luued today 
are tummarlzed In Appendix A of thl1 
Federal R•pltw notice, Qiterla have 
been formulated by applylns • set of 
Guldellnet to a data bat• for each 
pollutant. The criteria for the protecUon 
of aquaUc life tpedfy pollutant 
concentraliona which, If not exceeded. 
thould protect moat, but not neceeearlly 
all, aquatic life and 111 UNI. 1b• 
Guideline, tpecify th• t criterl• thould 
be baaed on an arr• y of data from 
organltma. both plant and animal. 
occupylne vartoui troplllc: levela. B• Nd 
on thna dat•• criteria can be derived 
which abould be ad•qu• t• to protect th• 
typea of cqanlama necettary to 1upport 
an aquatic community. 

The Cwdellnn an not delllned lo 
derive crl ria which will prot•ct • II Ufa 
,1.,.. of all &p9CiN undat all 
condltlona. C•narally - llf9 1ta111 of 
on• or_.. tnNCl apec:1-. and 
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probablJ-•INtecl apedee, wlD 
laan NMIIMIIN below die maxim11111 
value or Ille Jt-liour annae ander 1101M 
coadlllou ad would be adv-ly 
affecled If Illa hJahnt •Dowabla 
poUulalll -1ra11on1 ad the wont 
condition, axlelad for a IOlla llme. In 
actual pnctJce. 1udi a •ltuatlaa la not 
likely lo occur ud th• the aquallc 
c:ommualty u a wllole wW - •Uy be 
prolecled If Illa crtlarta an not 
exceeded. Ill uy aquatic commualty 
therw la a wide ran,e ol lndlvldual 
1pecln MIUlllvlllee lo the elrecte or 
toxic poUulUIIL A criterion adequate lo 
protect the moel •u•mpllble life 1tqe of 
the moel MIUltln epeda• would In 
many cun be more 1trinpnl than 
necftHI)' lo protect the overaU aquatic 
cornmlllllty. 

The aquatic life criteria 1peclf:r both 
maximum and u-hour 1verqe value•. 
The combination of the lwo valun la 
de11Fed lo provide adequate protection 
of aquatic life ud 111 u1e1 from acute 
and chronic toxicity and 
bloconcentretlon without belJII a• 
re1trlctlv1 11 1 one-number criterion 
would have tu be to provide the , •me 
amount of protection. A time period of 
Z4 hour• w11 cho•en In order to en1ure 
that concentr• tlon• not reach hennful 
level, for unacceptably long perloda. 
Averaging for lon,er period,, 111ch u a 
week or• month for exemple, could 
permit high concentr• tlon, to persist 
long enough to produce 11gnlficent 
adverse effect•. A 24-hour period waa 
chosen ln1tead of 1 ,lightly longer or 
1horter period In recognition of daily 
fiuctuatlon, In w&1te dl1ebarse1 and of 
the lnfiuence of dally cycle, of 1unlight 
and darkneu and temperature on both 
pollutant, and aquatic orsanl1m1. 

The meximwn value, which 11 derived 
from acute toxicity date, prevent, 
1ignlficent rlak of 1dver•e Impact to 
orsanl1m1 expoaed to concentrations 
above the Z4-hour evera,e. Merely 
apeclfylng the average value over a 
1pecified time period la lnaufficlent 
beceu•e concentration• of chemical, 
11l3her than the evera,e value can kill or 
ceu•e lnepenble damage In ahort 
period,. Furthermore, for 1ome 
chemlcela the effect of Intermittent high 
expoaurn l1 cumulative. It la therefore 
necenary lo piece an upper llmlt on 
pollutant concentration, to which 
aquatic organuma might be expoaed. 
The two-number criterion l1 Intended to 
describe the hlgheat 1verqe ambient 
water concentretlon which will produce 
• water quality generally 1uJted to the 
maintenance of aquatic life while 
reatrlctlng the extent end duration of the 
excur• lona Oft!' that average to l11veb 
which will not ceuae harm. The only 

way lo aNUN the •• -ci.- of 
protectloa with. --i.atleriaa 
would be lo 11•1 lhe M-hov lv•nfl u a 
c:oncctre tiaa thet la not lo be exceeded 
at any time In uy piece. 

Since aome 1uba.._ may be more' 
toxic In &etbwater thu In 11ltw1ter, or 
vice ver•e, provl• lon la mad. for 
derlvlna Npll'lte WIier quality criteria 
for fre1hw1ter ud for •ellwaler for each 
1ubatance. However, for •ome 
1ub1t•nce1 aufflclenl date may not be 
1v1U1ble to derive one or both of the11 
criteria ualJII the Gulclellnee. 

Speclllc aquatic life criteria have not 
been developed for all of the 115 toxic 
pollutant•. In tho•e c•111 wberw there 
were lnaufficlent data lo allow the 
derivation of I criterion. narrative 
de1cripU0111 of • l)plJ'llll threahold levelt 
for acute and/or chronic effect• baaed 
on the 1v1ll1ble data IN preaented. 
Then de1CripU0111 IN Intended to 
convey a nn•e of the degree of toxlclly 
of the pollutant In the abaence of a 
crl terlon recommend• tlon. 

Summary of the Aquatic Life Guideline• 
The Guideline• for Deriving Water 

Quality Criteria for the Protection of 
Aquatic Life and ita Uaes were 
developed to de1cribe an objective, 
internally con1i1tent. and appropriate 
way of en1uring that water quality 
criteria for aquatic llfe would provide, 
on the average, a reaaonable amount of 
protection without III unrea1onable 
amount of overprotection or 
underprotection. The reaultlng criteria 
are not intended lo provlde 100 percent 
protection of all 1peclea and all u1ea of 
aquatic life all of the time, but they are 
intended to protect mo1t 1peclea In a 
balanced. healthy aquatic community. 
The Guideline, are pubUahed 81 
Appendix B of thl1 Notice. Responses to 
public commeni. on the1e Guideline, 
are attached 81 Appendix D. 

Minimum data requirements re 
identified ln four are&1: acute toxicity to 
animal, (eight data poin t•), chronic 
toxicity to animal, ltllree data points), 
toxici ty to plant,, and realduea. 
Guidance la alao given for di1carding 
poor quality data. 

Data on acute toxicity ire needed for 
a variety of fi1h and Invertebrate 
1pecie1 and are used to derive a Final 
Acute Value. By taklJll lnlo account the 
number and relatlve 1en1ltlvltle1 of the 
te• ted 1pecle1, the Final Acute Value is 
de•lgned lo protect mo1t. but not 
neceuarily all, of the teated and 
unte,ted •peclea. 

Data on chronlc toxicity to animal, 
can be used to derive I Pinal Chronlc 
Value by two different mean,. If chronic 
v1lue1 are 1v1ll1ble fot I apecified 
number end array of apeclea, 1 final 

chroalcYaltae_ ......... .....,. 
Unot. •r SW¼ ......... ........ 
udtbm-•dwllll ....... A-. . 
Value to oblala Ille Plllal a..lD V..,._ 

The Flllal Plat Vala• la obtallllltl bJ 
11lecttna the loweat plut midtJ Yalaa 
baaed aaw...d CIPE tr.._ 

The Flllal lNldue Valaa II bltmdecl 
to protect wlldlif,e wlllda -
1qu• Uc cqu1- ad Ille - •lbtablllty 
of aquatic orpnlaa. Ptotec:tlCID ol Ille 
marbteblllty ol 1qutlc ....... la. Ill 
1ctuallty, protectloa ol a - ol tut ' 
water body (wcommerclal lleliery"). Two 
kind• of date an - •eUJ to calc:alate 
the Ftnel Rnldue V •Jue: a 
bioconcentrellon factor (BCP) ad • 
maximum permlaelble U
concentr• Uon. whlc:b can be u PDA 
,action level or can be the neult of 1 
chronic wildlife feedlnt 1tudy. For lipid 
1olubla pollututa. the BCP le 
normalized for percent llpJda ud then 
the Final Re•ldue Valua la calc:ulelad by 
dlvidlng the maximum permleelble 
tlaaue concentration bJ the nonnallzed 
BCP and by u appropriate percent lipid 
value. BCPa an normalized for percent 
lipid, alnce the BCF meuured for uy 
individual aquatic apeclea la generally 
proportional lo the percent lipid• In that 
apeciea. . 

If aufficlent data IN 1v1ll1ble to 
demon• trate that one or more of Iha 
fina l values ahould be rat.led lo I water 
quality ch.,.cterletic, auch 11 •ellnlty, 
hardneu, or auepended •ollda. the flna1 
value[,) are expre1•ed 111 function of 
that cJ,eracterialic. 

After the four final valuea (Final 
Acute Value, Final Chronic Value, Final 
Plant Value, and Final Realdue Value) 
have been obtained. the criterion la 
establl1hed with the Final Acute Value 
becominp the maximum value and the 
lowe1t o the other three veluea 
becoming the 24-hour average value. All 
of the data uaed to calculate the four 
final value, and any 1ddltional pertinent 
information are then reviewed to 
determine tr the criterion la reuoneble. 
If 1ound aclentlflc evidence lndlcatea 
that the criterion ahould be ralaed or 
lowered. appropriate ch1111ea are made 
as nece11ary. 

The present Guldellnea have been 
revised from the earlier publlahed 
version, [43 FR ~50&, Mey 11, 1878; 43 
FR 29028. July 5, 1978; 44 PR 15826. 
March 15, 19711). Oet11l1 have been 
added In many pl1ce1 and the concept 
of I mlnlmum date be11 baa been 
Incorporated. In 1ddltlon, three 
adju1tmenl factor• and the 1pecle1 
1en1ltlvlty factor have been deleted. 
Theae modlficatlona werw the re• ult of 
the Aaency'a 1naly1l1 of public 
comment, and comment• Neelved from 
the Science Advlaory Board on earlier 
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aqutlc ..,_. IOIIIN. adjuatmall ID -----11aaniu. .. ,. .... ,..,.,,,_., lalaDda to publ1a 
....... wfildi will permit the Stata to 
ldallfJ ,.Hice,.,, dl&nal exposun 
....... diat-,..,,,lkw If 
......... .,, ... cleamMtratkm of :il:" vlllb _...,_expowe pett.rne. 

.aa.-aa"--tofeproceN 
ID --,cl_.,,--~ 
attale ID IDcal aadltlalle. -wbel 
~-... equtlcllle atterle 
aodllcatloa..-111--.d 
prntoa!J. It 19 •"!':;led that Stetet 
el dilllr dl9cntloa be eble to 1• t 
epproprlete laumea lieeJlh criteria hued 
•timer-, __ . 

Tbe plwmecoldDetlc: NCtloa rnlewa 
date - ebeorptiaa. dlelriblllloa, 
metebollea. end exaetloa to - the 
blochewkel fate of tlle rmtpounde In 
the lmaeil end ulmel t,atem. Tbe toxic 
effecll IKlloa lftlewa date oa •cute, 
nbecute. end c:broak toxldt)', 
IJW1feUc vcJ enterntlflc .. 11ec11. end 
lp9dllc laformetloa OD -tqenldty, 
tsetoaenldlJ,endcerdnoaealdty, 
From ihla review, Iba toxic dfec:t to be 
prolected epl»t la ldenlifled ~ 
Into eCCOWlt the qwiUI}', qualll!IJ, end 
welpt or evidence chuactertatlc or the 
date. 'I1le crilerioa rormulatloa 1ecllon 
NYl•wl the hlahllahll of the text end 
•peclflee a ,.tfuna1. for crtterloa 
development end the methemetlcel 
derlv•IIOD or the crfterlon number. 

Within the limltallona of time end 
rnourcn. current pabllabed Inform• lion 
or llip1flcena WU IDcorporeted Into the 
human health • •--ma. Rn1ew 
ertlcJH end report, Wfl 1118d for date 
eveluatlon end -,nthetla. Scientific 
Judsment wea exetdled In rniewlns 
and eveluetina the data In each criteria 
doc:wMnt and In ldntlfyfns lbe edvene 
effecll ror whlda protectlw criteria _,. 
publilhecL 

Specific bealth-bued criteria are 
developed only If e weight or evidence 
1upporll the oa:umtnce of the toxic 
effect end If dole/rnponae date exlat 
from which criteria can be Htimaled. 

Oiterle ror 1111pect or proven 
cerclnoeem ere preaented H 
concentretlom In weter eaaoclated with 
a renae of lDcrementel cencer rtab to 
man. Oiterie ror noo-urctnoaem 
repreaent level, at which expoaure to a 
llnale cbemlcel la not aotlclpated to 
produce •d- eftec:ta In man. In a rew 
- oraano)aptic (tella and odor) deta 
bm the llaaia f« the atlerlon. Whlle 
thla trJle of crfterlon doe1 not repreMDt 
a value wblc:h directly aftecll human 
health, It la ~tad u an utlmate or 
the leval of e pollutent lhet wW not 
procl-. anpleeunt tute or odor either 
IINdfJ '-wetar-•umptloa or 
IDdlncdJ bf~ ol_aquetlc 

or,anllaa Coad In ambient water• . A 
c:rlteriaa dneloped IA th.la meaneT la 
)udted to be ee u•erul u other typea ol 
criterte bl pn,tectfna dnisneted w11er 
--. la eddllloa, where date ere 

eveDehle, toxlclty-bued crilerie are 
e1-..-.•cl for polluteall with 
damed Ol'pDOleptlc criteria. 11le c:bolce 
of atterta .... ID w•t• que1itJ 
ltendenfa b lMN poDutenll wlD :=-~ the dnlpated- to be 

In the ceu or a multiple -
weter body, the criterloa protec:tfns the 
moat •--IUw - wW be appllad. 
Plully, far llfferel pollutant• DO c:rUerie 
ere __ _,,_, .fue toe ledl of 
ln!ormatloa lllfllclaGt for quentltetlve 
criterion formuletloa. 

Rlel.ln. htl• 
Beceule methocla do not DOW axle! to 

ntehllah the prnence of a thrahold for 
carcfnoeenk: affecta. EPA•, policy la that 
there la DO eclantlflc bull for Ntimal!Qa 
·..re• ln.ia ror cerclnopna. 11le 
criteria ror c:erdnotena. thanr- •tale 
that the recommended c:oacentretloa for 
maxi- pm1ect1on or 1wmu 11ee111a 1a 
ran,. In addition. lbe A.-:, bee 
preaalled e reap or coacenlratloDI 
corre1poadfns lo lnczementel cancer 
rtaka or 10-• lo 10- • cooa additioael cue 
of cancer In populaU9n1 ren8'III 6:om 
ten million to 100,000, rapec:tinly). 
Other conceotretlou repreaentlna 
dlffentnt rtak levalt may be celculaled 
by - of the Guldelloaa. 'I1le rtak 
eatlmate reap II pruanted ror 
ln!onoetioa purpoM8 and don DOI 
repreMDt n Apncy )udament oa an 
"acceptebla• rtak level 

Summary of the Human Ht10/th 
CukklinN 

The health UHH1Dllllll and 
coneapoodina criteria publlahed today 
were cleriveclbued oa Cufdellnn olld 
Methodology U•tJd in the Preparation of 
Ht10/th Effect A8•eutMnt Chaplars of 
the Conunt lJecrH Water Crilvia 
.Docwnenm(theCwdellne• )devaloped 
by EPA'• Office or Re..-c:h and 
Development. 111a ntlmatloa of health 
rtab uaodeted with lmmu expoaure to · 
environmental pollutenll requirea 
pndictlna the effect or low dolN ror up 
lo a llfellaM In dureUon. A combination 
or epldemlolosical and enlmal dole/ 
respome data la COD1idend the 
preferred bub ror quenUtetln criterion 
darlvatloa. The complete Culdetm. ere 
praNllted u Appendix C. Major Ila.a 
a--=ietad wllll thaea Cwdellnea and 
rupoma to public commenll ere 
s--led u Appendix B. 

No-eflect lom-carc:IDotu) or · 
1pecllled risk lcardnotml 
c:oocantretloaa - eellmeted br 
exlrepoletloa from animal loxldty or 
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bumaa '"Pkh-loloa etadln uq the 
followlat bulc apoame .-umpllom: a 
70-ldlasUlaala,._(R,po,1oftM 
Tau Croup• ,,.,.,_Mon. 
lnt.utloaal C-INICIII for lladlaUon -
Plotldloa, Now..bar 23. 11157) u the 
npoNd lndlYldaal: die averap dally 
COIIIUlllptloa of frallwater and 
nturtne ftlll and abellllth proclucta 
9qual to U ,,.../dey. and the averqe 
lnantlon of two Utan/day of water 
(Drlnkln, Wo,-rand H,altlt, National 
Academy of lldenc:n, National 
Reaeucb Council. 11177), Criteria baaed 
on theae auumptlona are e• tlmated to 
be protective of an adult male who 
experlencn averqe exposure 
condltlona. 

Two baalc -thocb were uaed to 
formulate llaalth criteria, dependlna on 
whether the prominent adverH effect 
waa cancer or other toxic 
manlfntatloaa. 11le foUowina aectlona 
cletaU th ... methoda. 

c.ciao..-
Extrapolatlon of cancer reaponaea 

from hip to low doae9 and aubaequent 
rlak ntlmaUon from animal data la 
performed ualna a Unearlud multl-atage 
model '111111 procedure la 0exlble enouah 
lo tit all monotonlcally-lncreaatna doae 
rnponae data. alnce II Incorporates 
aeveral adJuatable parametera. The 
mulll-atqe model la a linear non
thrnbolcf model aa waa the "one-hit" 
model on,lnally UHd In the proposed 
criteria documenta. The linearized multi
ata,e model and Ila characterlatlca are 
deacrtbed fully In Appendix C. The 
linear non-threahold concept haa been 
endoraed by the four qenclea In the 
lnteraaency Regulatory Ualaon Group 
and la lea likely to undereatlmate riak 
at the low dOM9 typical of 
environmental expoaure than other 
moclela that could be uaed. Because of 
the uncertalntln aaaoclated with dose 
rnponae, animal-to-human 
extrapolaflon and other unknown 
facton. becauae of the uae of averaae 
expoaure auumptlona, and because of 
the Hrloua public health consequences 
that could reault If rlak were 
underntlmated. EPA believes that II is 
prudent to uae conservative method, to 
ntlmata risk In the water quality 
ailerla prosram. The linearized 
mulUatqe model la more ayatematlc and 
lnvobt fewer arbitrary auumptlon1 
than the •one-bit" procedure previously 
uaed. 

It lhould be noted that extrapolation 
modelt provide ntlmales of rlak alnce a 
vultay of HIWllptlona are built Into any 
model Moclela ualna widely different 

• auumptlont may produce eatlmatea 
l'Ulffll onr aeveral ordera of 
-pltude. Since there la al present no 

way to de-'rata the eclentlllc 
validity of any model. the uae of rialt 
extrapolation model, It a 111bJect of 
debata In tbe ldantlflc community. 
However, risk extrapolation la ..-.Jly 
recosnJ,uc1 u the only tool available at 
thla time for •tlmatlna the -anJtuda of 
health huuda uaociatad with-· 
threshold toxlcanta and baa been 
endoraed by numeroua Federal qenclee 
and aclentlftc orpnlutlona. lncludlna 
EPA'a Carcln019D Aaaeument Group, 
the National ~demy of Sciences. and 
the lnlera1ency Keplatory Ual10n 
Group aa • uaeful means of aaan1l111 
the rlab of expoeure to verloua 
carcin"llenlc poUutanta. 

Non-Cardnopu 
Health ailerla baaed on toxic effect• 

of pollutanta other than carcinogenicity 
are eetlmalea of concentrations which 
are not expected lo produce adverH 
effects In humans. They are baaed upon 
Acceptable DaUy Intake (ADI) levelt 
end are 19neraUf derived ualng fto
obaerved-adverae-eflect-level (NOAELJ 
data from animal aludiea althouah 
human data are uaed wherever 
available. The ADI la calculated uaina 
aarety faclora to account for 
uncertalntln Inherent In extrapolation 
from animal to man. In accordance with 
the National Research Council 
recommendatlona (Drinking Water and 
Health. National Academy of Sciencn, 
National Reaearch Council. 11171), aefety 
factors of 10. 100. or t.000 are uaed 
depending on the quality and quantity or 
data. In aome lnatancn extrapolatlona 
are mede from lnhaletlon atudiea or 
llmlta lo approximate • human reaponae 
from Ingestion uaina the Stoklnser• 
Woodward model Uoumal of American 
Water Worka Aaaoclatlon. 1958). 
Calculatlona of criteria from ADie are 
made ualng the standard expoaura 
auumptlona (Z liters of water, 6.5 ll'ama 
of edible aquatic products, and an 
average body welaht of 70 kg). 

Dated: October 2.4, 11180. 
Douala• M. Cottle, 
Admini•trator. 

Appencllx A-Swnmary of Water 
Quality Criteria 

Acenaphtbene 

Freshwater Aquatic Life 

The available data for acenaphthene 
indicate that acute toxicity to freshwater 
aquatic life occura at concenlratlona 81 
low 81 1,700 1'1/1 and would occur al 
lower concentration, amo111 apeclea 
that are more aenaltlve than those 
leated. No data are available conceml111 
the chronic toxicity of acenaphthene to 
aenaltive freshwater aquatic animals but 

toxldlJ 1o 6-lnnw ..-- at 
concentrat1am u 1ow u .., NIL 
Saltwow Aquodt: £/,. 

'111a avallable data for__,..._. 
Indicate thet -- and cbnmlc toxicity 
to aaltwater aquatic Ide - al 
concntralloaa •low• ft and no 
,../L rnpectlwly, and -w-at 
lowar-tralloaa .-. .,... 
that are man -'t!Y- tllu tboee 
lntld. Toxicity to a1pe _.. at 
concentraU~ •• low•• SCIO /Alll. 
HumonH,a/tlt 

SufDclent data la DOI available for 
acenaphtbene to derive• t.val whlcb 
would·protect qalmt the poteoUal 
toxicity of th1a compouDd. Uaina 
available orpnoleptlc data. for 
controU!na undnlrable lute and odor 
quality of ambient water, the •tlmated 
level la 20 /Alfl. It aboald be NCGplud 
that orpnoleptlc data u • bula for 
eatabllablna a water quality criteria · 
have llmltaUona and hava DO 
demonatratad 111latioaahlp to potential 
adverH human health effect•. 

Aaoleln 

Freahwater Aquatic Life . 
The available data for acroleln 

Indicate that acute and cbronlc toxicity 
lo fre•hwaler aquatic life ocean at 
concentraUona u low u ea and zt HfL 
rnpectlvely. and would occur at lower 
concentraUona UU11111))8Cin that are 
more aenalUve than tboae teated. 

Saltwater Aquatic Li/11 

The available data for acroltlln 
Indicate that acute toxicity to aaltwater 
aquatic life occurs at concentratlooa aa 
low aa 55 l'&fl and would occur at lower 
concentrations among apeclft that are 
more aenaltlve than tboee leetad. No 
data • 1111 available concernlna the 
chronic toxicity of acroleln to aenaltlve 
aaltwaler aquatic life. 

Human Health 

For the protection of human h .. lth 
from the toxic propertlea of acrolein 
Ingested tbroup wat.r and 
contaminated •1uatlc orpnl•- the 
ambient water aiterioa la detennlnecl to 
be320.,../L • 

For the.protection of buman health 
from the toxic propertin of acroleln 
Ingested tbrou,b contaminated aquatic 
oraanlama alone. the ambient water 
criterion la determined to be 7'IO l'&fl. 

Acryloaltrlle 

FreBhwater Aquatic Life 

The available data for acrylonltrlle 
Indicate that acute loxlclly to ftnbwater 
aquatic Ille occurs at conc:entratloaa u 



ftlllllll :e / Vol. .. No. Ill / Pnday, Nonmha a. Hm / Noticn 

,Ahtt:C Ilk 
Dieldr/J, 
,,_,,_,_, Aquatic U,-

For dleldrtD Iba crilerion to protect 
hali wala aquatic life u derived ualna 
the Culdalima la G.00111 Nfl u a Z4-
bour avwqa and the concentntlon 
ahoulcl DOI ncud l.l Nil at any time. 

So},-,., Aqt,otlc u,-
Por cllaldrtn the aitarioa to protect 

aaltwa• aquatic lira a, derived ualna 
tha Culdall- le G.00111 q/1 u a Z4-
bour avwqa and Iha coacantntlon 
allould DOt mu:aed 0.71 Nil at an:, time. 

,,_Health 

For the - •x1m- protactioa ol humu 
liaaldi rr- the potantlal can:lnoaenlc 
a&c:ta .. to~ ol dlaldrtn 
........ ......_ ft!_..aelnatad water 
u,I metanba"ad81f118tlc-.m-• • ... ....., _____ llcm allould 

._.. ....... _.. •• .,,Id 

For frnbwatar aquatic life the 
CODCmllntloa or-alctrtn sbou1d not 
axcead S.O NII at an:, time. No data ue 
avallabla concenw11 lbe dsronlc toxicity 
oC·aldrtn to aemitlve tr..bwater aquatic 
Ii&. 

For aaltwatar aquatic life the 
concentntloa ol aldrin ahould not 
axcaed U ,..JI at any time. No data are 
avallabla CODCW'IWII Iba chronic toxicity 
or aldrln to HD11Uve aaltwater aquatic 
ure. 

For the maximum protection of human 
health &om the potential carcinogenic 
effecta due to expoaura or aldrin through 
lnpatloa or contaminated water and 
contaminated aquatic orpnlama. the 
ambient water concentraUoe should be 
zero baaed on Iba non-thrahold 
auumptlon ror thla chem.icaL However, 
zero level mar not be attainable at the 
preaent time. Therefore, the level• which 
mar reault In Incremental lncreHe or 
cancer riek over the llretlme ue 
eetlmatecl at 10-•, 10-•, and 10- ' · The 
con-eapondlna criteria are .74 ng/1, .(174 
na/1, and .0074 ng/1, reapectively. Uthe 
above eetlmatea IINI made for 
conaumptlon or aquatic orsanlana only, 
excludlna conaumptlon or water, the 
level• are .711 na/1, .D7II na/1, and .G07II 

- na/1. reepectlvely. Other concentra tlona 
l'ffpnMlltlna dillerent riak levela mar 
be calculatad by uaa or Iba Culdelinea. 
The rial< .. 11mate ranp la pruented for 
Wormatloa pwpoMI and doe• not 
ntP'"BOI an A,ency Juct,ment on an 
•acceptable" rial< level 

,,_,,_,., Aquatic U,-
ni. available date ror antimoay 

Indicate that acute and chronic toxicity 
to haliwater aquatic Ufa occur at 
c:onc.ntnU- u low u ll,000 and t.lOO 
,..JI, reapectlvely, and would occur at 
Ion conmntntlone U1001 epecie8 
that are - eaultlve than llloN 
taatecl. Toxicity to alpa occun at 
c:oncantntloaa u low u 110 HfL 

Saltwotar Aquatic Uf• 
No aaltwater 011anJ1ftul 'have been 

adequately teated with antimony, and 
no etetemant can be made concemlna 
acute or chronic toxicity. 

HumanH«,/th 

For the pn,tectloa ofhaman bealth 
&om the toxic propertlee of antimony 
lnae•tecl throu,ti water and 
contaminated aquatic orpnlama, the 
ambient water c:rtlerioa 19 datarm1ned to 
beHha/L 

For IM~ of hamaa beal!h 
&om the toxic propertlee of antimony 
lnpated throuah conteminated aquatic 
orsanlama alone, the ambient water 
criterion la de'-lned to be 45.0IID HfL 
AJNalc 
Frnhwol#!r Aquatic Ufe · 

For habwater aquatic life Iba 
concentnllon or total recoverabla 
trivalent lnorsanlc enenlc abould not 
exceed 440 Nil at any time. Short-term 
efJecta on embr,,oe and latvaa of aquatic 
vertebrate •pecial have been abown to 
occur at concentntlona u low u 40 ,,..J 
L 
Saltwater Aquatic Ufe 

The available date ror total 
recoverable trivalent lnorpnlc anenlc 
Indicate that acute toxicity to •altwater 
aqua tic life occun at concentntlona a, 
low a• 5081'8/I and would OCCIIJ' at 
lower concentratlona amona •pacie• 
that ue more eenaltlva than thou 
teated. No data ue available concemlns 
the chronic toxicity or trivalent 
lnorsanlc arsenic to eenalUve •altwater 
aquatic life. 

Human Health 
For the maximum protection or human 

health Crom the potential carc:lnolenlc 
effecll due to exposure or UMDlc 
through lnaeatlon ol contaminated waler 
and contaminated aquatic orpnlatna, 
the ambient water COD0M1tratloa ahould 
be nro bued oa the non-tbraahold 
anumptlon for 1h11 cbamlcaL However, 
zero level may not be attalnabla at tba 
pntMDt !Ima. Tbanfora, the Jania wblcla 
may rault IA 1-tal incrNM of 
cane. riak - the liCatlme ant 
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ntiaaled et w•. w-•. ud ur•. ni. lowu1.tC11""'1ud...W-•I 
_,..._ ......... _ 

Clll'1" I Ip I 11111 -!!aria an Z2 ae/1. 2.2 lower c:aacalntlal ..... .-:i. ............... , ...... 111a 
~ ud .Z2111/1. napacllftly. If the that.,. - ...uw diu dlaN cormp a .. ,..._ _ t.l ,.Js. .u 

e •tlaalN.,. made few tn tad. No cWllllltn data ue anllable ~ Md .ot ee/t, 111, 1 allNl,. If Illa , c:oa..aptlcm ol equttc orpamnl only. CODQl'llffll lM c:lironlc: lmddty ol ........ .,. ...... 
exchacllnt I l• p tlaa 4' water. benzene lo Nmilfft altwater aquatic conellJllpllaa o1· .... 11c ....... aaly, 

• leftb -111~.1 ae/1. ud 1.71 ure. but ec1- effac:ta - •• ucludlJII • ptfoa o1-•• Illa 
ae/1. rnpectl • Other cmceatnll conc:utntlcu u low u 7CII ~ with • leftle.,. u-,Js. a ..is. Md• eel :C:lfnl I rt.a. leftla may be n•h •pedft upoNd fo, 1N ye. 1, ,..._..~--... 

led bJ - of the Cwdelinn. Tbe Human H«uth :c:... ,.....__~ 
nu nu.ate ruca .. praentecl for led .,, - ol dla CulcleU-. 
Wanutloa purpoMt encl don not For the maJW1111111 protection of hwnan rieltNliaata1U11ll..-tadb 
repreNftl an Apnc:y judp,enl on an heelthJrom the polellUal carcinol8nlc Wormatlora purpoNI ud claat DOI 
"ec:ceptable" rWi lewl elfec:te due lo expoeure of be- ,..._, uA..-, iuc.n-t • an 

~ 
thtoup lnpetlon of coalullnllted water "acceptable" rielt lewL 
and conlullnllled aquatic: orpnleaa. ..,._ 

~wot.r Aquatk Ufe th ambient water c:oncentntloa ahouJd 
No linbwater orpnlazm have been be uro bu ed • the - ·thr.liold ,.,_,,wo,., Aquotlo Life 

I tad with any etbnllfonn mineral end euwnpllon fo, thla c:hemlc:el. However, The uellable data b beryW11111 
no 1tai-at CUI be made concamln, uro level may not be attainable al the lndtcate that ec:uta ud c:lironlc: toxldly 
8C\lle o, c:hraalc toxldly. pNMnl time. Therefore. Iba levelt which lo hehwetc equtlc Ille ooc:un •I 

Saltwater Aquatic U/1 
may m utt ill Incremental lncneH of -tntlcu u low u tao and u ,,..J 
cancer ri1k over the llfellme .,. L rnpec:tiftly, Uld ...W oocur at to-

No Mllwei. ~ have been nllmated at 1cr•. 10- •, end 10- •. The conc:entntloaa ~ th.t.,. .. tnled with any H llfonn mineral end corrnpondln, c:rilerie .,. U f:1i • more NDllljn lhaa INted. 
no 1tet-t CUI be made conr.emln, l'lfl end .GIie l'lfL rnpecUve y. Uthe Hardnne hu • 111betantfel effec:t on 
acute or chronic to1k:lly. above nllmetn are made for acute toxldty. 

con1wnpllon of aquatic oraenlama only, 
HumanHt10/th excludln, conaumrllon of waler, the Salt woi.r Aquatic Ufe 

/L 
For the malllmWD prolec:tlon of human level, ere 400 l'a/ 40.0 l'IIL end 4.0 I'll The limited Mllwaler date beH 

health from the potential carcinoaenlc I. re1pectlvely. Other conc:entnllon1 available for ber)'W11111 dou not permit 
effect, dve to e1po1ure of Hbe1101 repreaenUn, different nu level, may be any 1telement c:onc:emtn, acute or 
throuah lnp11lon of conlamlnaled waler calculated by UM of the Culdelilln. TIie chronic tollldty, 
and contemlneled aquallc oraanl1ma, rial< e1llmate ranp 11 preaenled for 

Human Ht10lth the ambient water concentration should Information plllJ)Olff end doe, nor 
be urc, beHd on the non-thrnhold repreaent en Apncy Judam nl on a n For the maximum protec:Uon of human 
euwnpllon for 1h11 chemical. However, "'acceptable" ri1k level health from the potential carctnoaenJc 

• aero lew l may not be ellalnable 11 the Bemtdtne elfec:ta due to Hpolllre of beryW11111 
Ill preaent lime. 11,erefore, th levels which throuah inpetloa of contamlnetad water 
I may rNull In lnc:remmtal lncrHM of F~•hwo/t1r Aquatic Li/• and contamlnatad aquatic orpnteme. 
II cancer nu over the lifetime are 11,e available data for benzldlne the ambient water c:oac:entntlon ahould 

nhmated et 10- •. 10· •, and 10· '· The md1cale thel acute lollicily lo freshwater be zero beHd on the ncm-thrnhold 
correa,= criteria an 300.000 aquatic lire occ:un al concentnllon1 H H tumpllon for 1h11 chemk:e1. However, 
fiben t.30,000 fiben / 1. and 3,000 fiben/ low H Z.500 l'&/1 end would occur at u ro level may not be attainable et Iha 
1. rNpectively. Other concenlraliona lower concentnUon1 amona 1pecle1 present time. nm.rare, the levela which 

I repretenlln, dilferenl rlak levels may be that are more aenalllve than lhoae may re1ult In Incremental lnc:reeH of 
r calculated by UM of the Guideline•. The lealed. Nu data are avalleble concem lna cancer nu over the lifetime ere 
I rial< nlimete ren,e la pnoenled for lhe chronic lolllcil)' of benzldlne lo eallmeled at 10- •, 10- •, end 10-•. TIie 

Informa tion pwpoae1 end doea not aenailive fre1hwater aquatic life. corre,pondln, criteria .,. 31 na/1. 3.7 
repreaent en A,ency Judamenl on an na/L end .37 na/L rnpec:Uvely. If the 
"'acceptable" rial< level. Soltivater Aquatic Life above nUmatn .,. made for • a.n- No aahwaler oraanl•m• have been conawnpUon of aquatk: orpnlama only, 

lealed w11h benzidine and no alalemenl excludln, conewnpUon of water, the 
Frnhwatt1r Aquatic LJ/t1 can be made concemln9 acule and levela are 1141 :f£L 64.1 na/L and 1.41 

The available data for benzene chronic lox icily. na/ L reapec:tl~. Other conc:entrallona 
Indicate that acute lolliclly lo (reahwaler Human Health 

reprnenlfna emit rlu levele may be 
eq,..llc lift occun al concenlraliona aa calculated by UH of the Cwdellnn. TIie • low H 5.300 ,..JI end would occur at For the mallimum proleclion of human rial< ntlmata ran,a la pneentad fo, 
lower conceatnllon.t amon, apec:iea health from the polenllal carcin0&enic Information purpoen and claat not 

• thet are more Hnailln than those effects due lo expoaure of benzldlne repreaent an Apncy Judament on .an ,.... 
teated. No elate en evail,ble concemina throuah inaealion of con laminated wa ler "'acceptable" rielt level 

• the chronic lollldly of benzene lo and contaminated aquatic oraanlams, c.dmlum 
aenailive freshwater aquatic life. the ambient water concenlration 1hould 

Fre•hwot.r Aquatic Uf• 
Saltwol#r Aquatic Uf, be zero baaed on lhe non-lbre,hold 

'• auumplion for thl1 chemical. However. For total --•ble c:adml11111 the 

• TIie available date for benzene zero level may not be attainable a l the criterion (ill Nill to proled rt.wale 
lndic:ate th.t acute tollic:lly to Mllwaler present time. Therefore, the levels which aquatic life u derived --. dia 
aquatic life oc:cun et concentration• H may re1ult In Incremental increaae of Culdeltnea ta the a---=-1 TIii• •-
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aldliatlaedaatotllalDRflklnc,ln 
die HalJabla data b lrtdllorobemana. 

Far caaputam two a.,,._..._ ::r=--c1arm 
ailalioalenlab~. 
luad oa nadable toxlc:IIJ data. for the 
prolectloa re haallll. the derived 
ln.i II• Ulfna anJJable 
OfPJIOleplic ta. for cmtromi. 
wiilnlrable tule and odor quality ol 
-bleat waler, the •llmaled level la 20 
,..JL II abouJd be NCOpllad !Ml 
orpnolepllc data aa a l>ull for 
•labllablaa • waler quality alter!• 
have llmJlallou and have no 
demomtralad relaUomhlp lo polenti•I 
• dvene hWIWl bealth effecta. 

OiJorla-•d-
Prnhwoi.r Aquatic Lif• 

The available freahw• ler d• I• for 
chlorlnal•d •thanee lndlcale that 
loxlcllJ lnc:na- srntly with 
lncreaalns chlorination, and that acute 
loxlcll}' occun al concentrallona •• low 
aa 111.000 ,..JI for U-dk:hloroethane, 
11.000 ,,.,/! fat two trichloroelh•nea, 
9,32111 l'I I for lwo tetr• chloroeth1nea, 
7.240 1'1/1 for penlachloroethane, and 
1180 1'1/1 fcf hexachloroethane. Chronic 
toxicity occun • I concentration, u low 
aa 20,000 ,,.,,, for 1,Z-dlchloroethane, 
UOO ,,.,11 for 1.1.Z-trichloroeth•ne, ;400 
I'S/I for 1,U.Z.-letrachloroethane, 1.100 
1'111 for penl•chloroelhane, and 540 1'8/1 
for hex•chloroeth•ne. Acule and 
chronic toxicity would occur • t lower 
concentration• amo1111 •pecle• 1h11 are 
more •en• ltl~e than tho•e te• ted. 

Solhva,.r Aquatic Li/• 

The available •altwater data for 
chlorinated ethane• Indicate that 
toxicity lncre•• e• sre• tly with 
lncreaalns chlorination and that •cute 
toxicity to fl•h and Invertebrate •pecie• 
occun at concentration• •• low II 
113,000 ,,.,/1 for U-dichloroeth•ne, 
31,200 ,,., I for 1,1,1-trlchloroethane, 
9.020 l'J I for 1.1.Z.Z-tetrachloroethane, 
390 l'lfl for pent•chloroethane, and 940 
l's/I for hex•chloroelh•ne. Chronic 
toxicity occun at concentration• u low 
a• zat 1'1/1 for pentachloroethane. Acute 
and chronic toxicity would occur at 
lower concentration• among •pede• 
that •re ·more •en•ltive than thoae 
teated. 

HumOJ1 Ht10lth 

For the maximum protection of human 
health from the potential c•rclnoaenlc 
effect• due lo expoeure of 1.Z-di
chl-tlaane lhroup lnaatlon of 
cmtamlnatecl waler and contaminated 
aquatic orpr · ama, die ambient water 
COIICelltr• llca lllould be _,, hued on 
the DOO-dnebold aNGmpllon for 1h11 

chemical. Hawnw, .-o lrnl-, DOI 
he attainable al the i--t im.. 
Tb•nfon, die lnela wtdda maJ re•all la 
1-t• l lnaeu• of c:ancsrt•k ovw 
the llfellm• are •dmatecl al to-•, 10-'; 
and tO-'. n. COll'8IPOlldlna attarla are 
U/llfl,.M,..J).andJJN,ic/1. 
rupec:tlv• ly. U th• above allmaln are 
mad• for COU1Dllpllon of aquatla 
ora•nlama only, .xcludlna CODRlllpUon 
of waler, the l11Wla are Z.430 ,..JI. Z4S 
1'1/L and ZU ,..JI '"J>9dfvelj. Other 
conc:entratlam reprnenllnt dlffennl 
ri•k levela may be calc:ul• t•d by u•e of 
the Culdellnn. The riak eellmala ranp 
l1 prnented for Information purpoMa 
and don DOI reprnenl an Aaenc:, 
Judament on an ••cceplable• rt•k lev•L 

For the protection of human health 
from the toxic propertle• of t,1,1· 
trichloroethane lnge• led lhroup waler 
and conlamlnaled aquatic cq•nl •m. Iha 
• mblenl waler c:rilerion la determined lo 
beU.4ma/L 

For Iba prolectloa of hwun health 
from the loxlc propertln ol t.1,1.-trl• 
chloroeth• na lqeelecl lhroup 
cont•mlnated • qu• tlc ors•nl•ma • lone, 
the ambient water criterion I• 
determlned lo be UIS s/L 

For lhe maximum prolectioa of human 
health from the pot""tlal carciDogenJc 
effect• due to e,q,oaure of t.1.Z. 
trichloroethane lhroalh inaeatlon of 
contaminated waler and conlamln• ted 
aquatic oraani•ma. lhe ambient waler 
concentnllon ahou.ld be aero hued oa 
the non-thrnhold uawnptlon for thla 
chemlc•L Ho-ver, aero level may not 
be attainable • I the preaent time. 
Therefore, the levela which may mull In 
lnaement• l lnaeaae of c•nc:er risk over 
the lifetime •re e• tlmated • I to·•, 10·•. 
and 10· •. The corre•poodlng alteria •re 
6.o l's/L JI ,,..JJ. and .oe l's/l 
re•pecUvely. If the above ntlmate• •re 
made for comumptlon of • qua lie 
0111anl1m1 only, excludina c:onaumptlon 
of water. the levei. are 41111-'8/l 41.II 
1'811. and 4.111 l's/I respectively. Other 
concentration• repre•entlng different 
ri•lt level• may be calculated by u•e of 
the Guldeline•. The rlak e• tim• te range 
la pre•entcd for Information purpo•e• 
and doea nol repre•enl an Asency 
judgment on •n "• cceplable" rl•k level. 

For the maximum protection of human 
health from the potential c•rclnoaenlc 
effect• due lo expoaure of 1,1.Z.Z-tetra
chloroeth•ne lhroup lnge• tion of 
contaminated water and contaminated 
aquatic orsanl1m1, the ambient water 
concentration ahould be zero ba•ed on 
the non-thre•hold •11umpllon for thi• 
chemical. However, zero level may nol 
be • tt• ln• ble • I the pre•enl time. 
Therefore, the level• which may re•ult In 
incl'emenl• I lncro•• e of cancer riak over 
the lifetime are ntlmated at 10-•, 10· •, 

apd tr•. 'II... ™:X I I rrtt•na -
1.1 NIL .v MIL . _, ii,/1. 
rnpec:llftl,r: ................. _ 
made ,_ IIDII il4 tkz .ti .... Ila ....._,-,,.....,aa• ;Ilea 

of w•w, llie lenll :','°' ;$;:, ,..Jl.udtM,.JI. ~ .Mar 
concmalnlllaai. 1¥ I 11 
rt•k lenla aqlle CIUlll9lad., _ of 
theCuldallD•..n.rtat--. .. ,.. 
la pnt•lllad for 1n1-11aa pwpoaN 
and do•• DOI repr-' •~ 
,~ ... ·aaaeptabla rilkln.&. 

Yorthamaxi•mapolactloaof~ 
he• ltli Ina the potaatl•l ~ 
elfecla due to axpoeun ofllaa
c:hloroellwl• duoap--- of 
cootamlnalad water and" -tuilaatad 
aquatic arpnlam•• the amh6aal watar 
concentration •hou1d be..,. be•ed • 
th,~ ........... ... 
chemical How ... , ..o leftl -1• 
be • ttalnabl• al ......... 11111•. 
Therel- the ln•I• whlda -1 IW• lak 111 
lncr•m•1llal IDcnu• of_rt•k_ 
the lifetia• _......._.al itr, to·~ 
and 10·•.1_11a-,. p :!:7i, 'nMria are 
t9 l'Cfl u NIL and .tt , 
re•pectlHly, U die above NtlmalN -
made for cmuumptloa of aqullc 
Ot'l•nfaY oalJ, acludlaa -..ptloa 
of water, Iha leYei. -17 A tte/L a.7t 
1'8/L ud .r, H/L rapedlftlJ. Otli•r 
concentrallom raair-tlaa cliffaBI 
ri•k levela may be calculated by u•e of 
the Guldellnea. The rt•k nllmat• ranae 
l1 pre•ented for imllnnalloa purpo•e• 
and doe• nol repnMDt aa ~ 
JudamenJ oa u •accejltabl•• ri• lt lenl 

U•ina the pre9ftt 11•kl•Jlnn • 
•atlafaclory alwloa cannot be derived 
al 1h11 lfm• du• lo the lnanffk:Jency Ill 
the • v•ilabl• data for 
monochloroetham. 

U•lng tb• prNe.nt plde1ln•e, a, 
•atl•faclory criterion cannot be derived 
at thl• time due lo U,. lnaulfk:Jeocy In 
the • v• ll• ble data for 1.1,· 
dichloroelhane. 

U•ina the pnMDt pidel1- a 
•au.factory allerioa cannol be derived 
a I thla Um• du• lo the lmufflc:ieney la 
the • .U.bl• dale for t.t.t> 
tetracliloroellaane. 

Uunc the p-1.,iclelim•, a 
•a Uafactory crilerloe cannot be dert'nd 
at thi• time due lo the 1-fBc:ieaCJ la 
the av• ll• ble data for 
penlachloro,lh•n•. 
adorinalad N ... ....._ 

Fruhwoter Aquatic Life 

The •vall•bl• dale for chlortnai.cl 
naphthalen• t lncDoat• that acut• 
toxicity lo fruhwatw aqutlc Ufw -. 
•1 -trail-• aa low u 1.-Nit 
and would occur at loww 
concentnlloa• ~ •ped•e lllet.,. 
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_ ...... ,,. ............... No .............. _.... .... 
.._...., ol dllartllalld 
., •• a: •• , .... llfttr.la_ .. ......... 
~AquotlcL/f9 

.,,. .......... ta r« dilartDatacl 
-.,et:::Pmw llldlcata ....,. -11 toxldtJ · 
lo aaltwaw .... llc 1111 _. at _______ , .. ,..,.aad 

_.._atloww-'ratl
......... diat an_,. NUltlve 
tllu .... lwtad. No data 11'1 aYallable 
OODPinilaa .... c:llramc loxlc:ltJ ol 
dll6rtaallcl Mpladiaiaml to IIIIIIUv1 
Nltwa• .... tic Illa. 

H-ll«lhlt u-. .... ,._tpidallaN.. 
11tlllaclmJ atlaltoa C111110t bl dartvad 
at dila t1aa clal lo Iba le'"Vffldanq, ID 
dll naflable data r« c:liloriaatacl 
uptf:::J-

cr r o • fliaala 
Ftwh-• Aquatlo Lil• 

1'I anJ!abla frnllwai. data for 
c:IIJariDatN pbanola IDdic:ate that 
loxlc:ltJ ,...ny ~ with 
'-llal c:liloriaatloa. aad that acute 
toxldtJ -.n at coac•11tratlom u low 
u IO ,..JI for ~thylpbenol to 
..... than ICIO,OOO ,..JI for other 
c:ontpO'lmck au-le toxlc:ltJ OCClll'I at 
-tratlalll u low 1111711 Nil for 
a.u-trtdlJarophanol Acute ma c11ron1c: 
loxlc:ltJ woaJd - at lower · 
--tratloaa UDGGI ,p•c:ln that an 
- NUltlve diu th- tnted. 

Soltwow Aquotic Li/I 
'l1le ayalJabla aaltwater data for 

c:liloriaatacl pbanola lndlcata that 
loxlc:ltJ ..-.UY IDcr•- with 
IDc:nulac cbJoriutloa aad that acute 
toxk:ltJ-. at COOC111tratlou u low 
u 4411 ,..JI for U.U-tetrachlorophenol 
and 29.700 ,..JI for khloropbenol 
Acute toxicity would occur at lower 
conc•11tratlom 1JDm11 ,pecln that '• rw 
- Nlllltlva than tboN teated. No 
data an available c:oocemlDa th• 
diroGlc toxicity of cblortaatacl phenol, -
lo -.ltlw 11ltwater aquatic 1111. 

Hwnanlllalth 

a.ffld•at data la not aYallabl• for 3-
~ todartve a lave! 
wludt -W protect aplut the 
pouatlal toxldtJ ol 11111 compound. 
U .. anllabla 01p1101apt1c data, for 
~WMlwlrablalalteandodor 
'IMlfJ olaabiant-tar, the ntl.m• ted 
In.: 11 O.t ,..J1. 1t llboaJd bl ncoplud 
that 1'91 I ptlc uta u a bull for 
Ntal M ti I I wa• qulitJ criteria 
1lan llattatlalll aad Mft DO 

~ted nl• ti,,•Jalp to polantl•I 
•d'l-lial•abultlaetf•cta: 

8ufflclaDt dlta II not Hallabla for • 
maaodilorapli•a to dartva a lave! 
whlda wwld pn,tact apblat the 
potaat1aJ toxldtJ of tlli, compound. 
\J1m1 avallai,&• cqanollpllc: dlta, for 
controlllna andaatr•ble te,te and odor 
qulltJ ol •mblant wat1r, th, ntimated 
l•vel .. O.t HIL II lhould b• NCOIIDized 
that orpaoleptic: data u a bull lor 
ntablilbJnc a water quallty Q'fterla 
bave11mltatloaa and bava no 
~tratacl rwlatlOD1hlp to potential 
adve- hwnan health 1JJecta. 

lluffldaat dlta II not available for Z.3-
dldilon,pbmol to dmv1 a lave! which 
would protact •pinlt Iha potential 
toxldty ol thil compound. Uatna 
1vallabla cqanoleptlc date, for 
controlllna undntr•bla taall and odor 
qulitJ ol uiblent Wlllr. Iba ntiluted 
1•ve1 la .ot ,..JL It ahould ba NCOIIDized 
that cqanolaptlc data u a hula lor 
ntabllahlaa a watar quality c:rtterla 
bav• lilllltatlOIII ud '8ve DO 

~tacl relatlonahlp to potential 
adv- human health effec:ta. 

Sufflc:ient data 18 IIQI available for 2.5-
dldiloropbenol to dartva a level which 
would ~led aplnat the potential 
toxicity of 1h11 compound. Ualna 
avallabla oipnolepllc date, for 
controlllna Wldltl!rabla lute and odor 
qullty of amblant watar, Iha utlmated 
lave! la .I ,../L It should be recosruzed 
that orpnofeptlc data u a baail for 
ntablllhlna • water qu•llty c:rtterl• 
have llmltatlom and have no 
demonatrated relallonahlp lo potential 
•dvene hWIWl health elfecta. 

Sdfflclent data ii not av•llabla for Z.&
dlchloropbenol to derive a level which 
would protect qalmt Iha potential 
toxicity or lhil compound. u,1.na 
available ora•noleptlc data. for 
controlltna Wldealrable taate and odor 
qu•llty of ambient water, the eatlmated 
level ii .2 JA&il II should be recognized 
that orsuioleptlc data II a baail for 
ntablllhlna a water qu• llty aiteria 
b• ve llmltallona and have no 
demonatrated relatlonahip to potential 
advene human health effect, . 

Sufficient data 11 not 1v•Jl1ble for 3,4-
dlchloropbenol to derive a level which 
would protect aplnat the potential 
toxicity of 1h11 compound. U•ina 
• vellabla orpnoleptlc data, for 
controlllna 1111de1tr• bla te1t1 and odor 
qu•llty of ambient water, the eatimated 
lav• l 18.3,..JL111hould be recosnlzed 
tliat oipnoiaptlc data u a ba1l1 for 
•tabll•hlna a watar quality criteria 
bav• limltatlom and have no 
da-.tr• tacl rwlatlonahlp to potential 
advane human health effect,. 

8ufflc:iant dlta II not av•llabla for 
U.4.8-lltrachlorophenol to derive a 

l•vel which would prol1et apllllt the 
potential toxldty of 1h11 compound. 
Uatna available orpnoleptlc data, for 
controlltna undeslr• bla 11111 and odor 
quality of ambient water, the ntlmated 
level ii l lAa/1. It 1hould b• recoplzed 
that orpnoleptic data u a baail for 
11t• bll1hlna a water quality criteria 
have llmltatlona and have no 
demonatrated relatlonahlp to potential 
adverae hWIWl health elfecta. 

For comparlaon purpoaea. two 
approachea were Uled to derive 
criterion level, for 2,4,5-trlcblorophenol. 
Baaed on available toxicity data, for the 

r.rotectton of public health, the derived 
evel ii z.e m,/1. U1tna available 

orpnoleptlc data. for controlltna 
undntr• ble 11111 and odor quality of 
ambient water, Iha ntlinated lave! II t.O 
,.,/L It ahould ba rec:otprlzed that 
orpnoleptlc data u a baail for 
ntablllhlna a water qullty criteria 
have llmlt• tlou and have no 
demoutrated relatlonahlp to potential 
adverea human health elfecta. 

For the maximum protection of human 
health from Iha potential cudno,enlc: 
ellecu ~ua to expoeure of Z.4.8-
trlchlorophenol throuah lnpatlon of 
cootamluted water and cootamluted 
aquatic or,•nllllll&, Iha ambient water 
concentration ahould b• uro baaed on 
the non-thrnhold a11umpllon for 1h11 
chemlc•I. Howaver, uro level maJ not 
be attainable al the prnent lime. 
Therefor•• the level, which may re,ult In 
Incremental IDcr• ue of c•ncer rial< over 
the lifetime an atimated at 10- •, 10- •, 
and 10-'. The coneapondlna criteria are 
lZ ,..JL 1.2 1'8/L and .tZ 1'8fl 
reapectlvely. Uthe above ntlmalel are 
made for conaumptlon of aquatic 
orsanllma only, excludl.aa conawnptlon 
of waler, Iha lavell an 3111'&/L U ,..JL 
and .3e ,..JL re,pectlvely. Other 
conc:entr• tlon1 reprnenllna cllJJerent 
rilk levela may bl calculated by UM of 
the Culdellne,. The rilk e1tlmat1 NIii' 
ii preaented for Information JlurpoMI 
and doe• not repreaent III Apney 
judgment on 111 "acceptable" rilk leveL 

Ualng available oraanolepllc data. for 
controlltna undealrabla 18111 and odor 
quali ty of ambient water, the ntimated 
level i1 z 1'&/L II should b• rwooplzed 
that ora•nolepUc data II a baail for 
e1tabll•hlna a water quality criterion 
have llmltatlon1 and bav• no 
demonetrated relatlonahlp to potential 
advene human health elf1ete. 

Sufficient data ii not available for Z
methyl-4-chloropbenol to deriva a level 
which would prollcl qallllt Ill)' 
potential toxicity of 1h11 compound. 
U1Lna av•Jlable orsanolaptlc data. for 
controllina undntr•ble taate and odor 
quallty of ambient watar, Iha H limated 
level la 1800 ,..JL II should ba 



71111 . , ............ / Vol. 45. No. zn / Friday, Novembar 211. t• / Notlcet 

11teap'::ad dial cquollpClc data U a 
bula ror •tabllallial • --qaalily 
criterioa llava llmltalkml and llan DO 

.sa-tnted nlatiaulll.l: polalltial 
ad- human llaalth • 

Sufflclenl data la Dot avallabla for S
-th~ lodertnalavel 
whJci would prvtac:t qalml the 
potaDllal toxldly ol tlala compound. 
lllinl avaDabla orpnolaptlc data. for 
coatrolllaa andaalrabla tuta and odor 
quably ol ambient watar, Iha •limated 
lava! la aooD ,..JI. It abould ba 
racopucl tlaat arpnolapllc data ••• 
bull ror •tabllallial • watar quality 
critarfoa llan llmltallou and bava ao 
cta-tnted nlaliouhlp lo potantlal 
ac!YwN laumu laaalth eft'acta. 

Suffldaat data la DOI avallabla for :S
-thyl-4k:illoropbanol lo dariva a level_ 
wblc:b would prolac:I qalml Iba 
potanllal toxldty ol tlala compound. 
Un111 avallabla cquu,laplic data. for 
coatrolllat uadatlrabla tuta and odor 
quallly of ambient watar, the "timated 
laval la ID N/L 11 ebould ba rec:osnlzed 
that ocpnolapllc data .. a bula fOI' 
"tabblhinl a water quail!)' criterion 
hava llmltallonl and have no • 
demooatnted relatlonahlp to potential 
advana human bealtb elfecte. 

Clilorwlql ... 
-,,...,,wa,_r Aquatic Li/a 

Tha available data for chloroalkyl 
athen lndlcata that acute toxicity lo 
fraahwatar aquulc: life occun al 
c:oncantntlona a1 low u Z38.000•1'1/I 
and would occur al lower 
concantntlON amo111 epeclee that an 
inorw lallaltlva than tboaa teeted. No 
daftnlllva data an available conceming 
the c:bronlc toxicity of chloroalltyl ethen 
to - •!tin fruhwaler aquatic life. 

Sa/twot.r Aquatic Li/• 

No Nltwaler orsanlem1 ban been 
tnted wttb any chloroalkyl ether and no 
1tai-t can be made concemtna acute 
and cbroalc toxicity. 

Humat1 Heolth 
Por the maximum protection of bwnan 

llaalda ha the potantlal cardnopDlc 
elfec:11 dua lo axpoaun ol bl.
(~)-ether throualt tn,aalloo 
ol coataalllated water and 
contaminated aquatic orpnllme. Iba amblallt-• c:oncntnllon ebould ba 
- bued oil the DOD-~ 
a•--pllon ror dale claamlceJ. Hown.r, 
aro lanl -, Dot be attainable at Iba 
prwat tlae . ..,_.,_, the lavala which 
_, rNllh la ~tal 1nc:n- of 
-r111i-t1ae llletlma an 
..._.... a11r•. 1r•, and 10-•. The 
ca. p # I "ltt.N ~ .-nc/1. 
.-111/1. • .oome..,., .-pec:ttnly. 

If the·abon eatlmalN an mada ror 
COIIIIUDplioll alaquallc orpDlaml onl7, 
excludlna couumplloa of waler, the 
lavela an 1M aa/1. UM aa/1. and .tM 
na/L rnpac:llvaJy. Otbar concenlratlOIII 
~ cllffarent rlak lavele may ba 
calculated by UN ol Iba Culdellnn. flia 
riak Nllmala nap II preNDted for 
lnformalioll purpoMI and doe• DOI 

reru-t an A,ancy J,adplant on an 
"acaptabla" rlu laveL 

For Iba maximum prolactloo of human 
health from Iha potanllel carcinogenic 
elfecll dua lo axpoeure of bll (Z. 
cblonletliyl) atbar throuah lngealion of 
codtamlnated watar and oontamlnated 
aquatic orpnillna. Iba ambient water 
, oncanlnlloo ehould ba sen, baaed on 
the non-thrnbold auumptlon for Ible 
chemical. However, sero level may not 
ba attalnable al Iba preMDt time. 
11ierefore, the lavel1 which may reeult In 
lncremantal lncrea1e of cancar rill< over 
the llfellma an ntlmated al 10-1, 10- •. 
and 10-•. 1be corrnpondlng criteria an 
.3 1'1/1. .OS I'S/I. and .om l'IIL 
re,pectlvely. If the above e1timalee are 
mada for coneumptlon of aquatic 
of111nllm1 only, excluding conaumptlon 
or waler, tbe level, an ts.a I'S/I. 1.30 
I'S/I. and .1341 l'a/l. re,pectlvely. Other 
concentratlone repre1enting different 
rlak levell may be cal cul a led by u1e of 
the Culdallne1. 'The rllk estimate ra1111e 
11 pruented for Information purpo1e1 
and doel not repre11111l an Agency 
Judgment on an "acceptable" rllk level 

For Iha protection or human health 
from the lox.le properlin of bll (2· 
cbloroiaopropyl) ether lnge1ted throdgh 
waler and cootamlnated aquatic 
Of11IUUIIDI. the ambient w1ter criterion 
11 determined lo be :H.7 l'Bll . 

For the protection of human health 
from tbe toxic propertlee or bi, (2· 
cbloroleopropyl) ether lngeated through 
contaminated aquatic Of11anllm, alone, 
tbe ambient waler criterion It 
determined to be U8 tng/1. 

Cblarol-
Fruhwa/er Aquatic Life 

flie available data for cholorofonn 
lndicala that acute toxldl)' lo fre1hw1ler 
aquatic lifa occun al concentration, u 
low a1 Z8.IOO l'IIL and would occur 11 
low.r concenlratlona amons epeclea 
that an more MD1ltlve than the three 
tntad 1pecln. Twanl)'-1even-day LC50 
valun lndlcata that chronic toxici ty 
occun at concantratione aa low aa t ,240 
1'811. and could occur al lower 
concantntlon1 amo111 1pecl11 or other 
bfe 1tqe1 diat an more aen,llive than 
Iha aarlJat bfa cycle 1tqe or the 
rainbow lrollL 

Saltrrat«A~IJ/e 
\ 
Tha data bue for Nltwatar epadaa la 

limited lo - taal and DO atatamMI CU 
ba made conceming acuta or diroalc 
toxicity. 

HumanHt10/th 

For the maximum protacdoo of human 
health from Iba potential c:arcinopnlc 
elfec:11 due lo expnaure of chloroform 
thro1lsh mse•tloa of coatamluted watar 
and cwtamlnated aquatic orpn1-
the amblant water coacantralioa ebould 
be zero baaed oo the non-tbreabold 
auumplion for tbla cbemlcaL Howavar, 
zero level may not ba attalnabla al the 
preaenl time. Therefore, Iha levell which 
may re,ult in incremental lncreue of 
cancer rlak ov.r the llfelime an 
eetlmated at 10-•. 10-•. and 10-•. 11ae 
corTaapondins criteria an 1JIO ,..JI. .111 
I'S/I. and .otll /l&fl. reepectively. If Iba 
above ettlmale1 an made for 
coneumptlon of aquatic orp.nl11118 only, 
excluding coneumptlon of water, the 
level• are 157 l'a/L 11.7 NIL and 1.57 
l'&l1. reapectlvely. Other concentratlona 
repreaentlng different rlak level, may be 
calculated by uee of the Culdellne1. The 
risk eetlmate range II preaanled for 
information purpose• and doe1 not 
repre,ent an Agency Judgment on an 
"acceptable" rllk level 

z.a.Jorophenol 

Freshwater Aquatic Life 

The avallabe data for z.dtloropheool 
indicate that acute toxldl)' to fre1hwater 
aquatic life occun al concenlnllona u 
low aa 4,380 l'Bfl and would occur al 
lower concenlntlone among 1pedn 
that are more'aeneilive that thoaa leeted. 
No deftnltlve data are available 
conceming the chronic toxicity of Z. 
chlorophenol to aensltlve freshwater 
aquatic life but flavor Impairment occ;,in 
ln one epeclee of flab at conoentntlon1 
aa low aa Z.000 I'S/I. 
Saltwater Aquatic Life 

No taltwater Of11anl1m1 have been 
teated with z-dtlorophenol and no 
1tatemenl can be made concemlng acute 
and chronic toxici ty. 

HumanHt10/th 

Sufficient data 11 not available for z. 
chlorophenol to derive a leval which 
would protect agalnet the pol~Ual 
toxicity or thi1 compound. U1lna 
available 0111anoleplic data, for 
controlling undHlrable ta1ta and odor 
quality of amblant walar, Iba alllmated 
level 11 0.1 1'1/L II ahould ba recoanlud 
that oraanolepUc data u a baal1 for 
eatabllahlna a watar quality critarfa 
bava bmltatlon1 and hava DO 

, ...... 
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~AquodcL/fe 

Parlolel-W.lilunlmt 
...,._ IMahlrtaa loprotac:I 
11 ........... tic W. • ct.m.d uinc 
1M GetchU,w .. UI N/1 • • u-llour • ..._.ucr ... _traticmabould 
DOt--: n N/1 et.., time. 

Par &Nltwa• equtlc life the 
-tratlcm (In ,..JI) ollDCel 
~ trtveleat c:ru-i- abould 
not --r Ille n....ical value liven by 
Me(1.Gl(ln(lwdnne)J + IMr al eny 
time. Par example. al lwdnNNa of 50. 
100 and JDD -,/1 u c.co. the 
-tratlcm of total-ble 
lrivalant dlraml- abould DOI exceed 
UDO. '-700. end t.lOO ,..JI. rnpectlvely, 
al any time. '111a available data Indicate 
that c:bronlc toxldty lo frnbwater 
aquatic Ufa oc:cun al c:onc:entratlona H 
low a .. N/1 and would occur al lower 
-tratlona •mons lP8d" that are 
- aenaltlva than thoae !Hied. 

Saltwotar Aquatic Ufe 
For ·1otal rac:overable bexavalenl 

chromium the criterion to protect 
nltwaler aquatic llfe u derived ualng 
Iha CuldellnH la 11 l't/l •• a U-bour 
averqe and the concentration 1hould 
not exceed 1.280 IAlf1 at eny lime. 

For total rac:ovetable trivalent 
chromium, the avallabe data Indicate 
that acute toxicity lo aaltwater aquatic 
llfe oc:cun al C011Ce.DtraUom u low u 
10.,00 ,..JI. end would occur al lower 
concentratlonl amo111111peclee that'""' 
- Nlllltlve than thoee teated. No 
deta are available concemlna the 
chronic toxicity of trivalent chromium lo 
NDJltlve nltwater aquatic life. 

Human Health 
For the prolectlon of human health 

from the toxic propertle1 of Chromium 
W inplted through water and 
contaminated aquatic orguli1m1, the 
ambient weter criterion l1 determined to 
be 170ma/L 

For the protection of human heal th 
from the toxic propertlea of Chromium 
W lnplted through contaminated 
aquatic orpniaml alone, the ambient 
water criterion la determined to be :J433 
ma/L 

The ambient water quality criterion 
for total Oiromlwn VI la recommended 
to be Identical to the exlatlna drinking 
weter atandard which la liO ,../L 
Analy1l1 of the toxic elfecta data 
reaulted In a calculated level which l1 
protectlve of hWDU health .,.1nat the 
lnantlon of contaminated water and 
QXltamlnated aquatic orpn1ama. The 

c:ablalNI nlw • aaparable to 1M 
..-alludAnl.Pardu.__a 
Nladiftcrtwlmlbuedcma..,_. 
IOlalyfna---.,tlcmofU..-of 
aquatic cqaniau WU not darfftd. 

c.,.. 
l'rwJ,wai.,,4.quolJcU,. 

For total ~bi. copper the 
c:ritarian to protac:t frnbwater aquatic 
llfe u dartnd ulna the CuldaU- la U 
,..Jl ·u • J4-boar awn,e end the 
coacentralloa (ID N/1) ebould DOI 
exceed the n-'cal nhaa slvn by 
e(o.N(la(hardMN))-US) areny time. 
For example, al bazdnauee of SO. 100. 
and 200 ma/I CaCO. the concentration 
of total recoverable copper abould not 
exceed tz. Z2. and a IAlf1 at eny llma. 

Saltwotar Aquatic Uf• 
For total recoverable copper the 

criterion to protect nltwater aquatic llfe 
H derived ualna the Cllidellnn la U 
,../1 H a Zf.llour avera,e and the 
concentration abould not exceed Z3 1'1/1 
atenyllma. 

Human Ht10lth 
Suflldenl data la not available for 

copper to derive a level which would 
protect agalnat the potential toxicity or 
1h11 compound. Ualng a_vallable 
organoleptlc data, for controlling 
undealnble ll1te end odor quaUty of 
ambient water, the ntimated level la 1 
ma/L It abould be NICOllnized that 
Ol'lanoleptlc deta a, a baala for 
e1tabllablng a waler quality criteria 
have llmltatlon, end have no 
demomtrated relatlonahlp to potential 
edvene humu health effecta. 

Cyanide 

Fre•hwoter Aquatic Life 
For free cyanide (1wn of cyanide 

preeent H HCN and CN- , expreued u 
CN] the criterion to protect frnhwater 
aqua tic Ufe H derived ualng the 
Culdellnn la 3.5 1'1/1 a, a 24-hour 
average and the concentration abould 
not exceed 52 I'S/I at any lime. 

Saltwater Aquatic Life 
The available deta for free cyanide 

(1um of cyanide p,uent H HCN end 
CN-, exprneed H CNJ Indicate that 
ecule toxicity lo 1• ltwater aquatic life 
occun at concentratlona • 1 low H 30 
1'8/1 end wduld occur at lower 
concentraUona amon, 1pecle1 that are 
more 1enaltlve than thou teated. If the 
acute-chronic ratio for nltwater 
organl1m1 la almllar to that for 
freehw•ter orsanlama. chronic toxicity 
would occur at concentraUona •• low a, 
Z.O ,..JI for the tnted 1peclea and at 
lower coocentratlom •mona apecln 

tbatare-NMltlfttlia._. 
INt.d. 
Hwna HtloJtl, 

flie_....wa•-•lttrai..._ 
b cpmde • 09 izH •D N 
ldaatlcallDdie .............. wa .. 
alullaNwltlda••,,.,a.AMJy..ot 
thelollio ... date ........... 
c:ablatad llftl wlllda .. ~ c,f 
11-liNltli ................. of 
ClllllullllalNI ---_...... ... aqaallc ......_, 11le c:ablalNI nlw 
18 aapenblalDtM..-alUlldard. 
Forllm-• ..&.dlftc:rttarlcm 
bued cm mcpoaa9 IOlaly Ina 
couuapdon olu.- of aQ¥tlc 
c,rpnl-. - DOt clertYN. 
DDT•Net Dtft I 

Frwl,wat« Aquatic Uf• 

DDT 
For DDT ud Ila a.tabolltae the 

critarian lo protect rn•hw•• aquatic 
llfe u derind ... the C--a!deli- "' 
IJ.0010 ,..JI u a 24-ho. •¥Wall ud die 
concentralloa lhoa1d DOt axmel 1.1 Nil 
al eny time. 

TDB 

Tha available data b TDB Indicate 
that aaata loxldlJ to &Nltwater aquatic 
llfe occun al concmatrallam u low• 
OJI N/1 end wwld-al loww 
coacentrallau U1011f ip8dee that are 
mon - •!live tban ti-- lNt.d. No 
deta are anllabla -IUIII Ille 
chroalc toxldty ofTDB ID Nmitlve 
rr..hwaler aquatic llf& 

DOB 

Tha av,U.ble data far DIJB illlldlcale 
that KIiie tmddlJ to ......... aqullc 
llfe occurs al C1111C8Dlnllam • low • 1,IIIIO ,..JI end_... __ , loww 

coocantrallam U1011f .,._ diet are 
more aenaltlve tban ti--......_ No 
deta - avallable-....... 
chronlc loxldlJ of DIJB ID -'lift 
frnhwater aquatic life. 

Saltwoter Aquatic Life 

DDT 

For 001' end Ila - • taball ... 1M 
criterion to pro111c:t ea11wa ...... lie 1111 
• 1 derind -. di- 0 Id M • .... 
,..JluaM-lloura-. ... tllte 
coacutratlcm ..,_..11111 axmel o.n 
,../lat-,~ 

TDB 

Tha available data far TDB illlldlcale 
that acute toxfdlJ lo Mltw.• ..-11c 
life occun at_."-• IDw • 
UN/ludwwld_el.._ 
CXIIMallraU- ............ _ 

· men ...ittve tlia ._...._No 
dataareawailebll1 .... 
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l"rwlt-ler A9uallc Uf• 
'l1le nallable data for 

dldilorobim I Del lndlcata that acute 
ud c:liraalc loxlc:lty to fnebwater 
equatlc llr. OCCW'I at CODCeDtraUon, u 
low u 1.1111 ud 783 ,..JL rnpectlvely, 
ud wwld occur at lower 
COIICfttratlou emo111 1pecle1 that ere 
mon -iuve than thoN IHted. 

Soltwot« A9uatic u,-
n.. nallable data for 
~ Indicate that acute 
IOxldtJ to aaltwater aqutlc life oc:cun 
•t -'Nllanl u low u 1.17'11 ,..JI ud _.. _ .t lower 
-tralklmUIOIII epecln that an 
- ...itlft dwi thNe tnted. No 
data .. nailable-iat lbe 
c:lnlllc IOxldlJ ol ~ to 
_,,. ..atw .... aqutlc life. ,,__,... 
............ al.._.'-ltla 

,._ ............ ol 
... Ill. I (,di.__., lllfntad 

m ti 11 di 
hNhwaJw Aquotlc U/e 

Tha data bue nallable for 
dlcblorobemddlM ud frnhwa\er 
orpnlama le llllllted to - tut OD 
bi-tratloa olS.J'• 
dlc:lllorobendd and no 1tatement can 
be made concern1nc acull or chronic 
toxicity. 

Saltwaler Aquatic Ufe 

No Nltwater orpnwna have been 
tatted wttll any dlcblorobensldlne and 
no 111'-l cu be made COJ1'81'1llJII 
KUii or chroalc-toxlcit)' • 

Human ff.a/th 

For the maximum protection of human 
healtll from Ille potential cm:lnoaenlc 
effect, due to expoeun of 
dldalorobemldlne .throuah lngeeUon of 
contaminated water and contaminated 
aquaUc orpnlama. the ambient water 
concentration ahould be JtetO bue on 
the non-thretbold UlumpUon for 1h11 
chemical. However, JtetO level may not 
be attainable at Ille pneent time. 
Therefore, Ille lavelt which mey re1ult In 
Incremental lnaeaa of cancer ri1k over 
the lifetime an ntimated at 10· •, 10· •, 
and 10·•. Tha COffeepondJna criteria •ni 

. 1os l'IIL .ot03 1'811. and .00103 ,.g11. 
n11pectlvely. Uthe above eetlmete1 are 
made for con,umption of aquatic 
orpnl1111S only, excluding con,umpUon 
of water. the lavelt are .mt 1'&/1. .020t 
1'8/L and .ODZOl 1'8/L reepecUvely. 
Other concentration, repreHllting 
different rilk levelt may be calculated 
by UN of Iha Culdellnea. The ri1k 
e1timate ran,e 11 praented for 
Information purpoaet and doe1 not 
repreeent an Apncy judsment on an 
MaccaptableM rilk level · 

~ 
Frnhwoter Aquatic Uf• 

The Hallable data for 
dlchloroethylenee lndlcall that acute 
toxicity to fruhwater aquatic life occun 
at concentration, a, low u 11,800 l'&fl 
and would occur •t lower 
CODCeDtratiom UDOIII 1peclea Iha! ere 
- -it1ve than thOH !lated. No 
cldnitift data an available concerruna 
Ille c:liraalc toxicity of dlchlonthyl
to -tlift frnhwatar aqutic life . 

~~Life 
11le naJlule ... far • 
~ llldlaate tut .... 
lolddtJ ID ......... tic life_. 
at-"91'-ulowuJM.oaotAlfl 
ud...W-•tloww 
-1rallanl •-11apedeedlatuw ---lift ..... .._. ....... No 
data .. nallabla =F. 
chroalc lolddtJ dldiloroatli to 
HD1itlft ,altwatar aqutlc a. 

Humanllclth 
For Iha maxim- protac:tlon of human 

health from Iha potential carcinoteoic 
effec:11 due to axpoava of 
l ,t-dlchl-thylane throup lnaettloa ol 
contaminated water and contaminated 
aquatic orpn111111, the Ul~DI water 
concantratlon ehould be sero buad on 
Iha non-tbntabold aaumptlon for tbi8 
c:hem.lcaL However. sen, lnel may not 
be attainable at Iha pnaent time. 
Therefon, the levels which may reeult In 
lna-emental lncreaa of cancer rilk over 
the lifetime ere ntlmated at 10-1, 10-•. 
and 10· •. The connpondins criteria are 
.33 l'&IL .033 1'8/L and .oo33 1'8/L 
re1pectlvely. Uthe above e1tlma1H are 
made for conaumptlon of aquatic · 
orsanJ1ma only, excludlns comumptlon 
of water, the level, are 18.5 l'tlL 1 .85 
l'&IL and .11151'8/L reapectively. Other · 
concentratlOIUI repreaentlna different 
ri1k levela may be calculated by UN of 
the Culdellnea. The rlak ntimate range 
la presented for Information purpoee1 
and doe, not represent an Apncy 
Judsment on an Macceptable" rlak level 

u,in, the preaent guldellnee. a 
utllfactory criterion cannt't be derived 
at 1h11 time due to the lnlufficency In the 
available data for 1.2-dlchloroethylene. 

z.t.,Dlcbloropl,-ol 

Fre•hwa/er Aquatic Life 
The available data for Z.4-

dichlorophenol lndlcate that acuta and 
chronic toxicity to fre1h!"'ater aquatic 
life occun at concentration, u low u 
2,020 and 365 l'g/L re1pectlvely. and 
would occur at lower concentration, 
among 1pecle1 that are morw eenaltiva 
that tboee teated. Mortality to early life 
1tage1 of one apeclet of flab occun at 
concentration, a1 low u 70 ,..JL 

Saltwoler Aquatic Ufe 
Only one te1t hu been conducted 

with 1altwater organl1ma on Z.4-
dlc.hlc"'Ophenol and no 1tat1ment can be 
made concemtns acute or chronlc 
toxicity. 

Human ff.a/th 
For comparlaon purpoaee. two 

approacbn wera uaed to derive 
criterion lavela for Z.4-dlchlorophenoL 
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, .......... .....,ol 
........................... u 
Hfl.11 ..... llea C'ltiat 
.. , ,........ far 
cststt bl I• -• ~ att.rie 
Mft ,,_,.,!few ftlll liew 1111 
.._.,_.., ......... to potential 
-.1-. ..... lleeltla.«.cta: 
Ndl cp z rr/OHI upop"'W 
,,,_,_,., Aquatic u,-

111, nelleble dete for 
dldlloroprapeme llldlcete thet •cute 
911d cbronlc: tmddty to hebweter 
aqutlc life ocean et CODCeDtretlonll u 
low .. Zl.000 911d l,700 ,..JI, 
nep.dlwwly, 911d would' occ:ar et lower 
OIIDCaltretlaa Uilllal rpedft that ... 
- Nmltlff thu tboN tnted. 

111, nelleble dele' for 
cllcbJoropavpen lndlcete thet ec:ute 
911d cbronlc: tmddty to hebweter 
equetlc lile occun et c:oncentretlooa u 
low u l,080 911d Z44 l'&f). rnpectlvely, 
ud would occ:ar et lower 
OOCICllllretlOIII 91D0111 apeclet1 thet _,. 
_.. -it1n th.en tboN tnted. 

Soltwow Aquatic Uf• 

111, a, ellabl. date for 
dlchlon,propenn lndlc:ete thet acute 
end cbronlc: toxicity to Nltweter aquatic 
life ocean et coacentraliOIII u low u 
10.,00 911d a.o.a ,.,Jl. reepec:tlvely, end 
would -=m et lower concentrationa 
emq rpedn thet .,. more aenaltive 
thu tboee tnted. 

11ie uellable date for 
dlcbloropropmn lndlcete thet acute 
toxicity to Nltweter aquatic life occun 
et coocentratlooa u low e u 790 p.g/1. 
end would occur et lower 
c:oncentratlom emq 1peclet that ant 
more Nlllltlve th.en thoH letted. No 
date ere nellable concerning the 
cbroo1c toxldty of dlchloropropenee to 
leDlltlve Nltweter aquatic life. 

HumonH«JltJ, 

Ulina tbe pnHDt pidellnn, e 
Ntlefectory atterlon cunot be derived 
et Ihle time chM to the luuffldency In 
tbe enlleble date for dlchloropropann. 

For tbe protection of human health 
&- die toxic prc,pertiel of 
dldaJaroprapmee tnaated throuah 
-• 911d Clllllemlneted aquatic 
~ die emblmt water criterion 
II....,__. ID be SI ,.,Jl. 

For tbe protectloa of human health 
,,_ die lmdc prupartlee of 
clcWnlop. pw .... led throap 
---.tedaqutlc~ eloae. 

dieeaM.dwetercattarimlla 
......... lllbetUIIII/L 
~ o,v 
hwbwowAquodoU,. 

111, nel1eble dete far u
~\,M.M IDdlcate that acute 
toxicity to halaweter aquatic life oocun 
et CIIDOllltretiooa u low u Z.UD Hf! 
end wwld occur et loww ~tlom--. lp9Clee that ... 
_.. -1tlve th.en tboN teeted. No 
date .,. evelleble CCIIICellWII IM 
chroalc toxicity of dime~ to 
Hmltlve hebweter aquatic lile. 

Saltwa,., Aquatic U,-
No eeltweter orpn1aml have be9II 

letted with Z.~thylplienol end DO 
1tei-ut c:en be made c:oacemlnc acute 
and cbronlc: toxicity. · 

HUJDQJIH«uth 
Sufflcleat date ue not evadable b 

u-dlmethylpbenol to dertve • level 
which would protect qatn,t tbe 
potential toxidty of Ihle compound. 
Ullna evelleble orpnoleptic date. for 
controlllns undenlrable lute end odor 
quellty of ambient water, tbe fttlmeted 
level la 400 ,,../1. It 1hould be recop1ud 
thet orpnoleptlc date u e bull for 
eetebUablns • water quality att.rie 
have llmltetlona end have DO 
demonatrated reletionahlp to potential 
advene humm health effecll. 

z,4-DlaUn,tob-, 

~utwolM Aquatic Ufe 
The available date for Z.4-

dinllrotoluene indlc:ete tbat acute end 
chronic toxidty to freehweter aquatic 
life occun et concentratl011a u low u 
330 end 230 p.s/1. respectively, end 
would occur et lower concentretlona 
em01111pecle1 thet .,. more M!Dlltive 
th.en thOH tnted. 

Saltwatltr Aquatic Ufe 
1be evelleble date for Z.4-

dlnllrotolu.enn indlc:ete thet eculll 
toxidty to Nltweter aquatic life occure 
et concentratlooa u low u 580 ,..JI end 
would occur at lower coocentretlom 
9Jru11111pecln thet .,. mon ..wtlve 
Ihm thol8 tnted. No date .,. evallebl. 
concemlna the chronic toxicity of Z.4-
dinllrotoluenn to eeneltlve Mltwelllr 
aquatic life but • decnue In elpl cell 
numbere occure et coocentretl011a u 
low u S70 ,..JL 

Human Health 
For tbe maximum protection of humu 

health from the potential cerdDOe•aic 
etfec:ll due to upoeu-e ol J.4-
dinllrotol- thro.llh lnpetloll of 
-tamlnated water ud caalemlN..S 

aqMtlG JI ., ...... _tar .................... _...,._ 
.. _ •• lfp ,11u ..... dianlml........,_...,...., .. 
be etlalaeble at._,......., 
,,_._,.,leffllwWc:laq-tllD 
b..::n ,e JtaaNNtl_Nli_ .. ....,. _ ___.., .......... . 
end tr•. n. WWW ; I • artlnlte -
u HfL o.u NIL .. Ult NIL , .......... .., ............ ......,, _ 
made b Cw& ilQ Ilea JI aqMtiG 
...,._ -'1, exdlldlaia aau q lluu o1-•· t1ie i.--t1 ..n. t.t NIL 
and U1 Hfl., 11 S 141): OIiier 
--ar.11au •• r a ...._. 111k Inell.., be cak:,qJppd.,, _ ol 
tbe ~-el!WlnN ............... 
i.s--ted 1arw....raa,.,... 
enddaeeDOtnpi-.t•A..-, Judlaeal••·· ,hlNe"Nli ....... 
~-Nat ,.,. I 

FlwJn,ow Aquatic Life 

111, ual1able dela b U
dl~ llldlce!e tliet _., 

taxldtJ ID fnawatar ...,tlo ·et -1ratlma u low u ft 11111 ad would-atao.. • t ,_ 
emon,lp• :ieethat __ __..... 

tball ......... No dela -•nlleble 
con re ...... Ilia cbronlc: IDlddtJ ol U-
dl~ 111...illft 
heb-lllraqutlclilL 

Saltra,.,AqmtlcUfe 

No eeJtwaw...,._uw._. 
teated wttla t; 1lpt,'h.A I w1 
DO ete'-1 ca be aade A ... 
ec:ute ud dln• k: llllddtJ, 
HUlDOIIHmldl 

Fortlae..xi-proledlaal ..... 
bealtla&-die...,..www I z I 
etfec:ll due ID~ olt> 
dlpben~ ..... .....,_al 
contamlllated -• _. a t .,. 
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I 1 Mn 
Ftahwol6r Aquatic Ufe 

FIii' eadoeullu tba crllarioll la protect 
freellwai. a4utlc Uh u dlrtvad ulna 
Ilia CuldaliaN la 0.11111 ,ell u a ~ 
averqa ud the -tratlan ebould 
not acead G.22 ,c/1 al UlJ ti-. 

Soltwoi. Aquollt: U,-
IDI' andoeulfan Iha criterion lo protect 

aaltwal.tr aqutlc Illa aa derived uaing 
Iha Guldallnet la D.0087 ,ell u a %4-
hour averqe and the concentration 
ahould not axceed CI.OS41'1/1 at any 
time. 

HumanH«uth 
FIii' the protactl011 of human health 

from Iha toxic propartln or endo...Uan 
inaated throuah water and 
contaminated aquatic orpnuma. the 
ambient water critaribn la detarmlned to 
be 74 ,.,JL 

For the protactlon of human health 
from the toxic propertln or endoeutran 
lnpated throuah contaminated aquatic 
o,sanwn1 alone. the ambient water 
criterion It determined to be 158 l'a/1. 

Endda 
Frnhwater Aquatic Uf• 

For endrln the criterion to protect 
frwahwater aquatic life aa derived uaing 
the Guldellnn 11 0.0023 ,.a}l u • Z4-
ho11t avera,e and tba concentraUon 
1hould nol exceed 0.18 ,.a}l al any time. 

Saltwat11r Aquatic Uf• 
For endrln the criterion to protect 

aallwater aquatic life u derived uaina 
the Guidelines 11 0.0023 l'&fl II a Z4-
ho11t avera,e and the concentration 
ahould nol exceed 0.037 1'8/1 at any 
time. 

Human Ht!Olth 

The ambient water quality criterion 
for endrin 11 ~mmended to be 
Identical to the exlating drinking water 
1tanderd which 11 1 l'BfL Analyal1 of the 
toxic elfecta data reaulted in a 
calculated level which la protective of 
human health agalnat the ingeatlon of 
contaminated water and contaminated 
aquatic oraanlama. The calculated value 
11 comparable to the preaent 1t1ndard. 
For thl1 re• Mm a aelectlve criterion 
baaed on expoaure aolely from 
conaurnptlon or tl.5 snrm or aquatic 
oraanlum wu not derived. 

EdiyO--
Fra,J,water Aquatic Ufe 

The available date for athylbenune 
ladlcata that acula toxicity to lreahwater 

aquatic life ocaart ai coacentratlma u 
low u U.000 ,c/1 and wwld - at 
lower-tratloal ammicepedel 
that are mon Nnlltive than thoae 
tntad. No dellnltlve data are nadabla 
conc:amlna the c:hrolllc loxlcity'ol 
athyn.i- lo NUllive fraehwat.w 
aquatic life. 

Sa/twoter Aquatic Life 

The andable data for ethJU,.
lndlcata diet acale toxicity to aaltwatar 
aquatic life occun at concentratl- u 
low aa 430 ; ,ti and~ occur at 
lower -1tratlom amoog 1pec:lea 
that are more aenaltlve than thON 
teated. No data are available concernlna 
the chronic toxicity of etbylbennne to 
aenaltlYe aaltwater aquatic Ufe. 

Human Hl!Olth 

For the protection of human health 
from the toxic propertlea of 
ethylbenune ingeated through water 
and contarnlnatei! aquatic orp.nlarm, 
the ambient water criterion It 
determined to be U ma}I. 

For the protection of human health 
from the toxlcJ>ropertle1 of 
ethylbenzene lnpated through 
contaminated aquatic orsanlama alone, 
the ambient water criterion l1 
detennlned to be 3.24 ma/I. 
f1uoranthmut 
Fre•hwoll!r Aquatic Life 

The ... allable data for Oucranthene 
indicate that acute toxicity to freahwater 
aquatic life occura at concentrationa u 
low aa 31180 1'8/1 and would occur at 
lower concenlratlona among 1pecle1 
that are more aenaltlve than thoae 
teated. No data are evallable concerning 
the chronic toxicity of Ouoranthene lo 
1enaltlve freahwater aquatic life. 

Saltwater Aquatic Life 

The available data for Ouoranthene 
indicate that acute a11d chronic toxicity 
lo aaltwater aquatic life oc:cur at 
concentration, aa low aa 40 and 1a ,.g/L 
reapectlvely, and would occur at lower 
cona.ntratlon1 among 1peclea that are 
more 1enaltlve than thoae teated. 

Human Health 

For the protection of human health 
from the toxlc-propertle1 of Ouoranthene 
lngeated through waler and 
contaminated aquatic orsanl1m1, the 
ambient water criterion 11 determined to 
be 4Z ,.a}I. 

For the protection or human health 
from the toxic propertlea of Ouoranthena 
lngeated through contaminated aquatic 
oraanl1m1 alone, the ambient waler 
criterion la determined lo be 54 1'8/1. 

Halu 0 
FtaJ,..-...... £1/e 

Tliaa_....._..._W1hn 
Indicate tliat_.. ...... ....., 
to ............ _ ... 
_trdoM .......... 111 
11&!1. rup •Mb, -....w-•t lower _______ ..... 

thataremon_..,. .... .._ 
teated. 
Soltwoter Aquatic U,. 

No aaltwatar .....,.S- line baa 
teated with UIJ llliloa6ar ud • 
,tai-t can• -de-lnl _.. 
DI' cbronlc toxldlJ, 

Human HN/tb 
U.fnl the preNDt ~ a 

aatltfactor)' ailarion cnnot be dartnd 
at thlt tiJM cla to the lmullld-a.,- In 
the available data for halo9diara. 
~ 

Fre,hwater Aquatic Life 
The available data for halomathanat 

lndlcata that acute toxldty to frubwater 
aquatic life occura at -ntlona u 
low aa 11,000 l's/I and would occur at • 
lower concentrationa 8J110111 apedaa 
that are more tenalliv9 than thON 
teated. No data are nallabla caacenillll 
the chronic toxicity of balomethann lo 
aenaltlve freahwater aquatic life. 

Saltwater Aquatic I.if• 
The available data for halmnathama 

indicate that acute and c:hralc tmdc:IIJ 
to aaltwater aquatic life occur al 
concentratlom u low u U.000 and 
8,400 ,.gJL reapeclively, and wwld 
oc:cur at lower c:cncentratlaaa amoac 
apeclea that are mon ...ittn than 
thoae tested. A decreue In alp1 cell 
nwnben occ:,on at concentratioaa u 
low aa 11,500 ,.,JL 

Human Hl!Olth 

For the maximum protectloa of hwnaa 
health from the potential c:arcmocen1c 
effecta due to expo,ure of 
chloromethane. bromomelhane, 
dlchloromethane, 
broniodlchloromethana, 
tribromomethane. 
dlchlorodlfl..-thana. 
trichloroO..-lhane. DI' cambinatlaaa 
or theM chemicala tbrouala lnpatloD ol 
contaminated water and contaminated 
aquatic oraanlama. the amb6mt -• 
concenlratlOll ehou)cl be lffO b•-d Oil 

Iha non-thra!lold a-.,&a - ~ 
chemical Ho-ver, DIO lnel aa, DOl 
be attainable at the ..-1 tlaa. 
Therefore, the lavele wWo aay ...it la 
Incremental lncrNN ol-rllk.
tha llfetlmet are Ntiaatecl at 10-1, to-•, 
and 10-•. Tba cona crltaia are 
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l'INA-w Aquatic Lif• 

rari.,cadilar tha attartoa 1o prvtect 
frN!lwa• aquatic 111e u c1ert-t utns 
tha C.IIWIMt .. o.003I""' u. ~ 
.._ ........ and the-tnlloll 
ehould DOt ,XCNCI o.az H/1 •t IIIIJ time. 

Soltwow Aquatic Lif• 
rar haptach!OI' the criterion to protect 

Nltwater aquatic Ille u darfved ulna 
die CaldeU.. 11 o.cme H/1 •• a ~ hour.,,..,. and tha concntratlon 
ahoWlt IIOt eXCNd o.ou /ACfl at any 
lime. 

HUIIIOIIH«ulh 

For the maximum prollctloa of human 
health &om the potential cudnolenlc 
effecta due to expoaun or haptacblor 
~ ... tloa of contaminated water 
and coatamluted aquatic orpnJama. 
tha uibiaat .... coaca11tntlon lhould 
be aao baaed oe the --thrnhold 
ueumptlca far Ible cbemlcaL However, 
aeo In.: _, DOt be attalnabla at the 
s--t time. 'l1aerffln. the ,...,. which 
maJ -'!ID imz-tal bxnaM of 
-rtak.-diellfetlmNan 
•tlmated at 10-•. tr•. and 10-•. The 
OCJI'""' itt,. critana an Z.71 na/L .211 
aa/1. and .ma na/1. raepec:t;nlJ. Uthe 
•bow NltmatN an made ror 
-.umpllon ol aquatic orpnl9me only, 
axchadlat ooaawnptlon or water, Iha 
ln.ia an I.II aa/L .211 na/1. and .11211 
aa/1. raepac:tlftlJ. Odle 
--tlam ns--tlaa cllffannt 
,tali ...... _, be calcalatad hJ - of 
the c---hh! .. n. rtak •tlmate ,.. 
.. ..__, ........ lloapurppeae 
and doaellOt ,.,.._.. uApot:.J 
Judlii,lmt GG 1111 "aa:,eplabie" ,tali ln.t 

""'' .. ,, 

s.lri,,a•r.Afaat.ic~ 
n. ............ 

htlr\e ti l t fl llldlcate that -ta 
lmddtJ 10 Nlhn• aqutlc lire ocaa'I 
at --,.11oae u low• IZ Hfl and 
wwld-atlo-~ 
---. apac::lee that are_. eenaltive 
that dioN llltad. No deta an anlleble 
_..,. die cbroDlc toxicity or 
llnadllcirobutadi- to Nmltive 
Nltwa• aquatic Ille 

HUIIIOll ll«Jllh 

For the maximum protactlon or human 
hulth &om the potentlel carclnopnlc 
affecu due lo expoaun of 
baxachlorobutedlmM throulh fnae1tlon 
or contaminated water and 
contaminated aquatic orpnlama. the 
ambient water concentration 1hould he 
PIO baaed on the non-threabeld 
HlwnpUon for thla chemical However, 
sero level may not he attelnable at the 
pnNDI lime. Therefore, Iba levele which 
may ruult In iDaalMDtal IDcruM of 
cancer rtak. over the llletime9 an 
nUmated at 10-•, 10-•, and 10-•. The 
COffftpond.ina criteria ar9 4.47 1'&/1. 0.45 
,.,JI. and 0.CK5 ,.,JI. rnpectlvely. Uthe 
above .. Umatee an made for 
conaumpUoa or aquatic orpniam, only, 
excludlna conaumptlon or water, the 
level, .,. 500 i,a/L l!O l'&IL and 5 ,../1 
raapectlvely. Other coocentrationa 
reprucnlln, different rbk level, may he 
calculated by uae of the Guidelines. The 
rbk .. 11ma1e ranae la preaented for 
Information purpoHa and doea not 
raprnent an Apncy Judgment on an 
•acceptable" rbk level 

FreehwatN Aquatic Li/• 
P« Undane the criterion to protect 

fnabwam aquatic life H deriftd Ming 
the GllldellnH la 0.080 /11/1 an a U-bour 
average and the concentnllon abould 
not exceed Ul l'&fl at any lime. 

SoltwatN Aquatic Life 
For laltwater aquatic Ille the 

concentration of llndane abould not 
exceed 0.11 l'C/I at any lime. No data 
era available concemlna the chronic 
toxicity of llndane to MD11tlve laltwater 
aquatic Ille. 

BHC 

FreehwatN Aquatic Li/• 
n. nalleble elate ror • mixture of 

11omera of IIHC Indicate that acute 
toxicity to fraahw•• aquatic ur, OOCUl'I 
at -1ra11o111 u low u 100 ,.,JI and 
would oa:ur at :o--trationl 
UIIOIIIJ..,._.that.,. mon-.ltlve 
thaa dlciaa taelad. No elate .,. available 

-.... die dlraalc toxldty of a 
mlxtun ofteomen ol BHC to eemltlve 
....... .. aquatic Illa. 

Saltwalar Aquollc Life 

'111a anllable date for a mlxtun of 
i.o_,. ol ate Indicate that acata 
toxldtJ to ealtwater aquatic Ille occara 
at coacantrati- H low •• C1.3t ,.,JI 
and WOllld- at lower 
COGCelllntlam 111110111 1pedft thet are 
mora .-ltlve thu tboee teated. No 
data .,. avalleble conceminc the 
chronic toxicity of a mixture of laomera 
of BHC to aenalllve laltweter aquatic 
Ille. 

Human Ht10/lh 

POI' the maximum protection of human 
health from the potential carcinopDJc 
elfecta due to expoaure of alpha-HQI 
IJuouah lnpation of contaminated wam 
and contaminated aquatic orpel-. 
Iba ambient water CODCelllratloa abould 
be zero bued oa the --thrnbold ·••umptioa far th1a c:hemlcal. Howner, 
zero level ma:, DOI he attainable at the 
preaent lime. 'I1lenfon, the levela which 
ma:, rwult In tncnmental 1ncra- of 
ca.ncer rJak. OTer Iha llfetimet U1 
eaUmated et 10"'1, 10-•, and 10-•. 11ie 
corrapoodin, criteria an lZ nc/1. u 
na/1. and .ez na/1. rapectively. If the 
above eetlmatea are mada for 
conaumptloa of aquatic~ oaly, 
ex.clodlaa aimumptloa of wai., die 
level, are no •I. n.o r,c/1. and u 
na/P reapectlftlJ. Otbar-'ntionl 
repreNDlln, dllfaat rbk 1nela ... , be 
calailated b:, .... ol. the CaidelJMa. n. 
risk eatlmata ,.... la ..-tad far 
lnlormatloa parpoeee and doee DOt 
reprnent an Apot:.J judplent 0111111 
"acceptable" rlak leftl. 

For the maximum protectloa of ll~ 
health from the potential c:arclnotlealc 
effect, due to expoeun ofbeta-HCH 
throua)I lnpetloa ol contaminated water 
and contaminated aquatic ~ 
the ambient water coacentratloa allolald he Pro bued oa Iba __ ..._. 

auamptloa for th1a cbem1caL Hawnw, 
uro level may not be attalaable at the 
praent time. Tbanfora, the ,.._ wlaldt 
may rea.:t In ~tel~ of 
cam.rrlak. over th@ bfat!mN an 
ntlmated at 10-•, 10-•. and 10-•. '111a 
col'fflJ)Olldlnc criteria an 1as aa/1. tu 
nail. 1111d us na/1. raepec:tlftl:J. If the 
alion nUmatee an -da for 
comumptlon of aquatic orpmmM aaly, 
excludlna -,itlon ol. wa•. die 
level, era M7iL M.7 aa/1. and L47 
nc/1. napectl . Otbar concaatntloae 
ra~tlna -t rWi Ina ... , be 
calc:ulated hJ w of tha CehWI- '111a 
•lat •timata ...... ,-.tld far 
Inf-don pupoNe and doN DOl 
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,.,.... .. ,._,,.._..an 
-• ., .......... ...... 
,_ .. .axlala pn,eectlae olllumaa 

healdiha .. polmtlal Ql'l:Dllflllk 
effedl ... • ..,....,,,IIClt-Hal 
lm'olllla ....,._ "'-...... w watar 
and ----led equlla ......... 
111e .......... _tratlaalllou)d 
be ............. ~ 
Ell • ,lluaudiilc:bmaloal.flowner, 
... ..,. _, 11111 be attaluble at Ille 
pre.- tlaa. n.r.lan. tlle lrnla which 
.. ,-i.1a--ta11acrNN of 
-riu.OYWtllellfetimNara 
ntlmated at 10-•, 10-•, and 10-•. The 
c:orrnpoadina criteria p us n,/L tu 
na/L and 1.%3 n,/L rnpectlv1ly. Uthe 
above ntlmatn an made for 
couwnptlon of aquatic orpnl•ma only, 
1xcludJna COUUlllptlon or watar, Iha 
lavela .,. tH n,/L tu n,/L and Ut 
n,/L rnpectlvely. Other c:oncmtratlou 
l"lp'INlllina dlff-t rtak leftla may be 
c:alculatad by - of Ille Culdellnea. Tba 
rblt ntlmate ran,- la prnentad for 
Information pwpoen and dou not 
~tan~ Judament on an 
"acceptable" rt•k level. 

For Ille maxlmum protection or human 
health from the potential cardnoaenlc 
elfect• dua to lxpotW'II of pmma-HOI 
throup lnaeatlon of contamln1ted water 
and contaminated aquatic oraanlama, 
the ambient water concentration, 
abould be uro buacl on the non
threahold u •wnptlon for thia chemical. 
However, uro level may not be 
attainable at the pruent time. 
Therefore, the levela which may reault in 
incremental lncreue of cancer riak over 
the lifetime an estimated at 10· •, 10· •, 
and to· •. The correapondJna criteria ere 
186 na/L 1&.11 na/L and UIII na/L 
reapectlvely. Uthe above eatlmatea ere 
made for couumptlon of aquatic 
Of'lanllll\ll only, excludJna conaumptioo 
of water, the levela are 825 nail. 82.5 
na/L 8.25 na/L reapectlvely. Other 
concentratlona repreaenttns different 
riak levela may be calculated by uae of 
the Culdelinea. The rlalt eatlmate range 
la presented for lnfQTmation pwposea 
and doea not repreaent an Agency 
Judsment on an "acceptable" riak level 

Uaq the present sufdelina, a 
aatlafactory criterion cannot be derived 
al thla time due to the inaufficlency in 
the avallable data for delta-HCH. 

Uains the pnaant sufdelines, a 
aallafactory criterion cannot be deri ved 
at thla time due to the inaufficlency in 
the avallabla data for epalloo-HCH. 

Hexril roq I+,,- t..U
,.,_,,_,., Aquatic Lif• 

The anllable data for 
bexacblorocJclopeati;c!Mne lndlcat1 that 
acute and dironlc toxicity to fnahwater 

aquatic ur.-. at --U.. u 
low U 14 aDd U Hit ~11,1aelnly, .md 
would-atloww __ ._ 

~..::-•an-...itlw 

SaltwowAquoUoLJ,. 
The anllable data to 

baxacbJorocrdc,tadlana Indicate that 
acute toxicity to Nltwatar aquatic life 
oc:cun at coacntratlona aa low u , 4 
,.,11 and would occur at lowc 
concantratlou aDIOIII apec:laa that are 
mon aaultlw than tlaoae tntad. No 
data are avallable ~ the 
chronic to:ddty of • 
hexacblorocyclopntadlane to aenaltlve 
aaltwatar aquatic life. 

Human Health 

For comparlaon purpoaea. two 
approachu -re uaed to derive 
criterion I.vela for 
hexacblorocyclopentadlene. Baaed on 
avallabl1 toxicity data, for the 

r.rotectlon of public health, the derived 
evel la 208 ,.,JL U1fna avallable 

oraanoleptlc data, for controllq 
undealrable taate and odor quality of 
ambient water, the eatlmated level la 1.0 
1'8/1. It ahould be recop,.lzed that 
O'llanoleptlc data II a bula for 
eatabUahfna a water quality criterion 
ha ve llmllatlou and have no 
demonatrated relatlonahlp lo potential 
adverae human health e!Tecta. 

laophorone 

Freshwater AquaUc Ufe 

The available data for laophorone 
indicate that acute toxicity to freahwaler 
aquatic life ocura at conceotratlou 11 
low aa 117,000 1'8/1 and would occur at 
lower concentratlona amona apeclea 
that are more aenaltlve than thoae 
tested. No data are available concemlna 
the chronic toxicity of laophorone to 
aensitlve freshwater aquatic life. 

Sa/two/er Aquatic Life 

The available data for laophorone 
indicate that acute toxicity to aaltwa ter 
aquatic life occura a l concentratlona aa 
low aa 12.900 1'8/1 and would occur at 
lower concentratlona amons apeclea 
that ere more aeoaltlve than thoae 
teated. No data are available concem lns 
the chronic toxicity of lsophorone lo 
aenallive aaltwater aquatic life. 

Human Health 

For the protecllon of human health 
from the toxic propertlea of laophorone 
lnaeated throuah water and 
contaminated aquallc O'llaniama. the 
ambient water criterion la determined to 
be 5.2 ma/L 

For the protection of human health 
from the toxic propertlea of laophoroo, 

............. 1 , ....... ......................... 
c:rhldca~ ... .......... ..,.. 

r.-
1'1wltwo"1rA.-,soU,. 

Pew Iola! wwwca::11111.iad die 
crl--(IDN/IJ ................ 
aqaallaldawdwtNd~,._• 
C.11 " ,. ... n111.-
by a(~))-UIJ .. a .. 

· boar a..,... wl ..,. Ol• iW• llwtlaa (ID 
,.,Jl)lllawldDOtaxmecltlie--1 
value .-by a(~)J-4A7J 
at any time. Par......._ at Ir f 11 
ol lO, 100. and JIIO-..fl u C.00. die 
crltaria - o.n. a.a. wl.,..,.. 
reepectively, ............. and 
Iha conmntrai.. lllawld DOt axmecl 74, 
170. and toO HfL Nlpedf"'1, at an, 
time. 

Saltwat« Aquatic LI,. 
Tba avallable data for total 

recoverable laad ladtcate that acute and 
chronic to:ddty to Nltwata equtlc ur. 
ocaar at.CODCmtraU- aa low aa • 
and 25 JA&/L rNpeCttvely, and would 
occur at lower con.-tratlona UIOIII 
1pecln that an - MUltlva than 
thoeatnted. 
HumanHeolth 

The ambient watar quality crltarion 
for lead la reco~ to be Identical 
lo the exiatlna clrlnldQI watar atandard 
which la IO l'lfL Anal)'lla ol tbe toxic 
e!Tecta data NR!tad In a calculaW 
level which II protactlv1 to h
health apl.nat the iDtNtiaa o1 
contaminated water and contaminated 
aquatic Oflaniama. 11ae calculat• I nlue 
II comparable to the s--t atandard. 
For thia ~-- a ..i.ctlw attencm 
baaed OD expoaure ao1a1, Ina 
conaumption of u arama ol aquatic 
orpnlama waa not derived. 

Marav, 

FrHhwater Aquatic Life ' 
For total recoverable me-cur, tbe 

criterion to protect hahwatar aq,aatlc 
lire II derived uafna tbe Caiclellna la 
0.00057 ,.,JI II a ~ aV9111• ud 
the concentration ahould not aXCNd 
0.0011 ,.,JI at any time. 
Sa/twofer Aquotk Life 

For total recoverable~ die 
criterion to protect aaltwata ...-11c ur. 
11 derived uafna die Calclellna la o.oa 
1'811 ta a U-hour a....,. aac1 die 
concentration ahould not exceed U Nil 
at any tlma. 

HumanH«,Jt/t 

For die protection ol bma ..... 
from tha toxic propanlea .,__, 
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'11le endable date 1o upbthelene 
Indicate Ille:-. ud dirvalc toxldt:, 
1o hllnn._. aqutlc Ille occur et 
-tratlaal u low u uoo encl 820 
NIL -,.c:Uftl:,, ud -1d occar et 
loww-trationa U111111 aped• 
that ere - NUitlve than thoH 
teated. 
Soltwol# Aquotlc Life 

n. av~ date for uphthel
lndlcete tut acute toxlc:lty to Nltwater 
aquatic ur. occun ~t conc:atrallona u 
low u UICI Hfl ud would occur al 
lows -tratlom .-. •pecia 
that .,. - NUltlva then thou 
!Nied. No date .,. available conc:ernJna 
the cbraaJc toxldty of upbthal- to 
•-!tiff Nltwater aquatic life. 

HUlltOII H.allh 

Uatna the pn-1 pldellnea, a 
NIWactor:, criterion c:ennot be derived 
et thla time due lo the lmuffldaacy In 
the av.U.bla data for naphthalene. 

Nk:bl 

Ftwh-• Aquatic /Jf• 
For total reoovenble alcbl the 

criterion (la N/1) So protect rr..hwater 
aquatic ur. • dertfld IIIIJl8 the 
Cwdellme la the numerical value liven 
b:, a(G.71 [In ~JI +1Jl8) u • ~ 
bour eYWql ud the c:onc:entretlon (In 
,../1) ahoald DOI UCNd the numfflC81 
value•- b:, a(o.'9(1n (lwdnntl) + 
•.oz) al en:, time. For example, et 
h~ ol 111, 100. end 200 ma/1 H 
c.oo. die crlterte .,. se. -. end 11111 
,.afl, ,-,.c:tlnl:,, u U-llour ........ 
and die -1ra11ou lhould not 
eXCNd 1,100. 1.eoo. ad a.too /Al/I. 
'"118d1"'1, at en:, time. 

SoJtwo• Aquatic /Jf• 
For total ___,. nlcbl Ille 

crlleltoD to pro1ec:1 Nltw_.., eq .. tlc Ille 
udem.cl ..... tliar-eldel,- la 7.1 
,..JlueM.a..e....-uddie 
-'ndoD--'d DOI UCNd HON/ 
let-,tlae. 

Frnhwatar Aqual.lc u,-
ni. anlleble det& for nltrobenune 

Indicate that acute toxldty to frethwater 
aquatic Illa oc:c:un at concentration, u 
low u r, /JOO l'&fl and would occur el 
lower c:oncentratlaaa amons epeclet 
that AN IDCll'8 aemitlYI than thoee 
teated. No deJlnltlv• date ar• avalleble 
concanwll the duonlc toxicity or 
nltrobamana lo nnaitlva frelhwater 
aquatic Ille. 

Saltwater Aquatic Li/• 

Tbe available data for nltrobenzene 
Indicate that acute toxldty to Nltwater 
aquaJ,lc Ille ~ at concentration, H 
low u e.aeo l'&fl end would occur at 
lower concentratlo111 among 1pecie1 
that are more ae111lllve than tho111 
teated. No data are available concernJna 
the chronic toxicity or nltrobenzene lo 
1en1ltlve Hhwaler aquatic life. 

Human HIJO!th 

For comparlaon purpoeea, two 
epproachn were usad lo llerive 
criterion levela for nltrobenune. Ba11td 
on a,·ailable toxicity data. for the 
protection or public health. the derived 
level la 111.a mg/I. U1lng available 
orsanoleptlc data. for controlling 
undellreble tuta and odor quality or 
ambient water, the Hlimated level l1 30 
1'1/L II 1hould be recognized that 
orsanoleptlc data u a bHII for 
e1tabll1hlng a water quality criteria 
have limltatlona and have no 
demo111trated relatlonahlp lo potential 
adverse human health e!Tect1. 

Nllrupl,aaola 

Frnhwatllr Aquatic Life 

The av.U.ble data for nitrophenol1 
Indicate that acute toxldty lo frellhwa ler 
aquatic lira oc:c:un at concentration, u 
low u 230 N/1 end would occur a t 
lower c:oncentratlonl among 1pecie1 
that.,. more Mllaltlve than tboee 
!Nied. No data ar• available coneerntna 
the chronic: toxicity al nltropbenoll to 
NDaltlN frnhwater aquatic life but 
toxldty lo - 1pecla of alp, oc:cun at 
-tratlona u low u 150 l'lf1. 

Human HIIOlth 

For the protection or human bulth 
&om the loxlc propertln of Z.+dlnltro-o
crelol lnpeted thlOlllb water and 
contaminated aquatic orpnlama. the 
ambient water criterion la datennlned to 
betu,.1 /1. 

For tha protection ol human health 
from the toxic propertin or Z.~tro-o
crelOl lnpeted through contaminated 
aquatic orsenlmaa alone, the ambient 
water criterion la delerm.lned to be 785 
l'@fl 

For the protection or human heelth 
from the toxic propertlee or 
dinltrophenol lngeeted throush water 
and contaminated aquatic orpniuna, 
the ambient water criterion la 
determined to be 70 l'&fL 

For the protection of human health 
from the toxic propertlee or 
dinltropbenol lngelted through 
contaminated aquatic orgeniam, alone. 
the ambient water crlterloa la 
determined to be tu mg/I. 

U1lng the preeelll' guldelinea. a 
1&1i1factory criterion cannot be derived 
a I thla time due to the lnauffic:lency In 
the available data for mononltrophenoL 

U1l111 the preeenl pldellnea, a 
,atl1factory criterion cannot be derived 
al thl1 time due to the lnlllfflclency In 
the available data for lri-nltrophenol 

Nltroeamlnae 

Frnhwalllr Aquatic Li/11 

The available date for nltroHminn 
Indicate that acute toxldty to frelhwater 
aquatic life occun al concentratlom u 
low u 5,850 l'a/1 and would occur al 
lower concentratlon1 among 1pecin 
tha t are more 11tn1ltlve than tho11t 
le1ted. No data are available concemlng 
the chronic toxicity or nllroNminu to 
1en1ltlve freahwater aquatic Ille. 

Saltwater Aquatic Lifw 

The available data for nltroaamlne1 
Indicate that acute toxldty lo aaltwater 
aquatic life occun at concentration, a1 
low u S,300,000 Hfl and would occur at 
lower concentrations aJIIOIII 1pac:lea 
that ar• more NtWtlve than tboae 
te1ted. No data ar• available concemfna 
the chronic toxldty of llftroaamlnn lo 
Mntltlve Nltwater aquatic life. 
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, .......... ,rolKtlcmfllllamu 
Wldl ha .. ,_...~ ............. "'. 
albc.eakt6r t .... tne-tloa . 
ofrne• I IN_.__. 
_ ............ !le ......... 
.__. _._ __ !km llloald be 

- ...... ,.. _'llnlllold 
............. --=-1.Howenr. 
..-o In.a-, not be attainable at the 
___. .... ,,_.,_, dieleftlawhlch 
-, ...at ID '--!al mcnue of 
-r111i.-t1ieur.t1mNan 
nllmatecl •• io-•, io-•, ud to-•. The 
~ mttmia an H na/1. U 
Ila/I. ud ,1' na/1. -,.ctlnly. If the 
alion ..U..ta an made for · 
cxmauap!lm fll aquatic orpniaml only, 
ncladbia--,tlmofwater,tbe 
levela an llll,IIIIO na/1. 111,000 na/L and 
1.IIOO 111/1. -,.ctlm,. Other 
coocntntlom raprwentln, diffennt 
rbk lenla ma, be calc:ulated by UH of 
the CaldaUnaa. 11M rtak ntlmate rans• 
la pnMDtecl far lnfonnaUon pwpoeea 
and don DO! repnaenl ID Apncy 
lud,alent Oil u "aoceptable" rlak level. 

For the maximum pn,tectlon of human 
health from Iha potential carclnoaenlc 
effecta due to expo9UN of n
nltroaodlethylamlne tluouah 1Dae1tlon of 
contemlnated water and contaminated 
1q11,1tlc orpnlama. the ambient water 
concentration abould be sero baaed on 
the non-threahold 111umptlon for thla 
chemical However, uro level may not 
be attainable at the preaent time. 
Therefore, Iha levela which may reault In 
lncrementel lncreHe of cancer rlak. over 
the llfeUmea an eatlmated at 10-•, 10- •, 
and 10-•. Tbe comapondlng criteria an 
a na/L o.a na/L and o.oe n,/L 
respectlvely. If the above ntlmatea are 
made for conaumptlon of 1qu1Uc 
organi11DJ only, excludlna conaumptlon 
of water, the levela are 12.400 na/L 1,240 
na/1. and 124 na/L reapectlvely. Other 
concentratlona repreaenttn, different 
rlak levela may be calculated by uae of 
the Guldellnn. Tbe riak eatlmate range 
la preaented for Information purpoles 
and doe, not repreaent an Aa,,ncy 
ludgment on an "acceptable" risk level. 

For the maximum protection of human 
health from the potential carcinogenic 
effecta due to expoaun In n-nltroaodi-n
butywnlne throlllh lnaeatlon of 
contaminated water and contaminated 
aquatic orpnlama, the ambient water 
concentration ahould be zero baaed on 
the non-threahold a11umptlon for this 
chemical. However, J:erO level may not 
be attelnabla at Ille pretenl time. 
Therefore, the levela whlcb may result In 
~tel lnaean of cancer rlak. over 
the llf.U- an ntlmatad at 10-•, 10- •, 
and 10-'. 11M COl'ftlpondln, criteria are 

.. ..,.u..,. ...... ..,., 
reepect1"'7. If ........ .......__ 
made far DLWUQllca .A ...... 
arauJ-cmlJ,....._cg.1•111llca 
of water, die i.-_.,.. 111/1..., 
111/1. ud 11.7111/1. "11, I ctiwtlJ, ()dier 
CDIIClll!ntiolll ~!bit dlffarm! 
rlalt lenla -, be oalcalalN bf - fll 
the Caldallnaa. '111a rlM N'lmall flDII 
la ....-led for lnforaa!km pur,
and don D0t res--t ID A,-q 
juclpwnt Oil ID "acceplable" riM level. 

For Iha maximum protection ol human 
health from the potential carclnostnlc 
elfecta due to axpoeun Inn
nltroeodlphenylamlne throuah lnaeallon 
of contaminated water and 
contamlnalt ,f aquatic orpnln11. the 
ambient water concentnUon ahould be 
zero baaed on Iha DOD-threahold 
111umptlon for thla c:hemlcaL However, 
zero level may not be attainable at the 
preaent time. Therefore, the levela which 
may reeult In incruMntal lnaeua of 
cancer rlak. over the llfellmee an 
eatlmated at 10-•, 10-•, and 10-•. The 
comepondina criteria are 40,000 na/1 
4.900 na/1 and 41111 na/1. reapecllvely. If 
the above eatlmate, an made for 
consumpUon of 1q11,1tlc organl11D1 only. 
excludtna conaume!lon of water, the 
level, are 181.000 iia/L 18,100 na/L and 
1,610 na/1. reepec:Uvely. Other 
concentratlona repreaentln, different 
rlak level, may be calculated by UH of 
the Culdellnea. The rbk eetlmate ranae 
Is preaented for Information purpoNI 
and doea not repreMnt an Apncy 
judgment on an "acceptable" rlak level. 

For the maximum protection of human 
health from the potential carcinogenic 
effect, due to expoaun In n
nltroaopyrrolldlne throlllh lnaeetlon of 
contaminated water and contaminated 
aquatic organl11DJ, the ambient water 
concentration ahould be zero baaed on 
the non-threahold 11,umptlon for thle 
chemical. However, zero level may not 
be attainable at the preaent time. 
Therefore, the level, which may reault In 
Incremental Increase of cancer rlak, over 
the llfetlmea are eetlmated at 10- •, 10-•, 
and 10- '· The comapondina criteria are 
160 118/116.0 na/1 and uo na/1. 
respectively. If the above eatlmatea are 
made for conaumptlon of aquatic 
Olllanlame only, excludlna conaumptlon 
of water, the level, are 919,000 nail. 
91 ,900 na/1. and 11.11111 na/1, l'flpecllvely. 
Other concentration, repreaenUna 
different rlek level, may be calculated 
by uae of the Culdollnea. The rlak 
e1tlm1te ranp 11 p111aented for 
Information purpoaea and doe, not 
repreaent an A,ency judgment on an 
"acceptablt" rlak level. 

P t II ,• d 
,, ......... ill, 
n. ............ .. 
•ell I ........... ... ::.,_,,,•.,,.,.., .... ... 

aci-t111•-· -1ow.a .. u,t11. u ,.,.,,,.-
--w-•-::,:::-:r--..-.. 
Sahwrdr.4.--,U,. 

'111a anlable 'data• 
pantac:laloropMaal ....... diet -
ud clnelc lmddtJ ID Nl!wallr .... tic 
llf•-••_....._ .1ow .u 
and M Nil. t11,1rA1uat,, ud ..,.W 
occuratlows_..._ .... 
apedaa Illa• are --itlft tllae 
tlioaetated. . 

Human H«utlt 
For ooeiputem parpoeea, two 

approacbaa .... uad to dartn 
altmQP ...... far,....... ., > " 
Baaed OD anlable lmdd!J data, for die 
protection ol pllbllc .......... dartvad 
level la Ult ..n, U1m11n1Jable 
organoleptic data. for-trollles 
undesirable tut. ud odor qaalltJ ol 
ambient water, tba 11tlaated lanl la • 
,../L It ahoald be~ Illa• 
orpnoleptlc data - • 1>ula for 
eatabllahlnt a water Qlll)ftJ altarioe 
have llmltatloea and '8n DO 
demonatratad relallomhlp to potantlal 
adveraa human health affect•• 
"-Mil 
~hwot.r Aquatic Life 

The available data far pllanol Indicate 
that acute and chroelc toxk:l!J to 
freahwater aquatic Ille occm a• 
concentntlom u low u tCUDO and 
2.5CIO ,..JL reapectl...t,, ud -W 
occur at 1o-COllCllltradaaa UIODI 
apecln that an mcn -it1ve tllae 
thoae teated. 

Soltwat.r Aquatic Life 
The available data for~ lndlc:all 

that acute toxldi, to aaltwatar aqutlc 
life occun at -tndaaa • low• 
s.eoo ua/1 and would occw a• lows 
concentratiOlll .... .,._ 'Mt are 
mont aenaltlva tllae tboee taalad. No 
data an avallabli ~ die 
chronic toxicity ol pliallOI to -it1ve 
aaltwater aquatic lile. · 

HumanH«lltJi 
For comparum ,_,-. two 

approachaa - ....S II dartn 
aitarion levela for,a-.&. .... 
avallablt tmdd!J 4ata. '- .,._ 
protactloeol,-11& ...... ~ 
level la U 1111/1. U.. aftlllWI 
011anoleptlc data. fiDf -'" .... 
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I 1 II..__..._.....,_, 
............. ~llnllllU 
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AIII 1, ........... .. 

·stn: 1 .......... ....... 
Mftbl M ...... .. 
1 ··1sne~ .._ .......... .......... ,, .......... ,.,,. ,.. ............. ......... 
.................... Cilslllllc 
~ .............. llo ... _ 
., 9 ....... .., ... 1 

• M/LH5'U ...,, ... _.._at low.,, • .._ ..... .,... 
diat---"Uftdiu ... ....... 
wr-.AquatJoLJt-

flia aYallable data for plathalata 
..... ?wdlca .. diat -• lmddtJ 5o ..,... .......... _., 

9 ttnc•low•aMHflwl ..,. _____ tnti.a 

..... .,... ... __ NMlliff 

diaa ._......_No data .. anflllbla 

--• die cli,aslla lmddtJ al phdia!ale .... ID --9tm ultwatar 
aquatic Illa blEt lmddtJ ID - apedn of 
aJau-at-tn~ulowu 
u,..JL . 
Hwnanll«ulb 

l'artlia prvlDdlaa of baau laaalth 
,,_ tlia laildc propertlaa of dlaathyt. 
pDadiaData ........ throllp waler and 
-ra.lDatad aqutlc........., 111a 
amblat wa• crttanaa le detarmlnad :o 
belll-.11. 

Par the protac:tion of human health 
6- the toxic propartla ol dlmathyl
phlha!ata maaatad tbroup 
-ra.lulatad aqutlc ~ alona. 
the uiblat watar c:rttarton 18 
dawmlnad to be u a/L 

Par the prolDctloa al human health 
,,_ die toxic propertlaa al dlethyt. 
phlha!ata meaatad tbroup waw and 
oon'-'ialed aqutlc ~ the 
amhlaat waler cr9terton le datm,ninad to 
be•-.IL 

Par tlia protac:tion al...._. Duaalth 
Ina die toxic pn,par1lae al cllathyt. 
phtllalata laeNted tbroup -
oontaaiDalDcl aquatic cqanlsma alone, 
tlia ...... t ............ 
•• I f•"lbat.aafl. 

P• .. pu,ieacllcm al~ laaalth 
,,_ .. talc Jll'CIPlltlaa al dihlatyl
...... ......., ttwa.ali water ud 
......... ..s ........... ._ lba 
-Ulblal watarattartaa le~ :o 
baN-,/L 

, ... ,...__ ....... Duaaltla ._ ............ .,~ .................... 

met I ....... ...._..., .................... 
... L udtabatN-,/L 

p .................. hnlth =~=._.,, ... ----==r=:--i-Al!llli I .. ...._..._attautoa · 
,.,._._ I t•-.NU-,/L 

, ........... ., ..... Duaalth :i:-.=.c:- ill dl.Z. luJwalDd tlnaala _ ......... ..-re ........... 
~ ••~t -tar crltarioa II 
-:obe•-.fl. 
NJ-Mei td ..... ,S. 
/lrwltwow Aqmtk U,-

Par pol,c:lilarislal•d hlpbeayla Iha 
c:rltartoa 5o prolad haliwater aquatic 
Ufa u clart-S ..... t!ua Culdali,_ II 
0.0H,../1 u aU-llouravanp. TIie 
avallatila data lncllcata that acute 
toxldty to fraahwatar aquatic life 
probably wtl cmlJ cirxar at 
-trau- aboft 2.0 N/1 and that 
th• %4-hour aveni,a •hould provide 
adequate prolDctiaG aplmt acute 
toxlcll)'. 

Saltwat.r Aquallc Uve 

For polyc:hloriutad biphenyla the 
c:rltulan la protect saltwater aqualic life 
H derived ualq the Galdalinee II Cl.030 
l'&f) Ha U-bour av-,e. 11ie available 
data Indicate that aaate toxicity la 
aaltwater aquatic life en,bably will only 
occur at concentratlCJ11S above to 1'8/1 
and that tha %4-haur anrqe abould 
provide adequate protectlon agalmt 
acute toxicity. 

Human Health 

For tha maximum protection of human 
health from the potential cardnogenlc 
effects due to expoeure of PC8a throusJi
lnae•tloo of contuunated water and 
contaminated aquatic org1nl1ma, the 
ambient water concentration abould be 

· s• ro baaed on the non-thre.hold 
auumptlon for thla chemical. However, 
s•ro level may not be attainable al the 
pNtNnt time. Therefore, the level• which 
may mull In incremental lnaease of 
c:anc. riak over the lifetime ara 
fftimaled at 10·•, 10-•, and to·•. Tha 
cornapoadinc c:rlteria are .711 na/L 0.711 
na/1. and .Clll7II uc/1. respactlvely. U tha 
above Ntlmata• ara mad• for 
conaumptlon of aquatic oraanlams only, 
•xdadina OONWDption of water, tha 
levala are .71 nc/l. 1119 na/1. and .0079 
aa/1. N•padivaly. Other concentratlan• 
rwpnNDtina cllffmat rtak level• may be 
calculated by - of tbe Cwdellnea. The 
r!ak •tlaata .,.. .. ,--tad for 
W...,._ p!llpONI and dOal not 

Npl'8Nlll•Ap.t;y fudlmaat• aa 
·accapubl•• ri•k lawl. 

,_.,____,~H»*wkw 
(PAfllt 

/lrwltwot« Aquatic U,-
Tha Umtt.l fnallwater data bua 

aftllabla far polpudaar -tic 
~-.tly lna-.t-tarm 
~tntlcmetuclaawtth two 
, I II~ G mdol, doaa not panult A elallmant 

--• aau1la ar daunlc toxicity. 
Saltwatllr Aquatic UI- · 

'Jba.avallabla data for polynuclear 
· aromatic h:,droc:arbona iodk:aaa tllat 
acute toxldty to •altwater aquatic Ufa 
occ:un at -tratfona u low u aoo 
ua/1 and~ occur at lower 
concentratloaa •.IIIOIII lpadas that ara 
more •--tttve thu thoea laltacl. No 
data an available c:oacemlna the 
chronic 5oxldty of polynuclnr aromatic 
hydrocuboaa to aamlUft ultwater 
aquatic life. 

Human HIIOltl, 
For the maximum protection of human 

health from the potential c:arcinatenlc 
effectt due 5o expoare of PAH. tlnaala 
lnaeetlon of contaminated water and. 
contaminated aquatic organlnna, the 
ambient water c:oocentntkm ahouJd be 
zero baaed on the non-threshold 
uaumption for 1h11 chemical Hawnar, 
zero level may not be attainable at the 
prnent tlma. 'l11arafon, the lnela wllldt 
may result In lnaamental inaeaN of 
cancer riak over th1t llfetlma ara 
Hlimated at to-•, 10-•, and 10-'. 1111 
com,eponcllna c:rltaria an 28 ag/l, U 
ng/1. and .211 n,/L reapectlftly. If the 
above ntlmate• ara mad• far 
~pllon of aquatic.,,...,._ only, 
exclucflna comumptlon of water, the 
level• are 111 n,/L 31.1 nc/1. and Ut 
ng/1, reapectlvely. Other c:oncentratlona 
repraeentlng different riak lnela may be 
calculated by ue of the Culdalinea. The 
r!ak estimate ranaa II prnentad for 
Wormatlon pwpoaaa and do•I! not 
represent an Apnc:, luc!ament on an 

. "acceptable" rlak level 

Selanlua 

Frnhwater Aquatic Life 

For :Ota! recovanbla lnorpnlc 
selenite the c:rlterion to protect 
Creahwater aquatic Ufa u dartftd ualna 
the Cuklellnaa 18 15 /1111 u a M-hour 
ave.,... and tha com.itratlon •bould 
not axcead 2IIO NII at an,y U-. 

1ba available .I.ta for lnorpnlc 
aelaaata indicate dial -'ti toxicity to 
frnhwat• aquatic life oacun at 
ccaaitratlm. u low u 7IO /1111 and 
wowd occm at lows-rrattona 
amonc apacln that an - ND•itlft 
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lhaa ..._......_No data an anllable 
_.... ... CMlllc loxldtyol 
lnorpnlc ...... telOaemlUn 
rr..liwater aquatic life. 

Soltwatw Aqvotlc Life 
Far total -ble lnorpnlc 

Nleaite die attaioia to protect aaltwatar 
aquatic Ille u dartnd uailll the 
CuldallMa II M Hfl u a zt-bour 
averqa ud Ille coacentratlon lhould 
not axcaed 410 ,..JI at any llma. 

No data .,. avallabll concemina the 
toJticlty of lnorpnlc Nlenate to 
Hltwater aquatic life. 
Human H«,Jt/t 

Tba amblaot water quallty criterion 
for Nlenlum II rwc:ommendad to be 
Identical to Ille exlltlna drtnldns water 
1tandard wblcb II 10 ii,/L Analy1l1 of 
the toxic elfecu data mulled In a 
calculatad lnel wbldl la protective or 
human health apinlt the lnp1Uon of 
contaminated water and contaminated 
aquaUc orpnlaml. 11ie calcul1ted value 
11 comparable to the preaent 1t1ndard. 
For thl1 reuon a aelecUve criterion 
baaed on exp0111Nt 10lely from 
conaumpUon o/U pm• of aquaUc 
011anl1m1 WH not derived. 

Sllvw 
~,hwoter Aquatic Life 

For frnhwater aquatic Ufe the 
concentraUoa (In J&l/1) of total 
recoverable lilver iliould not exceed the 
numerical valua pven by ue(1.7Z(ln 
(hardneu}.a.52)1" at any time. For 
example, at bardneue1 of 50, 100. 200 
mall H C.CO. the concentraUon of 
total recoverable lilver 1hould not 
exceed 1.2, U, and 13 ,.,/1. reapectively. 
at any Ume. 11ie available data Indicate 
that chronic toxicity to fre1hwater 
aquatic Ufe may occur at concentrations 
H low a1 O.tl l'lfL 
So/two/er Aquatic /Jfe 

For Mltwater aquaUc life the 
concentraUon of total recoverable 1ilver 
1hould not exc,ed U ,.,11 at any time. 
No data are available concemlnt the 
chronic toxicity of ailver to 1en1itlve 

· Mltwater aquatic life. 

Human Health 

The ambient water quality criterion 
for ,liver 11 recommended to be 
Identical to the exl1tlna drinkln1 water 
1tandard whlch la 50 NIL Analy1la of 
the toxic effecu data retulted In a 
calculated level which 11 protecUve of 
human health .. alnat the inaflUon of 
contamlnatad water and contaminated 
aquaUc orpn1ama. Tba calculated value 
ii comparable to Ille praent 1tandard. 
FIii' thla reuoa a Nlec:tive criterion 
baaed on expoeun eolely from 

couumptlcm o( u 1fUU ol aquatic 
orpnl-. WU IIOt derfnd. 

Telrril Ndaylw 
Frnhwotw Aquatic /Jfe 

11ie available data for 
tatrachl-thyleM Indicate that acute 
and c:hronlc: toxicity to frnhwater 
aquaUc life occur at concentraUona u 
low H 5,280 and IMO ii,JL re1pectlvely. 
and would occur at lower 
concentraUona llll10III 1pecln that are 
more aenalUve than tho• teated. 

Saltwalttr Aquatic Li/tt 
The available data for 

tetrachloroethylentt Indicate that acute 
and chronic toxicity to aaltwater aquatic 
life occur at conc:antraUona low H 
10,200and4501'811. reapecUvely, and 
would occur at lower concentraUon1 
amon, 1pecln that are more 1en1IUve 
than thOH tnted. 

Human Health 

For the maximum protection of human 
health from the potential carclnoSenlc 
effect, due to expo111Nt of 
tetrachloroethylene through 1nte1tlon of 
contaminated water and conteminated 
aquatic orsant1ma, the ambient water 
concentration ahould be zero baaed on 
the non-thre1hold H •umpUon for th1a 
chemical. However, zero level may not 
be attainable at the preaent time. 
Therefore, the level, which may re1ult In 
incremental lncreaae of cancer riak over 
the lifetime are e1Umated at 10- •, 10-•, 
and 10- '· The corre1pondin, criteria are 
8 ,,.,/L .8 ,.,/1. and .oe HII. reapectlvely. 
If the above ntimatn are made for 
con1umptlon of aquattc 011anl11111 only, 
excludln, con1umpUon of water, the 
level, are 88.5 111/I. 8.85 "3/1. and .88 
,,.s/1. re1pecUvely. Other concentration• 
repreaenttn, different riak level• may be 
calculated by uae of the Guldellnea. The 
risk eatimate r8Jllll la presented for 
lnformaUon purpoaea and doe, not 
repre1ent an Aaency judgment on an 
"acceptable" ri1k level 

Thallium 

Freshwater Aquatic /Jfe 
The available data for thallium 

indicate that acute and chronic toxicity 
to [re1hwater .aquatic life occur at 
concentration, H low H 1,400 and 40 · 
,.s/1. re1pectively, and would occur at 
lower concentration, amon, 1peclea 
that are more 1ensltlve than thoae 
teated. Toxicity to one 1pecle1 of fi1h 
occur• at concentration, u low H 20 
,,.,11 after Z.800 hour• or exposure. 

Saltwater Aquatic Life 
The available data for thallium 

indicate that acute toxicity to Hltwater 

aquatic•- al tlf'lw • 
lowu&.UOHfl•...W-•t 
~c t1ctoD1--..,_.. 
tbatare_.....,...._.._ 
ie.tad. No data are rn11aWa -1na 
Ille dlftmic toxillltJ ol ..._ lO 
Nll•ltlft aaltwater aqutlc •. 
Human H«ulll 

For Ille protac:tSoa ol nman bultlt 
from Ille toxic prapartlee ol thallium 
ln,eatad tbroup ••tar and 
contaminated aquatic' orpnl--. Iha 
ambtent water atlarioa II datermlned to 
bets,..JL . 

Far Iha protac:tSoa ol human baltlt 
from Iha toxic propertlat ol thalllum 
lntnted throap contaminated aquUc 
oraanlama alona. the ambient water 
criterion la datermlned to be 48 HfL 
Tol-

~•hwater Aquatic Life 
The available data for toluene 

indicate that acuta toxicity to frnhwater 
aquaUc life OOCUfl at concentraUoat •• 
low aa 17.800 ,,..JI and would occur at 
lower concentration• amon, epecln 
that are more aenalUve than thou 
teated. No data are avalleble c:oncernlnt 
the chronic toxldty of toluene to 
aenalUve frnhwcter aquatic life. 

Saltwatar Aquatic Life 
The avalleble data for toluene 

Indicate that acute and chroalc toxicity 
to aaltwater aquatic Ufa occur at 
concentraUona u low u 8.300 and 5,000 
,.,11. retpectlvely, and would occur at 
lower concentration• aJllOIII apeclfl 
that are more aenalUve than thoae 
teated. 

Human Health 

For the protection of human health 
from the to]llc propertln of toluene 
lnpated throuab water and 
contaminated aquatic arpnlama. the 
ambient water criterion la determined to 
belt.3mc/L 

For the protection of human health 
from Iha toxic propertift of toluene 
tn,e1ted throup contaminated aq11• Uc 
orsanl1ma alone, the ambient water 
criterion la determined It' be U4 IQI/L 

Toxaplla. 

Fre,hwatar Aquatic Life 
For toxaphene Ille criterion to protect 

fre1hwater aquatic life H dartved uaina 
the Guldell.11H la Cl.013 Hf! u a M-bout 
avera,e and the c:ooc:entntlon ahcNld 
not exceed t .8 ,..JI at any tin». 

Saltwatar Aquatic Life 
For Hltwatar aquatk: life the 

concentratloa al~ not 
exceed 0.070 ,..JI at any ~ No dala 
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, ............ / Vol U. No. Jl1 / Frlda1, Novemba a 11m, ....... 
--,a, all of the ........ of the 

. 11-. Aqatlo--.lU.. cu tolerate 

- "'- .... oc:cee!m•• --effac:ta - ........... ud to total 
protectlcm ol all cl the.,__ ell al the 
time le DOt -,y. letller, the 
c~ etteapt to plVYlde, 
-ble ud ....... ,_, of 
protectlN wttli mi1J e ...U poulbWty 
of comldlreti. ~ or 
IUIClaprotectlc Wlt\la IMM 
coaatrelate. It - eppropriete to err 
oa the aide of onrprolec:tion. 

The numertc:al aquatic life criterie 
derived lllinl the CuldelinH ere 
expreued u two numben. rather than 
the traditional - 1111111ber, to that the 
criler14 can_. ea:uretely rellect 
toxlcolop:el ud pncllcal reelltln. The 
comblnetloa of both e mexlmum value 
ud I 2f.hour ...... Value le deei,ned 
to prcmde edequte protec:llon of 
aquatic life end Ila - from •cute end 
chronic toxicity to en1me1a, toxicity to 
plant, ud ~tretlon by equatlc 
011enleme without beq e1 realrictlve 
e1 e one-nmnber criterion would have to 
be to provide the NIM emout of 
protection. The only way to 111ure the 
aame d'l'ff of protection with e one
number criterion wowd be to uae the 24-
hout everqe u e concentration that 11 
not to be exceeded et tn)' time In any 
piece. 

The two-number criterion 11 Intended 
lo ldenlif)' en averqe pollutenl 
concentration which will produce e 
weler queltly pnenlly 1ulted lo the 
melntenance of aquatic life end 111 uaea 
while realrictln, Iha extent end duntlon 
of exeut1lona over Iha even,, ao that 
the total expoaure will not ceuae 
uneccepteble edvene effecu. Merely 
1peclfyina an everap value over e time 
period II lnaufflclent, unlen the period 
of time 11 rather abort, }>eceuae of 
concentration hlahar than the average 
value CID kill or ceuae 1ub1tentlal 
damap In lhort perioda. Futtharmore, 
for aoma aubetancn Iha effect of 
Intermittent hlah axpoeuree 11 
cumulative. II le therefore n-nar, to 
place an upper limit on pollutenl 
concentratlolll lo which aquatic 
OIJenleme mtabt be expoaed, a1pecially 
when the maximum value le not much 
hiabar then the averap value. For aoma 
aubltancn the mexlmum may be ao 
much blper then the 24-hout average 
that In any reel-world eltuatlon the 
mexlmum will never be reached If Iha 
:U-bour ,.,.,.,. le achieved. In 1uch 
- the :u-bour ave:-ap will be 
limltlna ud the maximum will have no 
predlul elpl&e- ucepl to lndlcete 
that elneled ~trellaaa ere 
•-pteble., bi., the U-bour 
everqeleec:Wend. 

n.. Celdel1nee 'aew belD 
deftlaped• the 111-.illae that the 
reA!taollebantarJ ...... ,...ny 
uNflal lar pncllctbia wllet will lleppen In 
Reid lltuU-. 11M -1tlftl afterle eNI 
-ant to apply to_. bocllel al water 
In the Uali.il lite-. ampt far the 
Cnet Salt Lab. AD equtlo arpnl-. 

anil their----• to be conaldend. but not IIJICNNri)J 
protected, If nlnent date en evllileble. 
with et leut - 8)l9Clflc exception. Tb1e 
exceptloa le the eccumuletloa of 
realdun of cqenlc COIIIPOUlllla In the 
1lacowet 1ubepedee of feb trout which 
occure In Lab 8uper1ar ud ooatelu up 
lo 17'1 fat In the lllJete ('1111111toa, C.B., 
111112. Physical Cberecteriatlcl end 
Chamlcel Compoeltloa of Two 
Subapeclat of Lab Tlout. ,. Plah. Rn. 
Bd. Cenade 19:»-4f). Neither elecowat 
nor orpnlama In the Creel Salt Lake en 
Intentionally protected by tbne 
Culdellnat beceuae both may be too 
alypiceL 

With epproprlete modlflcetlona tbne 
Culdellnat CID be uaed to derive criteria 
for eny ,peclfted geosrephical ene, 
body or weter (1uch u the Creel Salt 
Lake). or group of ,lmller bodlea of 
weter. Tbua with eppropriele · 
modificetlona the Culdellnat can be 
u,ed lo derive national, etete, or local 
criteria If edequate lnfonnetlon le 
evaUable c:oncernlna the effacta of the 
eubatence of concern on appropriate 
epeclat end their UMS. However, the 
ba1ic concepta datcribad In the 
Culdellnat ahould be modified only 
when eound eclentlflc evidence 
lndlcelat that e criterion produced ualng 
Iha Culdallnat would probably 
11gniflcently overprotect or underprolect 
the preaence or uaea of equatlc lire. 

Crltarie produced by theee Culdellnat 
are not enfon:eeble numbera. They mey 
be uaed In developing enfon:eabla 
numbara. 1uch II weler quellty 
1tendarda end effluent 1tenderda. 
However, the development of etendarda 
may take Into eccount eddltlonel fectora 
1uch II aoclel, lap). economic. end 
hydroloaicel conalderatlona, the 
environmental end enel)'tlcal chemletry 
of the ,ubatence, the extrapolation from 
leboralOf)' date to field eltuatlona, end 
Iha reletlonahlp between the epeclat for 
which data are evllileble end the 
1pecte1 which are to be protected. 

B.."Cluae fresh weler end nit waler 
(lncludlna both eatuerine end marine 
watera) heve beaicelly different 
chemicel compoeltlona end beceuae 
fre1hwater ud eeltweter 1peclu raraly 
lnhebll the NIM wetar elmultenaoualy, 
aeperate crilarle ahould be derived for 
theta two kinda of wetera. Jip-ver, for 
aoma tuba.._ 1ufflclent date may not 

beenlelilelo.._......_.,_ 
or~fll._.Cltlelle ..... 
c.ldeli-. 
n..c 11 Mnw-.. ... 1obe 

aeedeftiare..._11 .... diate 
criteriaale...,.laru 1111 n. 
Culdellael ................. 
for ..... thel~lf .. ......,. 
for,........_ ....... _. 
111--pert., ...... _ ....... 
whether or II07 e ...._II...,. .. 
eeube'-,tllwCrl1 h r-,be 
bet,,lul In .. oolleGllaa .. 
lnterpretellN ol nlnu7 date. 
l o./iM tlw _,..,,__ for Wlllch tlw 
CriW'ion ,. n, .. Demed 

A. l!ech eepen?e Clliemlcel wluda 
would not kmlP elplftr,a..:!t. In-' 
naturelbocllelol-• -U, 
be ooaalderecl • ,..,.,.,. ...... _ 
except poaalblJ belnlc:bnDy e1m11er 
OIIID'<' -,.,-de that milJ cllffer Ill 
the number ebd locatlma al ellal ol e 
,peclflc ~:!!:. exlat III lerp 
quantltlea u · .xi- ol the 
verloua CNlpouncla, ud epperatlJ 
have llimllarmailcel. blolop:el. ud 
toxlcolosfcal propertlea. 

B. For dlemlc:ele. whlch would loalN 
ei,nillcently Ill -i natural bodlea al 
WIier, luch U inorpnlc eelte, arpnlc 
eclde end pbanola. ell r- that would 
be In che~um ebould 
uauelly be - aabetence. 
For-tela, eedl tWJ..t v~ ud 
each cWfmmt oonlatlJ bonded 
orpnoawt,ID,, compouad elioald 
uauelly be coaeldered e eeperete 
1ubetence. 

C. 11M deftnltlma of the aubeta.- may 
eleo need to teke lato eccoant the 
enel)'tlcal chembtry end fate al the 
eubatence. 

II. Collect and ~vi- A railable Data 

A. Collect ell evllileble date • the 
1ubatence concernlna (1) toxlcltJ to. ud 
bloaccwnuletlon by, equetlc enlmela 
end plenta, (2) FDA ect1ma 1nw1a. end 
(3) chronic fHdlua ltadlea with wildlife. 

B. Dlacent ell date that en Dot 
evllileble In bud CDpJ (publicetloa, 
menuaatpt. letter,_..., etc.) 
with en• auppar= llilaraet1ca 1o 
lndlcete tbet eo:.vta tut pr-.iw 
ware uaed ud tbet the n.111 .. 
relleble. Do Dot - tbet all 
publiabed da~bh 

C. Dl-.d date. For 
example, dlecent date "- .,... lar 
which no ooatrol lree'-1 mdlllld.111 
which too meaJ Oll•lllaa la the aatrol 
treatmmt dlecl or,._.. ..... ol et19N 
or diNUe, orlll wllidldlllllecl• delonbed ___ _. .... 

dllutlma wallr lar -.-v- WI I 
01-,ddate• ............ ud _ulelllebh ___ ,,, .. 
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,... ~ ....... /Val.tl,No.Dl /MleJ,Nsu ___ ,..._ ...................... ............. ., ........ ----= .... _... ... ....... ........ ....... ........................... 
......... ,, ......... w..m 
....... ....,. .. _ ....... t --............. ...,,.. 
................... bey 
..., ~l"I I :I .,.,,_). r., ... _olLCIO•EaYal.lar...._....__,,_..diu 
._ .... ...,_lealloaX. 

C. ...... toxk:lq,,, ... 
............ tlculaalallalbem 
uliowa III be Nlat•d ID a wa• QUIIIJ 
daancluriltlc Rell u lwdwa lar 
...... -,.ni- - eallalty ,_ 
..rtwaw ......_ a PIDal Acate 
S.-tia uliouJd be datftcl buecl cm 
tbat water quality c:lwactariltlc. Co to 
llaclkaV. 

H. If die acwte toJddty oldie 
nbetance uu DOI bee adeqlaataly 
ubowa ID be nlallld to a water quality 
cbarac:llrtetlc. b eac:ll upedet f• 
wllic:h at :.Ut - KIiie value II 
anllable, c:aJcalall the ..-inc mean 
of the malts ol all flow-tbroap tNta ill 
wllic:h the toxlcant conc:entntlom .. ,. 
-.ared. F•a upac:iff f•wblc:h DO 
IUda rault II available, c:alc:alate the 
aeometric mean of all available acute 
ya)- Le • ....ita of flow-diroup te.ta 
ill wllic:h the toxicut &l1111C8111ratlom 
WeN DOI lll8UIINd and raulta of atatlc 
and -al INla bued OD Initial total 
toxlcant concentratlona. 
......,.,,_~-of N Dlllllben 

la obtalMd bJ takq .. N'" - ol the 
procl,,d olN-ben. Altamatmt,, the 
.-inc mean can be calmlated bJ addlnc 
the i.,tlllma al Ille N Mmbon. dlvld!.na the 
- bJ N. and taklna Ille anllloa ol the 
quollenL 11,e ...... Irle - ol two nwnbera 
can aJ,o be c:aJculatacl Uthe lqUN root of 
lhe prod1ld al the two numbers. 'l1le 
.-inc - of one manlier la that 
n11111her. lllllor utmal (baN •I or cnmmon 
(baN 10) lotutthme can be IINd to c:alawit• 
~-ulanaullleJ.,.atd 
COL lat tly "'1dlln eaduet al dtta. La. the 
anllloa ...i - matda Ille laprttlua ued. 

. L Coant the number-N of 1pedee for 
whlc:11 • apedn mean •cote Yalue II 
•Yailabl•• 

J. Order th• 'upadff mean • cute 
•al- hm low to hip. Tua the 
- loprttlnu ol the N Yaluet OOI 
mean..i-). 

IC. '111• lntenala (cell wldlhl) for the 
:0-CU1111Utln proportion 
calailatlaDI .,. O.tt common Joa anlta 
•part, ltartial floom the ro-t loa Yalue, 
Tia• nJa• ol O.lt II an Ntlmate of 
8ftnll ...... and WU c:alcalat•d 
._..,.. .. .,... _t• nlan. 

L Btart!Jtlwlda tlielow.tJosmean 
nJa•• ....,.111 die N nbt Into 

tallffall(•O.U.J__,.,..111...,rv. 
IC. 

M.Cablall--a.lft ........ 

----... 11........a.,._... .. _..,,, .............. ..... 
•I.__......,._, ...... .., ... 
,,._ cablatlaDl on:,aaad III be ... 
bdielnttln• - saylJ bdll'nll 
(• a•a.J. 

N. Cablata Iii• ait--•tlc-of 
theq-Y•laNlareac:lloldietlliw 
lnt•nala. . 

0. Utlaa the two illt•nal - -· 
• a1- ua rma1a11n pnpon1w 
cl-' to O,Ol, lill•• rlJ extrapolate -
illtarpolate to lba G.Ol q -tntloa. 
111• PIDal Acata Vala• II Iii• antlJos of 
th• o.CJI -tnlkla. 

In oth•r wardl, whar• 
Prop(t) and conc(l) aN Ol• cumulallY• 

proparttoa and - let nlu• f• Iba 
lownt non-empty laternL 

Prop(Z) and conc(Z) .,. th• cwnulatln 
proportion and - Jos Yaiue f• th• 
IIIICOlld lownt ~ lnt•nal. 

A-Slop• of the cwnulaUn proportloal 
B-111• o.CJl q Yalue 
'11ien: 
A-(o.OII-Prop(ll)/(Prop(Z)-Prop(tl) 
B-conc(t)+A (conc(Z)-conc:(11) 
Pinal Acute Value-10-

P. U for an Important epedn. IUda u 
• NICNl• tlcmally or commm:iaDy 
Important apedea, the pometrlc -an 
of the aC11te Yalun from flow-throvp 
teata In which the toxicant 
CODCllllratlom were meanred la lower 
than the Pinal Acute Value, then that 
aeometric mean ahould be uaed u the 
Fblal Acute Value. 

Q. Co to Section VI. 

V. Final .1kui. Equation 

A. When enoush data an available to 
1how that •cute toxicity to two or more 
1peclet II almSarly affected by a water 
qua!Jty characteriatlc, thla effect can be 
taken Into account H deac:rlbed below. 
Pooled 1'98l'flllon an• lyala llhould 
produce almllar retulta. although data 
avaO•ble for Individual apeclea would 
be welpted differently. 

B. For each apedn for which 
comparable •cote toxicity Yaluee are 
avallabl• • t hr. or moN different 
valun of a water quality c:h•ncteriatlc 
which apparently •ffecta toxicity, 
perform • l•ut aqu•na re,rwaaloa of the 
natural IIJIUltlum al the acnt• toxicity 
valaee on the natural loprtthma of the 
Yalon of the water qnallty 
c:h•nc:t•rtatlc. (N• taral loprttlum 
[loprithma to the bu• .. dnot•d u In) 
.,. IIHd herein menly becaUN th•r.,. 
•uler to - OD - hand c:aJcalaton 
and compat•rl than - lapitthma 
[lopritlum to the ba11 10). Comiltant 
UN of either will p,oduc• th• -

... )W-,,t C C ••---11m ·s a .., .. _. .... ._ . 
data..._,lltAqz &fh.._ .. 
·•~4•• ..... ....... C.Dllt ............ .. 

~.:::" ':I'$ ,,:1::.. °' .. ~~-. , ... ......... ~ ........ . ............... " ..... ..... 
lfltl•.._...., ......... ..... ... ., ..... ittl .. __ ..., 
c:banchltule.Oll .......... . 
llop• ...... = ....... ...... 
_, ... I .,, ... ........, 

with~ ........ ,, .. ... 
pomta_ ................ of 
the_.. ............... . --.,.r.,. _ _. ...... ... 
atl•ut._...,_ • ., .. ....... 
a1opae.,. .............. .... 
IV.H.. ...... tlialNllh_,hlh _... ..... _._ .... . ............... _., ... 
f• toxlaltJ .......... ...... 

D. Calc:alate .. _ ... 11opa M 
u Iii• artthm•tlc ...... of al ... 
mNninaM .......... ......... 
ep•c:la•• 

B.Poreac:llepad•• o•Joalat• tlia . 
pOIMlrtc-(W) oftlie--lllxldty 
•alu•a and tlie-•-trtc:-(X) Ill 
the Nlat•d ff1-oftliewallrqulltr 
cbarac:tertatle ,. ,_ ndi.,... cablata di• 
lotuithmk: lntermpt (Y) ..... 
•qu• tlon: y ... W-~ X). 

C. Por •ac:la .,._ cablalll the . 
apecla-ac:u18 lllt•rclptu the 
antll111 ofY. ' 

H. Olltaln the l'la•l A-• ........ "' 
U-. theproc•dunde•crib•dlllllactica 
IV. J-0, axc•pt - •It "llltac-,1" lar 
wya1uew, 

LUfaranimpmtaalep•d •l,adua 
NICNl•tlonal)y-~ 
Important ep•c:la•• di• ID--•pt 
c•lcul•t•d on:,,,_ -118 olllow
througb tNta ill wllic:h the toxlcat 
coacmtratlom .... __.. II a-. 
than the Final Amil ........... tliat 
Intercept ehoald ... -- - .. l'lllal 
Acute lntarcapt. 

J. '111• PIDal Aalll l!qaatlaa .. Wlttllll u•~- ,.,..,.._. 
v-- acute 11op• 1111d z-l'lllal 
Acutelntarmpt. 
VL Final Cltrou: VGIN 

A. '111• Fln•l cr.n.ic Vala•- be 
calaalallld ID die--• Ilia 
Final Amil v ... .., ...... 
Final AmtaV .... "16t,._Aaul. 
OiraalcRatlo,~-...... 
aYailabla. la ---•• _,.,. =._1i1e tomblalu ..... an.:. 

I.U•aoalytlia ... ., ... ... 
(• xoep1--r1a+ staW.b 



1W11111.,.... /Vol.-. No. m / Frldar, Nowaaber a mo I Hot1oN 

..,.....,............. r.A .... ni..11...._..,, 
., ............. ~ .. .,a.elllc_oldle 

...__,,,.. • .,_ ............ 6-a 
C. O. __ ......... _,_, • clnala ...._ A lowwdnalcllait le die 

.......................... lllpalt ...... _. .... JL:• 
o. ·• la 1 ....... __._ -,cabladl...iclall. (2J did 
•• -...+ltlew. · •-tLwww.www~-

D. a.a..---................ atatllelc:alb ..... ,, ••dr ,._ 
......... _. ..... .,~ dle--..l'atp•o.m)flla -,.dftad 
_,,.'TWIil ..., ....... 'nllNlln. ._allact. wl(IJbelowwludano 
-,-.-.lillfll6e ....... kladl fll tatedooacllllt.adoac:aaed M:il U 
... ..._ ......... • ... occm-. Aa..,., clnalallmlt la die 

LLlfHrdalllllldtJ ... _..... lo...tllated-1nllaa(t)lau 
fll ..... .,_. fll.....i polill8 acmptabla clnaia INI. (Z) wlllcla did 
~ bdH6n'; ol a.,.._ ID a dlllarmt ca- die a .m (wlddt wu 
CUlll• lrllla flldie IDlda•all 111.lllthNI atatlltlcaJlr llplftcutlr di&nnt ,._ 
a•.-. To-tliatallllleltllfN 111e-t.o1 atp•OAIIJ of alpldfted 
ud life,.- .. oxpNOd. dio tNt adYaN effect ud (I) above wlllc:b all 
...Wbilllllwldl._~ •N1.'lY tated-t.atlam caUNdaudi u ... ...,,... __ ...... old -
la.. ............ ..,._..,. ,..__v.._ • .._....,._.. 
_..._ .... _.....__. ' watot,ol_Md...,.llomtolmlrp,el 

:=..:..:::r~~- :::i-~t-~~ 
.......... , ofta die ......... ol dio aat C.11 dlo clnala limddty of Iba 
........ ,.,,. .. lo........ ~ ta - ... tlconlmal9 ... bean oblolald..Saoipo4•...tYalud -,-.... ., ......... ,.... ____ • adaquta!J llliown ta be ralatad ta. 

fll • -1..S ....... ...,_ .,.WDOd watwqaallty clloracta.tatic aucla u 
......,..a.,oYlablllty (-•--Ida uni-1orfrN11-tarorpnllmaor 

~J ud 11olllllolilll1y. ,_ daplmlda. Nllnlty rar Ml'-~ • Final 
dela ......... oblol.lod_ud oulyacl ~ ,:'!:tarqaall~ derivad 
- ........ ~,-_-•IL c:lwactarlatlc. Co ta Sec:tlon vu. 

a.l'lltlolllll-c,deloxlc:llyt.ta 
C101111at1a1 of.,_... Ill NG1i or H. If chronic nl- ara anllable ror 

. __ , ol '-.&..1.a.._,_ of efsbt apede9 u dnc:rtbecl la Section m. 
,..._..,.._ ...... __ • B.tarm.·c.1,a---'--c:b.onlc _ .,...., ..... dlffarat .......... 
__..u. flldio loldcul daroaab y•Jue abould be calculated ror Neb 
--~.,• Illa c,de. Putl•fur.. apede9 for whlda at 1eut one chronic 
cJde --• - ccmdact•d wttla ft11a Yalu• la av•ll• bl. by c•kulatina the 
..... tllot ...... _ ...... ,.., ta pometric-u or all tit• cbronlc valun 
noc:li -1 -tatty, 1111 tll• t dlo tnl · rar th• apec:ia 'l1le Final Chronic Value 
cu be I I 1811 la a.. tlloa 11 ahould thea be obt•lnad ualDa the 
_..., bat ldll •llpON all-Jar ur. . procedww deecrlbed la Section IV. l-0. 

:C: .=:-:;~ tu':!T.. 111
~;: :::::i~!fue rorwhlch at 

ot liNot I_... prior ID aclhe aaa•d leut one appropriate acute value la 
dau hp •, • rmdJlw 111.vuab av•tl• ble.c•kulate an acute-chronic ---doe u4 ieproductian. ud enda ratio, 1111.na ror the nlllllfr• lor the 
DDt INa t11oa u d•ya ,., c1qa for arithmetic averaae or the rnulta or all 
......,., •Ila dlo lloll:Wna of the next alend•.d ftow-throap acute te1ta la ,_..11oe. Dalo MOllld be ciblalnecl ud wblch the c:oncentratlom were 
OMlpecl 1111 a.Ylnl ud arowtJa ol - • aured and which ara &om the aame 
•cWta ud 10Ulllt, -111nt1on of m•Jea 1tudy H the chronic leaL If 1uch an 
ud ....... ....,_ .,.WDOd ,_. acute lat Is not available. u,e for the 
- •J•• •• 11ryo Yl•bd!IJ (..i-ida numerator the retulta of• ate.ndard 
IIDlrl ~ ~tdl•JillilJ. acute Int performed at th• .._ 
I,~ loxldlJ lilall labaratorJ with die - specln, 

---•• el» to 11-d•r. I• d•ya taxlcul ud dilution -1er. If no 1uch 
pall...._ .. ....._. •xpolUiN or acute lelt la av•tl• ble. 111e the apeclea 
die •-t, Ille ...... el a lp8doa of 1111a mun acute nlua ror the numerator. ·==~ ........ ~111111~ .........., ... _toxldlJ•~ -...- ,..._ toxldt, • boCli ol.._ ...,._ llan been 

(; I Dalo.... obtaJmd .... lolly...,_ to be nlated to I waler 
... ...,.. ........ ud,owtla. qallty...__tlc, ... _ ... and the 

&. O. aot _ ... -'ti of U auly- clenoonlutor- be buad ..... 11 
...... 18111f.-Ptaof• Plfe-crd• or ,.....i1• tbe-•••· 
,_..llle-c,delNt wtdl di•- J. Fara•ch lp•Clae. c•lcuata the 
lp8doa - anll•bl•• lp•Cln-an ac:ub-cbronlc ratio H the 

~-of aD the ac:uta-chroalc 
ntloa _.....,. lar tllot •p•dee. 

K.P•-whet-'li• ap•c:1•• 
w -la-dllwi.. ntlo- lo be 
.... -ball lp•Ci•e, but ror otlaer 
aubaia- dlo ratio - ta IDcnue 
u di• ap•dn w acat• walua 
inon•-. nm. ... l'ln•J Aaate-ai.onlc 
Ratio cu be oblalDad la two_,., 
dep•ndlna oa dlo data n •ll• bl•• 

L If DO -Jar lnad I. app•nnl ud 
the acute-dl.oalc ntloa rar. --or 
ap•c:lee - wldaln. factor ol ten. the • 
ftn•l Acuta4roalc Ratio abould be 
calcul• ted u the ,--t.tc:-•n or all 
the ap•d •a - acate-c:liraalc: ntloa 
anllabl• b bctla fnahwatar and 
-• l'-t•rlP9deL 

l. lfdlo ap•c:lee-u·ac:utH:braalc: 
ntlo- IQ lncnu• u dlo lp•Cln 
- acate valua ~ the valua of 
th• acata-duaalc ntlo rar 8INl;Cle• . 
who•• amte Y•IM• Ill'• elm• ta .... 
Final Acute Valua MOllld be c:boNn u 
th• Pln•P Aadl9-aaroalc .. tlo. 

L C•lc:alate dlo Final Chronic V•hae 
by dlvldl111 die l'ln•J Acute V •Ju• bJ dlo 
Final Aaa~ - • tlo. 

M. If dlo ap•c:I•• w chroaJc valua 
or u Important lp9Clea. IIUch u • 
commen:l•Dy or ncreatt.•111 
Important ap•dN. la Power tlau the 
Final Chronic Value, tbea th• t •pedee 
mean chroalc nlu• abould be uec1·u 
the Final Chronic Value. 

N. Co lo Sec:tlon VID. 

VU. Final auonJc lfquatioll 
A. For each apede9 rar which 

companbla cb.oalc toxicity value• ara 
av•tl• bl. at two or more different 
valuea of a water qualilJ ch•racteriatic 
which appanntlr affecta chroalc 
toxicity, perform• leut lq1l•l'H 
reareu1on of th• n• tun1 loprithma or 
the cb.oalc klxldty val- oa the 
n• tunl loprith.u of the --qu•llty 
cbancteriatic vahaea. No tranararm• tton 
or • different tnnararm• tion may be 
uaed tr It Bia the data better, but 
appropriate ch•nae• wW be~ 
throlllhout tlala aection. Pt Is probably 
preferable. but not nec:eaa.y, lo UH the 
aame t.amrormatlon that we, UNd with 
the acute value• la Section V. 

B. Determine whether or not each 
chronic elope Is meanlnaful. lakLna lato 
account the nnae ud number of value• 
or the water qu•llty cbanclerlatlc 
teated. Far example, • elope baaed on 
four elate polnla may ba or limited valua 
tr It Is baaed only on d• la for • narrow 
ranae of value• of the water qu•llty 
cbancteriatic. On the other band. a 
elope baaed OD only two data polnla 
may be me•n1npal If It la -.latent 
with othar lnf'arm• tioD and tr the two 
polnla cover a broad eoouab r•nae of 
th• weter au•llty ch•nctarlallc. If• 
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criteria-~.,. ,--ted u 
a,...."' paOutut cam:atnllaa 
ueoc:lated wt& eon....._ 
ina-talrtaka. 

Far com,-dl ...bldi do not manlfaet 
any appanot can:iDopDlc e&d, tba 
tbrwbold aNtaptloa II uad ID dalvilll 
a crllaricm. 11111 ueumptlaa II bued on 
tba..-1MtbatallhYliolaalc:a1-
capadtr axlall wltlwi Iha cqu1am 
which le lbotaabt to be deplated beron 
clinical dlNue -. Alta,natlvely, It 
may be aaumad tbat Iha rata or damaae 
wW bt la•lsnllkant OVff Iba lire 1J1U or 
the orpnlam. Tlaua. ambient water 
queUtr criteria are derived rar IIOll

carclaopnlc diamlcala. and preaumably 
re1ult la no oblervable-advene-elfect 
levela (NOAl!LI) la the expo•ed human 
population. 

In eoma laelucea. criteria INI baled 
on orpnoleptlc characteriltlc•• le. 
lhrnholde for lute or odor. Such 
criteria are ntabllahed wbea 
laeulfident Wormatlon II evaUeble on 
toxlcolopc elfecll or when the e•limate 
of the level or the pollutant In ambient 
water hued on OfllDOleptlc effect, 11 
lower than the level calculated from 
toxlcoloslc data. It 1hould be recognlzed 
that crlterlG baaed solely on 
Oflnnoleplic effects do not nece11arily 
represent approximation, of acceptable 
rbk levea for human health. 

Several ambient water quality criteria 
document, deal with claasn of 
compounds which include chemlcal1 
exhlbltlna varylns degrees of structural 
1lmllarity. Becauae prediction of 
biological elfecta based 1olely on 
atructural parameter• 11 difficult, the 
derivation of compound-specific criteria 
Is preferable to a cla11 criterion. A 
compound-specific criterion i1 defined 
u a level derived from data on each 
Individual 1ubject compound that doe, 
not represent a signiiicatlt risk to the 
public. For aome chemical clauea, 
however, a compound-specific criterion 
caMot be derived for each member or a 
cla11. In 1uch ins lances, It ia 1omellme1 
justifiable to deri ve a cla11 criterion In 
which available data on one member of 
a cla11 may be used to eatimale criteria 
for other cbemicala of the class becauae 
a 1ufflclent data base i• not available 
for thoM compound•• 

For aome chemical, and chemical 
cl111n, the data bau wu judaed to be 
laeufflclent for the derivation of a 
criterion. In thole ca•e1, deficlencle1 In 
the available Information are detailed. 

Ill. ApproocJi 
Tba human health effect, chapter• 

attempt to 1IIIIUIW'!ze all Information on 
the Individual chemlcala or cla11e1 of 
c:bemlcahi whlc:h mlpl be UNful In the 
rlek •1-1111111 proc1N1 to dlvelop 

wai.~ cdtala.Aliliauallpdma,J =~1:,~.c_,. ldlallf)lae lllllltmd-1,r•~ 
thnta11 111JplcaDJrmtala 
dleo•Mkw ~ Illar lopks ailtlDt 
lnalaoflatiaanaxpoaaN, 
phumacoJdDetka, toxic affaell. ud 
crltarioll fanlUllalloa. 

Far all doc:wnanll. an attampt la made 
to Include Iha known nlevut 
lnlormatloa. llevl- artldel and nporta 
an oftao ued In the~ of data 
evaluation and eyntbnla. lldentillo 
Judsment la exardNd In tba nvlew and 
evaluation of the data ID each doc:wnant 
and In the ldentlflcatloa of tba ad
elfec:11 apinat which protective criteria 
are eoupL In addition, each of thne 
documenta 11 reviewed by a peer 
commltte• of lclentlall familiar with the 
1pedllc compound(•). 11,ne work 
group• evaluate the quality of the 
available data, the completeneu of the 
data 1ummary, and the validity of the 
derived criterion. 

In the analy• l1 and cqanhatlon of the 
data, an attempt II made to be 
con1l1tent with re1pect to the format 
and the application of acceptable · 
aclentillc principle•. Evaluation 
procedure, used in the buard 
aueument proce11 follow the principle• 
outlined by the National Academy of 
Science• in Drinking Wat8r and H110/th 
(1977) and the guideline, of the 
Carclnopn A11e11menl Group of the 
U.S. EPA. 

A . Exposure 
The expo1ure section of the health 

effect• chapter• review, known 
Information on current level, of human 
exposure to the individual pollutant 
from all 1ources. Much of the data w• 1 
obtained from monitoring 1tudin of air, 
waler, food, soil, and human or animal 
tiuue re1ldue1. The major purpose of 
this 1ection la to provide background 
Information on the conbibution of water 
exposure relative to all other aource1. 
Con1equenlly, the expoture 1ection 
Include, 1ub1ections revlewin, different 
routn of expo1ure includina waler and 
food lnse•tion, inhalation. and dermal 
contact 

Information on exposure can be 
valuable In developing and a11e11lna a 
water quality criterion. In thP.•e 
document, expo1ure from con1umptlon 
of contaminated water and 
contaminated flab and 1hellfi1h product, 
11 u1ed in criterion formulatlon.'Oata for 
all mode• of expo1ure are u•eful In 
relatlna total intake to the expected 
contribution from contaminated water, 
n,h, and th•nn,h. In addition, 
Information for all route, of expo•un, 
not limited to drinldng water and Bah 
and 1hellfi1b lnse•tlon. can be uaed to 

...., __ ,..~,,, .. ...... _ ........ ., ............... ..... .:::=,::&u• 
qualltaU.al :=..... .... 
e=:Tc al .. ~=~~:: 
(BCl'a) .......... ....... ........................ 
polllltaDt 11 I t atllia la .. aabiaal . 
waterlla ...... .., ....... 

To_._ .... .._...,_.,... 
lntabala,..... ... le--,daa 
of COGlullaaled 1111, ad lbllllWa .. 
l'ffllltaaladlilt..w,- • -J,sadto 
calculata tba a...._ - az:pllM al 
freth-•aadaetuartM llab ad 
1hellfl1Ja (U.& l!PA. i-,. A ..... II 
conaldand to be._. fnali-tar 
OI Nluutue la ad aJiaUIWl apedaa If 
at-ataeebllullfac:,da.ltla 
harvNted fr.- fnali •alamtaa wafer 
for human coanmptlml l- alptflcant 
quantltlae (8tepbu. ta>). 

Tbne dilfmnt procedane an med to 
111imata the wetabted anrqe BCI' 
dependJng upon the lipid eolublllty al 
the chemical and the avaOabDlty al 
bloconcentratloa data. 

For llpld-eolubi. compound,. tJie 
avera,e BCF la calculatad from the 
weighted anrqe percent lipid• In Iha 
edible portlona of CCIIISll..d hehwatar 
and ntuarine flu, and ....uflaJa wllldi 
WII caJculatad from data Oil 
con•umptlon of each •pedee ud Ila 
correapond.ina percent Jlplda to be I.II 
percent (Stephan. 1a,). a.ca.. tba 
1teady-.tate BCFa for JlpkHoluble 
compounda are propartional to parcant 
Uplda. bl.oconcmtratlon fac:ton for lab 
and ahellfilh can be adjuetad to Iha 
averqe percent lipid• for aquatic 
Oflanlama con,waed by ~ For 
many Upid-aoluble pollututa. tt.r. 
exl1t1 at lea1I one BCF far whlda tba 
percent lipid value wa1 mea1und far tbe 
ti11un for which Iha BCF la detamlned. 

With 3.0 percent u Iba weillated 
averap percent Uplde for rn.1iwalar 
and e1tuarine Bah and •bellflala la tba 
averap diet, a BCF, and a 
corre1pondlna percent lipid vahae, tba 
weighted averqe biocoocmtratloa 
factor can be calculated. 

Example: 
Welahted averap percent llplda for 

averap diet- 3.0 perc•Dt 
MealW'ed BCF of 17 for 

trichloroethylee with bluaallla at 
u percent llplde 

Welahted avwqe 8CP for a--•-
dlet equala 

17 x .!:.Q! • 10., •.as 
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,.. .............. I Vol a. No. m I Friday, No,1 ••••-I....._ -
tlpt&- ... nallaW. far wt r,I 
Ille s .111 .... ....,. c.,,.......,,,wtNOAll.8..._. ,,_clir.ic....__.._. .. .._oa 
.-1ox1c: lffec:ta • • ... cllnc:dJ 
....... ~ ...... or .... ,.IWaalea!....__ 

ror~anpocmde•wllidtaclequate 
daroelc toxldty ..... _ .. 
nallable, lhldlnoa-i.lllldMlbacuta 
toxicity-... ~....,,,..._ 
AadltOlldcltJIIIIIIIN-U,llmltve 
.... exp111WWatladialor-,latbal 
._,a.a.a.te..._aftmlnolve 
ax.--...... 10,-atoltbe life.,..,,, .................... ., 
clap for Ille rat wlda • a....- life apaa.,., _.... 8udl lludla ara 
8Nflal .. Ntabllaliiaa Illa .... of die 
~· lollk: etfacte 111d otber 
paramNnol~ toxldty, lucb 
a1tulll-,.aa&c:ta.metaballc 
behawtar, ~!eel 
efllcta. 111d ...... olraMDliml and 
U.. dletribatloa. The •tllltJ ol acute 
and__... lbldlal Ill dertWII 
111~tally-llllful NOl!La la 
--1ala. allbauala McNamara (1178) 
hu clanloped application racton ror 
1uch dalvatlolll. 

In - cu. where adequate data 
.,. not nallabla from 1hldle1 11tilislna 
oral roulal of admlnl,tralioa. no-effect 
lanle rar aral,lllpolwetl may be 
11tlmated from dermal or Inhalation 
1tudia. SIICla utlmatn Involve 
1pproxlmatlom or the total do1e 
admlnlatered hued OD auumpllon, 
abo11t breath.Ina rate, and/or magnitude 
or ab10rptlon. 

D. Criterion Rationale 

11111 teclion review, exl•tinc 
1landarda ror the chemlcal(1), 
1ummarizel data on current level, or 
human expo111r11, attempll to Identify 
apeclal ll'OU"-at rl1k. and define, the 
baala rOI' the recommended ailerion. 

lruormallon on exlatJna atandarda la 
Included primarily for comparlaon with 
the propoeed water quality ailerla. 
Soma or the pre11e111 atandanl,, auch aa 
thou recommended by tha . 

·Occupational Safety and Health 
Adminl1tratlon (OSHA) 01' the American 
Coruerence or Govemmental lnduatrial 
HyaJenlall (ACGIH), are baaed on 
toxlcolopc data but are Intended aa 
acceptable lavele rar occupallonal 
rather tua eavlronmantal expoaure. 
Otti.rln.i..lal:liaatboea 
man!Mlldad bJ die National Academy 
ol ~ Ill Drinltln, Water and 
H«1lth (1177) or In th~ U.S. EPA Interim 
Primary Drtnklat Water Standuda, are 
more c:l..ly ralatad to propoeacl waler 
quallty attana. Emphaala la placed on 
c1etaw,. tile baa1a lar the ex1at1nc 
•~wlllnnrpoealbla. 

s ~ of carat .... ,,, ..... 
~ .................. . ~.L~-:.=-:::.: 
idftllllcatloa r,l epedal...,. at rWi. 
eltllll' ._._ a1....-.p1i1ca1 or 
occupatlaaal clllf- la...,..__ or 
biolatlcel._ ln-.itlblllty to 
It.., ,..a • .d(a).r-oatlielmpact 
that ti-. l"1'IIP' ahould have oa Ille 
deveiopmmt o1-- quallty arllaria. 

'111a bule for Iha rac am• 1aded 
criteria NCtlon lUIIIIIWbN and 
~::-: of die data - •I In 

dlecrltma. 

lY. Gulde/Ina for Criwia DermlliOD 

The clarivatloo of water quallty 
crlterta ,,_ laboratory animal toxicity 
data la 11aenUally • '-step procldura. 
Pint. a total clally Intake 1111' bumam 
mat ba 1ttlmaled whldi 11tabllebn 
either • daflned level of rbk rOI' -
threehold affecta or • no-effect ..,, .. rOI' 
thnahold effect-. Secondly, aNUmptiODI 
muat ba made about Iha contribution or 
contaminated water and Iha 
con,umptlon or rlah/ aballlbh to Iha total 
dallJ Intake or Iha c:bemlcaL '111eae 
eallmatea are then uaed to eatabllah Iha 
tolerable clally lntab and con,equently 
the water quallty criterloo. 

A. Non-Thrnhold E/ftJCU 
After the declalon baa been made that 

a compoimd baa the pot111tial rOI' 
cauain, cancen In humana and that 
data exlet which permit the derivation 
or a criterion, the water concentration 
which le eatlmated to cauae • llretime 
can:lnopnlc rlak or 10-• 1a determined. 
The llretlme carclnoaenlclty rlak la the 
probabtllty that a penon would .. t 
cancer aometlme In hla or her lire 
auwnlng contlnu0111 expoaure to the 
compound. The water concentration la 
calculated by u,in, the low-doee 
extrapolation procedure propo1ed by 
Crump (191IO). Thia procedure la an 
Improvement on the multl1tage low doee 
extrapolation proc:edunt by Crump, el aL 
(11177). 

The data uaed for quantitative 
eelimalea are or two typea: (1) llrellme 
animal 1tudlea, and (2) human atudlea 
where exceu cancer rlak haa been 
aaaoclated with expoaure to the asenl 
In anlmel atudlea It la uaumed. unlffl 
evidence exl1t1 to the contrary, that 1r a 
carclnopnlc re1ponae occurt at the 
doae levela uted In lhe atudy, then 
proportionately lower reaponaea will 
alto occur at all lower do1ea, with an 
Incidence determined by the 
extrapolation model dllcu,aed below. 

. 1. Choice or Model. 
Tllere It no really aolld tclenllflc ba,la 

for any mathematical extrapolation 
model which relatea carclnopn 

......... _.. ......... 
ax11wlJlowlneleol_ll.._ 
tllatwtba~wl6•a=:.= .. 
.... ab ....... ,. 
na-. .......... ., ... ca-,t 
ba ...... ...., ....... .....i ............. = ...... w............. --
cumat :~ 1t I #nl af ... 
mad::n r,I mrct I dr. for 
plda.-•tonklllrWiaodlllo
Attba .................... wlew 
of Iha car.:lco-• dc ..- llmlhw the 
~daat------wltlall
-a1eo-mn..w. ...... to 
DNA.11ala,....11..a.ct.dbJ\lle 
ract tut. "" ... p1opaltiaa of -,.nta whidi ___ alao 

mulQlnlc. ,,___la _ lo apact 
that tLa quanta! type r,11,Wnp,el 
1"91poaN that .. charac:tartatic of 
mutqennla la uaoclatad wttla a llnaar 
--tliraabold ... , ...... 
nlatiolllhlp. ladNcl, tbtN la Rbltantlal 
•~6--, J d• llbldiaewlda 
both l•--icJ ndlatloa and wlda • wide 
vuiatJ of .:hamlcala daat dda type of 
doea-napoDN modal II Illa approprtate 
on, to uaa. 11m le puticaJarlJ tne at 
the lower end of the doN-t-NponN 
curve; at hlper ~ lllera can be an 
apwud cunatva. probably ,an.ettn, 
the elfecta of nndtlatap pl'OmNU OD 

the mutqenlc N9pOIIM. '111a llnaar -
lhn9hold doee-raponae ralatloaahlp la 
alao conalatent with die nlaUvaly few 
epldemlolop:a) llludlea of cancer 
1"81ponae1 to apedflc qeall that contain 
enouah Information to mab tbe 
evaluation poMlble I•.,._ radiation
Induced leukamla. braut and tlayrold 
cancer, akin cancer Induced by anenlc 

In c:lrinldna water, and llv• •--' 
Induced by aflatoxln In tbe diet). 11iere 
la alao aome evidence from animal 
experimentl that la CODllatanl with Ille 
linear 000:thraebold hypodanla c ..... 
liver lllmon Induced In mice bJ z.. 
acetylamino8- In tbe WII Kale 
ED., atudy at the National C..w ol 
Toxlcolop:al lleNardi, and the 
Initiation ,..,. or the two-.taJa . 
cardnopneala model In the rat liver and 
thelDOUNakin). 

BecauN It baa Iha but. albeit llmltad. 
aclentiftc hula of any ol tile •--t 
mathematical utnpolatioD - •lele, the 
llnaar noo-thruliolcl aacW llaa baa 
adopted u Iha primarJ buia for rill! 
extrapolatioD lo low lavele ol tile ... 
re1poDM ralatlouhlp. '111a rW; 
Hae-11 aadewlda dale aodel 
thould be ra,vded u -""
repreaantJna tbe _. pla.a. ..,_ 
limit for the Nik: Le.. "8 ne rilk 11 110t 
liltelJ to be ..... thaa ............ bat 
It could be -n.. 
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'111m. when the expoeurw la stven u a 
certain dietary concentration In ppm, the 
uponnlnma/W111 1a 

• • p':2 x F • 
r X w2/3/3 
PP! x fxW. ppm x f x wl/3 

W2/3 
When expoeure la stven In tanna of 

ma/q/day-m/Wr- • the converalon la 
1lmply: 

_•_. s x wl/3 
rw2/J 

When axpoeure la via lnhala Hon. the 
calculation of doe• c•11 be conaldered 
for two ca- whare (1) the can:lnosenlc 
a,ent la alther a completely water
aoluble pa or an aeroeol and la 
abeorbed proportionally to the •mowll 
of air bnathed In. and (2) wbent the 
cardnoten la a poorly water-eoluble 1•1 
whlda rnchn an equilibrium between 
the air bnathed and the body 
camputmenta. Aftar equilibrium la 
IHCMd, die rat• of abeorptloa of theN 
-,.1111 .. axpact.cl to be proportional to 
- •tabalk: rate, wblch In tam la 
pnpanlaeal to die rat• of oxn,m 
-aaptioe, wblch In 1un111 a functloo 
ollaface-. 

c-, 
~ ... _ ........ of ,.,.... ___ Ylltallr 

1PIIIJ"....._. ......... 110. 
CUN •• ,.:.:~lobe 
abearW ........... 
nta. .. tllll-dieaxp111a9laac/a, 
mayllit ....... u:••l)(Y)(r~ 
llllalialatlallme,-daylll•1,YII 
ac/•'oldie..-lllalr,udrlatlle ....,..hcllaa. 

'l1le lalialatla ntaa. Lb ftriou 
epedee OUN mbJatad &- 1M 
obeanatlall (PAIBII. 117f) dial za .. 
mice lnatlle M.1 lltan/clay ud 111 .. 
nta bnadie tlll lltan/clay. For mice ud 
rat• ol odler welahta. W, ( ....... 111 
ka). die llll'faoe - propaltloaa)l'7 -be UNd to cletarmlne brNthlna nlal (Ill 
m1/day) u followa: 

For 1111oe. 1-G.ONS (W/Dma)"'m'/ 
day . 

P~ nta, 1-0.1111 (W/0.11S)11 'm1/day 
For ltumua. die Yalme of 2IO m1/day • 

la adoptad u a ,tandud bnatbJDa rat• 
(ICRP, 1177). 

The aquln)ent axpoaun Ill mcJW" I 
for thaN qent. c•11 be dartvad from the 
air lntab data In a way an•JoSou to 
the food lntab data. TIie -plrical 
factora for the air lntab per q pc day, 
1-1/W hued upon Iha previoualy 1tated 
relatlonahlpe. are u tabulated below: 

• 1-11 • __________ ,. ... 
1111 ... .... - .. ... 
Therefore, for partlculatea or complata!J 
abeorbed-•- Iha equivalent expoeun 
In ma/WIT• la: 

_!_ • Ivr- • 1Wvr- • 1wl/l vr 
wZ/3 ~ w2'7J 

In the abaence of empirical data or a 
aound theoretical •f1111118nl to th 
contrary, the fraction abeorbed, r, la 
auumed to be the u.me for .U 1pedn. 

CauZ 

Tbe doee In ma/day of partially 
aoluble vapora la proportional to Iha O. 
conaumptlon which In turn la 
proportional to W 11 • and to Iha 
aolubWI)' of IU In body Ouida, which 
c•11 be expreued u an abaorptloo 
coefficient r for the pa. ni•nfore, when 
expreutnc the 0. comumptloo u o.-k 
W 11 •, whare k la a comtant lndapendant 

.,_._.., 1 daaaf .. ~daMI 
c-.............. ..__. _ .... _ _..,,._ .... _.,..._ ... 
..,_.,x••-•11N .... 

., ............. ~-·-.,··· .,. -
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latlieattatad1c v:allllt 
.., __ ... lltlierbda!Y•llon of 

-:cara11111a-eoN1e oat dia 

~ot'-:-~ of 
tudpiaat bmllnd ID die Nlac:tloa ol • 
aaletJ factar, Ille afteriaa derfYlllon 
NCtlan of Nch documel llbould 
provide. detailed dllC:lalaD ud 
juatlllcaUon for both tbe Nlecllon of die · 
aaletJ factor and the data to wblc:h It la 
•ppliad. T1lla dllCIIUlm aboaJd l9ftec:t • 
aftlcal rnlew,or Ille ... naw. data 
baa. facton to be COllliclered Include 
a-a.olanlmab. .....,uc1 
.,.,...... teated; quallt, o1-tro11: 
dole Inell: route; and daalas ICheduln. 
Aa effort aholald be made to 
dlff-tlata betwea naulta wblc:h 
OOllltllllta • toxlcolopcally tuflldenl 
data bue and data whlcb may be 
•purloua la aatww. 

z. UH of Acceptable Daily Intake 
(ADI). for cardnoaeDa, die uaumpUon 
of low dole linearity precludea tbe 
nec:eHity ror dallnlns total expoaure In 
tbe Nlfmllllon of lncnued lncmaantef 
rlak. For~ ADie and 
criteria darfnd tberwfrom - calculated 
&om total axpoaure data that IDclude 
cootribullona from tbe diet and au. Tbe 
equation uNCI to darive the criterion (C) 
la: C•ADl-(DT +IN)/[2 l+(G.OOll5 ka 
X R)J when 2 I la UIUDUld dally water 
comumplloa. CUIOll5 ka la uaumed dally 
ftlh CDIIIWllplloa. R la bloc:onc:mtratlon 
factor In unlta of 1/b. DT II •llmated 
non-llah dietary hita\e. and IN la 
Nlfmlltad dally lataka by Inhalation. 

U Nlfmlllaa of IN and DT cannot be 
provided from experimental data. an 
•NWDptlon m111t be made concerninl 
total axpoaure. It 18 rwc:oplud that 
either tbe Inability to alfmllte DT and 
IN clua to lack of data or tbe wide 
variability In DT and IN In different 
•tatn may add an •ddltlonal element of 
ancartalnty to tbe crttarlon formulation 
.,.__ la lanlll ol ac:lentlflc Yllldlty, 
tbe accunta Nlfmllta ol tbe Acceptable 
Dally Intake la die major factor In 
aatlafac:torJ derivation of w•ter quality 
aft.ta. 

Z. UN of nu.bald Limit Vahaea or 
Aabul IDllalatlon StudlN. Tbnabold 
Umlt v-- (TLV•) UII Ntabllabecl by 
Ilia AaatcaaCoaf-ol 
Co.a -•al and lnd111trial Hqlenlata 
(~and ........ t~U
_...... • ...,._tratlona In air 
dial an IDlaDdecl to protacl warkarl 
,,.__._.._r-Jtbtffecuovar 
• --waddlJ ru.u... lMllllar 

.__ an Nlb,NIOIH(...._) ... 
OIIHA( ....... )b»_...._ 
~111,a llnl,. To .. atat 
tbaldieN,...anbe ... •ao-' 
I01dcolaslc 112 a a ta nd Mft bNa 
protactlftlD tlie-',wvla ,_. diaJ 
~ _,_, llllomallon ....... 
or nalut1a1-• ....itt:r aflllfa. 
Hownw, eac1a n.v ..e be canfallJ 
uamlaaedto........_lldlebulaof 
dia fl.V-talne data wlalclt CUl be 
uNd dlnctlJ to darive • -• quality 
crltarloD ..... Ilia .-taint, factor 
approach. la addition. the hlataly ol 
aac:11 n.v -• i. axamlmd to ...... 
Illa exlaDI to wlalclt II bu a-,.d 
worker aafety. In eac:11 cue. Ilia 1JpN ol 
tfJecta aplmt wlalcltfl.V• Ull daelped 
to protKt .... uamlnad In tan&II of their 
relevance to expneun r.- watar.11 
m1111 be damonatraled that Ilia c:bemlcel 
la DOI • loc:allzed Irritant IDd that Iba-. 
la DO llplllcanl effect at Illa Illa of 
entry lnffpec:tlve of the routn of 
eXflC)IIIN (Le~ nnl ot Inhalation). 

Uthe n.v ot alml1a, velue It 
recollllDellcS.d II Iba ba•la of the 
criterion. conaldentlon of Ille •uove 
polnta la explicitly •tatad In the criterion · 
derlv•llon MCllon of tha clocumfQL 
Partlc:ular empba•la It placed on the 
quality of the 11.V relative to the 
available toxicity data that normally la 
sfven priority over 11.V• or •lmllar 
eatabliahed veluea. Uthe 11.V can be 
jualiflad II the bull for the cll'lerlon. 
then the problema auoclated with the 
eatlmellon of acceptable onl cloMe from 
inbal•tlon data m111t be addnlHd. 

Ellfmlltlna equlvelenclea of dOM
rupome nlatlonablpa from one route of 
expoeure to another Introduce• an 
additional elttment of uncertainty In the 
derivation of criteria. Conaequently, 
whenever poulbltt, ambient water 
quality criteria 1hould be baaad OD data 
lnvoMn, oral expo•un•• II onl data are 
lnaufflclent. data from other roula of 
expo•ure may be 111eful In the criterion 
derivation proceu. 

lnhalatl(!D data. lncludJna n.v, or 
1lmllar velu-. UII the moet common 
eltematlvea to oral data. Eatlmete• of 
equivalent doH• can be baaad upon: (1) 
av•Oabltt pbanaacoldneUc data for nnl 
and lnbalallon routn. (Z) meuurementa 
or abtorplloa efllc:leoey 6- lnplted or 
inbalad chemicals. or (3) comparative 
excretion data when the auoclated 
metabolic pathwaya UII equlvelent to 
thoaa followln, nnl fnae1tlon or 
Inhalation. Given thet lllffidenl 
plwmacokineUc data UII available, the 
1118 of accepted plwmacoklnellc modela 
provldn the moel aaUatactory approach 
for dote -venlona. Hownw, If 
available plwmacoldnetlc data .,. 
marpial or ol ~llonabJe quallt,, 

r:====••rmsJ ....................... 
IE aqll-:t.-:, ... ,_ .. 
•bwptlaa , lijl I I 21 

,-tble .,,._._ ........ -
IIEllldwat •~II tla 
_.._.... awrzall• 
llownw, """',_ rtl f rt.,. 
•pproxfaalfal ...... .., ....... 
bued - plarc +t s1k ..... 
Col&Nq9wdJ,la ........... 
and Woodward•_......_ .. 
-1a1DIIIIW..lawda., .. ••lamptiaal•· .. ,,, ... 
•uwaplfaa .... be cr-t, ltaled ... 
derivation oldie attwtaa. 

111e - ,,, data pataladaJ lo otlilr 
routaa o1..,_. todlrtft-• 
quallt, afterla -, uo b, av .C 1 r ed. 

• Aa with lnhalallon data. - •n.,t .. 
made to - acoeptacl told::lol ,ia Jl2d 
pbarmacoldDetlc ~ ......... 
equivalant oral doNe. ll ~ 
uvumptlou areu..r. lbelr&ae..ind 
llmltatlou mut be clarlJ epeclfled. 

Beca- ol .. _... ... lrmllftct 
In extrapolallal 6-- ""21t fll 
expo•un to anolber and die --.-al 
llmltatlona that Ilda -1 place• the 
derived crllerlaa, dia daclekm to 
dlaallow IUCb exlrapolallon ad 
recommend DO crlleriaa 18 1i1abJ, 
ludsmentel and muat be made cm• c.~ . 
by-caH hula. A declaloa b - qalut 
criteria derivation llll2lt beluce the 
quantity and quallt, ol the •nllable 
data apinlt a perceived rlak to die 
bWDaJ! population. . 

Uthe Stoldnaer and Woodward (1111) 
approac:11-la 1118d to celc:ulate aa ADI 
from. n.v. Illa ..-1 eqatlon la: 
ADl-11.VxBRxDBxdxAJ(AexSFJ 
when: _ 
ADI• Acceptable dally ID tau la • 
nv-c-n11ae 1a • 1a .,.Ja.., 
DE•Darallae ol ..,__la--.,--, 
d • I da'Jl/7 da,a 
A..•Elllcimc, ol eheaoplloa rr- air 
A.-l!llldencJ "'eheaoplloa rr-..i ...... 
SP•Safal)' factor lollowll,s plde2inN •

above 
BR•Amount ol air .._died ,-day:-

to a• 

For dertvfna an ADI 1nm animal 
toxicity data. Ilia eqallon la: 
ADl•C.xO.xdxA.x•x,aq/ 
(BW.xAoxSP)wlltn: 
ADl•AccopCable dallr .. ._la .. 
c.-CGacetatnllaa la air., .,.Ja• 
o.-o..11aeo1exii-e1a .... ,.-, 
d-N-barllldaye .......,_,__,_,. 

obNned 
A..•lfflclac, ol ......,.._ ... air 
Bll•V---olalr.._...,-_, ... , 
Nllra•A--'..._ .......... 
aw.-a..clJ.,....,..,..,11 211&1.....a. 

laq 
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llmltalloaa al the prOPONCl c:rttarloll u 
well u tba type rl data -.dad lo 
........ compound-tpedll criterion. 

A clue crtteriaa ibould be abandonad 
when then II nffldnt data nallabe to 
der!va a COlllj)C)lllld- c:rtlarion 
which protec:ta apJmt tba blolopcal 
effect or primary - ..... the 
evellablllty of• p,od 1111bc:broalc 1tudy 
would aot aaceuarily n1ult In the 
ebandonmnt or a dHe crtterlon baaed 
on potential cudnopnlc:lty, 

Tl»lnability to derive a valid clan 
criterion doe• not, and lhould not , 
pnclude resulation oh compound or 
poup or compounds baaed on concern 
for potential human health effecll. The 
rallun to recommend • criterion II 
1lmply a 1tatement that the desree or 
coocern cannot be quantified blaed on 
tba evallable dall and rtalt 11U11ment 
methoclolOI)', 
B. &untial Blement. 

Some chemlcal1, particularly certain 
metell, are e1UDtial to biological 
0'1ani•n11 at low level, but may be 
toxic and/ or can:lnoSenlc 11 hlsh level,. 
Becauae or potential toxic effect,, It II 
lqltlmate to e1tabll1h criteria ror 1ucb 
e•HDtlal elemenll. However, c:rltelia 
mu1t con•lder e1Unlialll)' and cannot 
be eatabll1bed at level• which would 
reault In deftc:leney of the element In the 
human population. 

Elemenll are eccepted a1 eaaentlal If 
ll1ted by NAS Food and Nutrition Board 
or• companbly qualified panel 
Elemenll not yet determined to be 
e•aential but for which 1upportlve data 

~ on e11enUallty exl1ll need to be further 
reviewed by 1uch a panel 

To modify the toxicity and 
carclnoS9nlcil)' bHed criteria. 
eaaenUallty mu1t be quantified either H 
a "recommended dally allowance" 
(RDA) or "minimum dally requirement" 
[MDR). Tbeae level, are then compared 
to eatlmated dally do1e1 a11ocl1ted with 
the advel'H effect or primary concern. 
The difference between the RDA or 
MDR and the dally do1e1 cau1lng a 
•pecified rl1k level for carclnoSfnl or 
ADI• for non-carcinasen• defme• the 
1pre•d of dally doN1 from which the 
criterion may be derived. Becauae errora 
an lnhentnl In deflnln, both e11entlal 
end maximum tolerable level,, the , 
crlllrlon II derived &om doae level• 
nur the center or 1uch • do•e range. 
The decl1lon to uae either the MOR or 
RDA II ,uldad by th• 1pre•d of the 
doae1 and the quality or the e• aenU• llly 
and toxlc:lty ntlmate•. 

The modlllcaUon or criteria by 
COll81deradon or naenUallty muat t•lte 
Into acoount all route, or expoaun. U 
water II a 1lplflcant 10w,:a ol lb1 MDR 
or RDA. tba crtllrion mu• t allow for 

altatnm.t ol-dal llltab. 
(ionnnely, - -- -tlallty may 
be attalMcl '"--•••tandard attarta clarlvadon madiod• 
may be adjutad II Iba clarlnd c:rttaricm 
np-11 a •mall hc:tloa of Iba ADI or 
MOR. On a caN-by-c:ua bula. Iba · 
modiflcatloa In tba UN of tba pldelinet 
may Include the UN or cliff-I Mfety 
ractont for DOD-caJ'CUIOIIIIII or other 
modification• which can be explldtly 
Ju1Ufted. 

F. U•e of Bxi.ti,w Stand~ 
For •ome chemical• ror which crltma 

ant to be eatablilhed. drlnldna weter 
1tanclanll already exllt. Tb-
1tanclanll repNllaDI not only • critical 
HHHment of literature, but al10 • body 
of human experience •Ince their' 
promulption. Therefore, It II valid to 
eccept the exllUna 1tandard uni"' 
there II compellia, evidence to the 
contruy. 1'hll declllon abould be made 
after con•lderlns the exl1Una 1tandardl 
v•. new lcientillc evidence which ha, 
eccumuleted ,Ince the •tanclanll have 
been e1tabll1hed. There an •everal 
ln1tance1 wbent the peer review proce11 
recommended u•ege or the pntHDI 
drlnldna water 1tandardl. 
BlbU...,.pl,y 

Alber1, IUL, et al 1977. Ratlon• le 
developed by the Environmental Protection 
Apnq for the HNIIM8DI Of carc:tnoaenJc 
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Crump, IC.S .. et al. 1977. Confidence 
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IN Celdall- llelp cqulu 
tbe ,.- lllto latkal-..-ata and . ..,.. 

t. C--l-'111e Culdellne• •bould 
b• - llnlbla. 

a.pmi..-n.. Gwdellne• - meant 
to provide pldanca and 11 the •-
time allow -ble ll•xlhtllt,. They 
haft bem aNd with quite 8 YulelJ or 
poUututa ror whic:11 the 19quimnenta or 
the mlalmum data baM .,. •atlafled. 
and they- to b• ,..._.bly 
appropn• ta la .U- b•caUN th• 
•~ with thaa aub•taoca were 
a major put ol the be•:. ror the 
Culdelinn. tr •ound ldentiflc evidence 
lndk:atn that • partlcu1ar ••pect or the 
Guideline• la not •ppropria ta for • 
1p•dflc •ub• tanc:e, then - other 
more appropnate procedure •liould b• 
u•ad. Howner, the Culd•llne• •bould 
not be cbuced bued OD Individual 
whim or penonal prererence. 

.. C--\-'111e Culdelina •bou1d 
tab b!to account 1yn,aslam and 
antqonl•m by a wide variety or raclol'9 
and.the effect of tbe poUutut OIi 
Important •mlop:al relatlon•blp•• 
~Very little practtC.Uy 

u•-f1al lnbmatloa la available on theM 
racton "' ~ wltb the effect• or 
poUutut• 1111 aquatic oqanllma. 
S,-pm ud uatqaal•m uw po•alble 
b•i-- comblDatloa or two 
or_.. palhntuat•, Uld - data 
IDdlcate dial •-:b llltanctlona uw not 
oaly •padae •pacUlc. but alao YUJ with 
IN rallae ud abeol11te -1rat111111 
of die pahtut• ud die Ufa ,..,. of Iha 
.,.._ P'alhltuat• maJ alrec:t tbe 

............. ., ..... 
www:t ......... ._ ....... ......................... 
appllca11a• .t•-1aw..--, ._., ........ uas. ........ .. ...... ::. ......... .... 
•· ;;,;::;; . of ........... .. 
,.. Aa ..... ........ ................... 
dnp d of ........... . 1oww....-..1oo4~ ..... IN 
~of-loww •padae 
.... ~---IN 
:., art ••(I/.., lnnillTldul food 

~ L..1\a CekhllnN tllcNld 
.... lndo _. .U W.tl8abla 
•,fect......,.CMI .. well u unaflaL 

P11paa11 .............. ... 
condactad ID w.ait, - •&l•J a&cla 
of IDdhtdaaJ palhntuat• 1111 aqulla 
~ Hownw. - •&laJ affacta 
uw -U- obearnd ID cbraalo 
toxlc:lty te•ta at -tratloaa b•low 
tboN tutca-..t-effacta. u•un, 
ID •uc1a-1N ~ ID low 
COIICllllratim. of die palhntuat -
~ orllaHlar or reproclam more diet 
do ilia -1ro1a. IYft " •-:Ii effec:ta -
1tatl• tlcal1y •lplflcuat. Ibey - DOI 
Judaed u adYaN or hannfaL On tbe 
ot'- hand, a bnafldal .n.c:t OD -
lp•dN may llltlmataly b• to tbe 
de~t ol a communllJ If• balenca 
b•tw- •pec:la•,. dlaturbed. Alao.. 
concuatntlon diet b•naflta - apac:lee 
may harm a_.. -it1n •pedN. 

11. Commnl-'11M Culdellna ebould 
tab IDto account uaalytlca) 
methodoJ.oo. 
~ ni. Culd.llne• do tab 

Into account uaalytlca) mathocluJ.oo In 
Iha deflnltlon or the aubatance. wben 
nec:aauy, but not ID dertvins tbe 
numerical value of Iha criterion. 
Concentntlona which cannot b• 
routlaaly meuund aCCljnlte)y cu often 
b• meuund ac:curately by nomoutlna 
methocla and. mar• Importantly, do 
•ometlmea advenely affect aqua 
o,aan:.m•• When aquatic orpnl, A .,. 
more ND• ltln than routine au , Uc:al 
mathoda. Iha proper •olutloa la to 
dnelop b• tter uaalytlca) methoda. not 
to underprotact aquatic life. One 11H or 
criteri.• should be to Identify DNCI• ID 
uaalytlcel c:hembtry. 

U. Comment-The Guideline• abouJd 
take IDlo account (a) producttoa ud 
u•ap patterna. (b) chemical. phyaJcal 

• and bloloslcal racton p•rtalnina to 
desradatlon and rate of poUulUlta. 
lncludina propmtle• 111ch u •olubWty ID 
water, decay rete, panlatence, and 
tran•fonn.•tlon pathway-. and (c) 
whet'- or not a crilerioa la needed for 
IN 111batance. 

Ra:,o-item• Included ID 1•1 and 
(bJ may b• Important ID decldlna 

...................... 
I bt ..... 011 b -......,. ........ ...... ..................... 
..W. IPA II~ .. @ I I b I ,..... ... _ .... ,. .... 
..... • ..,a ............ .. . ....,.. ........ ... .,...,.._......,_., ... 
,......, ........ ,, 114 .... 
~ ...... .., ...... .. .......... ....,., ........ .. ............................ 
INC# • -,Nwllllatlia 
ooDadlaa_.llSlwp.alllllalltlia 
nadabll ,...., .. .._ 

u.c ,:n.au •,.._.. .... ........... ,. ........ 
........... ,nal• ahl' ,._...,,. 
andl-•-e•ltallaatl ..... .,_ .. ............. .....,,......,, 
diaetpatlft--•• ...... .,...,, 
m1x1111-. ... ........ ..::rl•II faotcn •--M .... 

b• cord hl..P •••1hpln11 
•tududa.Ntaatla ........ Cllh•lta. 
IPAll..-dJdn1I=• ..,._.. .. .., wll 
daaatb• wliklliof ..... ,.... .... 
wllldl-•--l•tlouoftlia ........ 
•boul b• ........ = ...... b• 
ued.lnadewll1111~ 

H. ~ Cekhllnft V9 DOt 
appropriate b-•tab!Wdag • 
-1ra11aa wWda-, b• pnNDl 111 
u.m-t. 

RAl•p~• II 11iaCetdal1•--b 
dertvtDt ••- qul!IJ arttata. FIOt etDuentatududa _llixlllt_ 
•tandarcla - wa• qullty --•dude. 
Water ~~tana will probably b• 
- rac1or IDto -i III die 
dnelopmat ol water qullty atududa 
andto~~=etn-iatududa, but DOI -baaad efllmat 
• tandarde. EPA la ..-t1J dnalopl•a 
polidee -IDI proper- ol wa• 
quality critaria In Yarioal raplatory 
acttYltln. 

U. eam-1-ni. d•matlon ol 
criteria •boul b• fund.ammtally • 
•clenllflc axerdN ud •boul DOt 
employ •ubtect!YI Jnrtr,m:,. 

llnpom• No aun:IN wlalda 
lnvolY-• tbe UN and lntarpntatlon ol 
datacuaYOld •ubfac:tlyaladln•ant. 
Indeed, - die ,....11a11 rl •clmllflc 
data requlra• •abjectm ladamaat. •uda 
a• how FF1U1J taet oraui-111 -
what tamperabnra to-. at.:. 01M-, 
decide to acoept die.,. ro~ 
ofexparta.butdllala-U,IIID• 
111bJectiYI dec:lilaa. I• •tallltloa IN 

111btectln clacl.s- - --• die baa:. of probability •ta'-la NI die 
final clacl.s- ... etlll •-blectlw 
Jud,menta. Altboinala IN cl•• II p t of 
tbe c~ ud' IN cl•dnu.. ol 
criteria can•ot aYOMI •ubtect1w 





• 

,.. F ............ / Vol. a HD. 111 / l'dday, Nctj I r II, 1111 / ....._ . ........................... 
---.n. ............. tllald .................. _ ...... 
(Le.._..._ __ ~ INit 

11111 ................ lald 
....... Wllh I tr:.W ,.,.._ 
-w...w. ........... lllllo ____ _,llldlwldul 

•ariable - oaaWMllaa "'nrtablee 
-,a111ct ......... 11111Nd_,be .... _., .. __ 1\lnlan,lleld 

ltudiN•uwnlPDINlatlmN~ 
........ _eminl_ud 
pmllblJ __ ... _,....tobe 
-w, ... diatpiapaadaeUM
and-e&ct relaliallllpe ... naL 

Anolller ...... wltla lald atudlee 
lbat .,. buad - etatlitlcallJ llpillcut 
dllf-...... poww ., ....... t. 
8ecaUN utural Wolap:al. apedal. ud 
temporal ndabllit, le afta ntber ... t. 
a .. ,.. lllllllber., _,_ .. -u, 
nqulncl lo det.ct- a aoclenta 
cbaap. A llald •tudJ wbic:11 purporta lo 
ahow lbar1io dlaJll9 occurnd II of DO 
•• If Ille poww., .... taatcalculated 
from .... ~ta) clNlp 111d 
obNned Hriab'1it, WU aot hJah 
enouah, 

Blc:aUN leJd llllldiea ue hip COit• 
hlah rlak nntuna, we1l-dellped 
la6onta, ...._ ue-Uy much more 
coet..tfec:tlft for obtalDlni data OD (1) 
Iba toxldt, ol --~ to a wulety of 
apec:lea ud (I) tba llffKl of nrloua 
walar quallt, c:hanc:teriatlca on loxlcit,. 
Laboratay taata ban hem lhown to 
.. naran, be IINful pndk:ton of what 
bappeaa III a lleld lituatloa, ud 10 It 
maua llttla - lo canduct hJah rlak, . 
hlah coat field atudln ratbar than 
la6ontay taata. Inn deftnltiv, fteld 
1tudla raraly provide anoup 
Information lo allow utrapolallon of 
reaulta to other ,ltuatiolll. 10 field 
atudln an mora UMful In ravlewlnc 
criteria than Ill darlvlnc crllmL 

22. Comment-Field wrlficallon of 
laboratay leata and of th, Guldellnea 
are needed. 
Rn~ld verlflcallon of 

laborator, leata and of the Guldellne1 
are c:ertalnly dnlrable and provide 
lnformalioo dial cannot be obtained In a 
laborator,. field Ylriflcallon atudlea do 
not need to be u rilky or u e011l1 u 
1tudln on Iba elfecta ol a pollatant on 
natural populallona becauae verlflcallon 
atudla can be dealped (1) ~ a 1lde-by-
11de c:omparlam of Ilia reaulta of 
labo.rator, taall and Beld tHta or (2) 
baaed on ulltlna multi of laborator, 
taata. 

21. eom-1-BPA abould allow . 
criteria to be darlwed 111U1f on-tile acute 
toxlclt, ..... ud - applicatlaa t.ctor. 

Rnpoa.-nll approada la-Uy 
1111111tedbdt,ilcp6 .. atll-t 
ltaaduda lNd-1 be juat u appllcable 

loclldftla .... ...-adlala .... --- •-11111 ...... .......................... ... .....,. ............. . 
...... Alla.It_..., ...... ..... 
diaappllaallaallclar•...., .... 
accaptaW, dlllt lull Plnal!J, amte 
............ ..._ 2 all1111daaltliara 
appNlllllale ..... ., .,._. wtt11 .. 
apprapatale- ..,..._ n. 
lalpl talkla,alk:J..-dJlleblt 
drnlopecl bf IPA wlll pnlbablJ allow 
111e-o1=aa..ita.Wt, 
taetaladia rntolat8-tpec1Be 
crlterlaadNlldafta 

J& C ~ le aot c:INr wbat 
level ol prollcUon le llltanded. 

Reapo1111 IPA INla tbatlt la not 
poulble to apedfy a -1n1m-1eve1 ol 
protectiCla tlaat .. _..,, to "prvtec:t 
aquatic Illa" or - to protect a 
putic:alar apecietl for ndt 1'1-u: 

L 111are an eo man, miteated 
apedn. 

b. Little pnctlcally -ful lnfonnallon 
la avallable -1111 ~ 
an~ acolopca1 ralatlonlhlpa. 
and.a~. 

c. 11le effac:t of facton IUCh u 
lemparatun OD toxidt, - to be 
apeciN-epec:lfl foratlaut aome 
aubetancee. 

d. lnfonnallon la not available 
c:oncemlna what UIOllllt of U1J effac:t 
would be 11e0lop:all1 lip1flcant and 
whether Iba UDOaDt la apec:lea-.peclflc. 

One poaaible coacl111lon la lbat to 
protec:t aquatic life. all apaclee .11uat be 
adequately protectad. A poaalble 
extennon of tllla -1d ba lbat all 
criteria aboulcl be Sffll becaUN an:, 
amount of an, pollutant -y affect 
aome aquatic orpalam. lndeed. the 
auimllatiw capadt, of bocl1 ol water 
largely clependa on the ablllt, of aquatic 
life to "proceu" pollutanta and to aome 
extent. any orpnllm whlda "proceaMa" 
a pollutant la In aome. way affected by It. 

The apparant level of frotecllon la 
different IM uch kind o effect (ecuta 
toxlclt, to anima1a, chronic toxicity to 
animala, lo~t, lo planta, and 
bloacc:umulatlon) because-of the quallt, 
and quantity of the available 
lnfol'ID6don. An attempt wu made to 
telte Into accoun( 1uch thlnp u the 
Importance of the effect. Iba quality of 
the available data, and the probable 
ecolopcal nlevance of the tut methoda. 
Thu It wu felt lbat with reprda to 
toxlclt, to anlmala It wu probabl:, not 
neceuar, to protect all or 1M apecietl all 
of Iba time, but It certainly_ 
appropriate to protect m09t of Iba 
apecin moat of Iba time and to protect 

lmC:to~ the data butt OD 

toxlcit, to aquatic planta II uually •er, 
amall and a nr1et:, of tHta and 

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

....... Alla,... II anlalile, __ .. ........ ,..,_., ..... ., ... ...... ............... .. .... ............ .._ . .., .,....,...,. ...... ...,., --· 1'-,_...olllh lrrllalz""' 
wldi .... I I h 1Nitlllltwl6 

,-,.IEiut I h --= ::=ratnpalaled rn11 sW, • 
pa'aatlfpfdlha_ ...... ..... .,,...._._ ........ ~ ~-_... 
lmportut ...... laaddltloa. ilie lfalte 
•acoaptallle-"9l'-la .,._ 
--blJW.Udaf!Mdla--,,._ klndl of~ --a, 
W111tralll tlaa ocaplaltJ oldie p,oblam 

and,tba-..t,forw== abolit NCh kind ol deat • la 
addition, It le lmportut to 
beiw- .... appumt in.a olprotactfon 
provided b, Ille,.......,._ -ad.... . 
actual In.I ol~ wllklla wlJl 
rnul\ In a llel4 lltuatlon Illa the UN of 
Iba lmp1-tatlon poller. 

No attelDpt WU made lo clnelop 
Culdellus wlzlda would amine a 
pndetamlned -1cal lml of 
protactlop. For NCh deal_. 
dealrabla lnformatioll .. DOt AYaflabla. . 
and ao It WOllld be mf•leedlaa •-s implJ a 
level of aopblatlcatioll lbat ,. DOt 
c:unwnll1 poufble. BPA belinw lbat the 
prnent atate-of-tbe-vt la aqaatic 
toxlcolov does allow - - •1a1 
conclualone about tba ablllt, ol a 
aubetance to advmNIJ a&ct aqaatlc 
orpnlema ud tbafr_.....,,_tba 
nqui-t. ol tba llllnlma. data bue 
81'1 Ntlaflad. with tba fll11 naliutloa 
that Iba ruulllJII crllarloa _, be 
eomewhat overprotectlwe or 
underprotectlve. 

In alm09tall C8NS znon data wwld 
be dealrable and 10 an atlalalpt to INda 
the "l()ldrn mean" will-U-~ 
lncrlterla betna to ..... ud-U
too low. One altamatlft la lo dlltfW DO 
criteria until all dnfrallle data ue 
available: thla Ill unacceptable becaUN 
It will almost alwa,- -it ID LIO c:r1111r1a 
and no protactlon. 11le otbar allllrutlft 
la to applyNfetJ•~t,factmw 
dial ara lnnnely ~ lo Ilia 
adequacy of Ille di.~ k tlle loae 
run thla approac:11 woald-... die 
.. neretlon olaNhl data wllen tt
moet DNded, INit In Ilia._..__.. 
nquln _, IIFlftcut ll&bleclfff 
declalona be:,ond tba c:aN111 llllle-ol• 
the-art. 

ZI. eom-1-n. Cu ...... "'-Id 
not bue crlt.ta .. ----auumptima. 
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nm hlwl ....... , YGI.-. No. D1 / Fltday. N..u ber a_,....._ . ...., ....... ....... 
dletrtllllllu.. .... -a Mtbatk-. ,,.. .. ~_ ........ 
diea1t: ... _., .. ..,.ad .__ ......... ..... 

11. Cr .ai ..... lllllbe . 
.,~..... •albodl..of 
wal&Cnnllta be apNlflc Im 
IDdlYllllal.-. ........... 
,... Jtl -•llodlaaofwatar. 

l11Jr•1 flla.O Id • an 
......... ,-wa..--1adie 
ODlleclka ad ....,..tlaa ol data -:tz .. affactl ofpolhalula -
aqwatlc ad Ila - n.- of die 
NWltlae rillta wll1 be --=ribed bJ 
IPA la nrioM nplaU...11 d..lred. 
die CeldallnN - be appopriately 
modlflecl ad 1INd lo dlrtft • criterion 
apKlflc tp- or_.. bodl.. of water 
or flOIRplalc anu If u appopriate 
data bue la I\Pilallle. '111a critical 
Ui.atun rwYlewl cm wldcb tbe criteria 
an buecl will be •nllabla for - In the 
dertvatlaa ol local. 1tate, or Nllonal 
critma. '111a latllllde allowad for 
derivlna local. 1tate, or fllllonal criteria 
and lltadardl will be detmmlned by the 
1m.,i-tat1oa policy praently belna 
developed bJ EPA. 

SS. Cmnment-'Jbe Guideline, 1hould 
mull In criteria lhet are apec:lfic for 
lndMdual lpecin or poupa of 1pecle1 
(e .... wannwater and coldwater). 

Reapome-lf the neceuary date were 
available. criteria could be derived for 
any particular apeclea or poup of 
•pecla.11 WU Impractical for EPA to 
derivia criteria for many 1ucb srouP.•• but 
a relatlftly •lmple dlvi•lon I• ftt•hwater 
and aaltwater orpnl•ma becauae then 
two poupe rarely coexl1l Mo• t other 
po11lble aeneral dlvlalone of 1pecles are 
faced wtili the problem that 1pecle• 
coexl• t In variou• combination, unle11 
the p-oupe are ftry nam,w. In addition, 
toxicity data are rarely available for 
very many Individual •peclea and 10 
data for repre•entatlve •pecle• mu• t be 
u•ed. unlesa appropriate new data are 
aenerated. Aleo, the nallable data 
10metlme1 1how wide difference• within 
families 10 extrapolatlona from one 
1pecln to another are often tenuou•. 
Becauae of the,e problema, derivlna 
criteria for Individual •pedn or group• 
of lpecin WU deemed Impractical 

M. Comment-A criterion 1bould be 
one number, not two. 

ReapOGM-The '-number criterion 
I• u acknowladpment that aquatic 
orpnl•ml c:an lolerate abort expo•uret1 
to -!ration• that are hlsher than 
tho•e they c:an tolerate contlnUOUl!y. In 
• IWCHlumber criterion, die blpar 
nlllllber cu ..... that short-term 
lluctueU- ebove die av.,... an not 
loo ldp. wlMrNa the lows 1111111ber c:an 
._. tut die laai-.._ a...,. I• not 

Coo..._,A_ 11,.,........a 
be deriftdl,J ....... ailllll ..... 
n-.••lsrt It ,, • ......_ 
flile..Wcataim ............. 
pnl141ebef-W,..... 
WIMC I JOf&jW I 11,.plalllGllt -----·- ........... would be-of....... he-,~ thu .. two _.,_ crlllria, -

_._attala-WbeCoolllllt•tuo 
.__oflaad to ........ 
thu'--"•~llria. 

aa. c-1-n. crttarta uould llllt 
lpedfyllUllpliJII~ 

llNpD1111 Critarta llioaJd atata 
aummcal c:mcaatratlon llmlll la terma 
of apo,an dllrailcma ~
evarythlna elae .,._~the 
amoimtof acn-.elrac:ldepnda CIII 

both die c:mcaatratlon ol the pollutut 
and ll)a duretlon of na-- Crttarta In 
the er- llooli, Blue llooli, ad Rad . 
Book WIN uuallJ llatad M lm,'e 
numben with no duration apreaaly 
elated. 111e lmplicatlon wu tliat the 
critaria were never lo be axcaedad at 
any time. Beeb criterion wu apparently 
and lnellDteneoua maximum. In 
practice, bowenr, •tandardl derived 
from thne aiterta were IIIUally 
enforced on the bull of 24-hour 
compo•lte l •IDplea. To avoid any 
ambiguity, the Guideline• apecify that • 
criterion ehould be explicitly elated In 
term• of two time framn: an 
lnetanteneou• maximum end a 24-hour 
average. However, 1h11 I• not a 
•peclftcatlon for a l •IDPllna acheme. 
Standard, developed from 1ucb a 
criterion ehould probably 1peclfy a 
•amplina •cbeme for compliance 
monltorln,. but It would not neceuarily 
be In tenn, of point mea•Uffment• and 
24-hour averages. 

Any -•mpllna •cbeme u•ed to 
determln• wbether or not an ambient 
concentr•Uon exceed• a water quality 
criterion or a compa,able water quality 
1tandard 1hould take Into account euch 
thing• a, the ratio of the ln• tantaneou• 
maximum and the 2t-hour average and 
the retention time of the body of water 
becau•e the,e wtU primarily determine 
which portion of the criterion 11 moat 
llmiUna In any apeclflc •ltuatlon. The 
,ampllna lchame •hould probably a1•o 
take Into ICCOllDI the COIi of the 
analyee• and re•ulll of any pa,t 
analyee•• 

311. Comment-The criteria •hould be 
• lated In terms of time frame• lonaer 
that an ln• tantaneou• maximum and a 
24-bouraverap. 

Ra•po-Thne two time &ame1 
were cboNn becau•e they would allow 
the derivation ol e criterion which 
would be Ina re1trictlve than. but tut 
e• protectt ..... the prnloaa -
number criterion. Th- two ,peclflc 

........ __ ...... ._.., _ ....... ., ......... _ 
I lf ...... flllllt ...... aad 
..... 11t1 ....... 11iaae = ............. ......., .. . 

I ............. . 

.......... A-• ~-.:..:::.=:-. 
=:.::i; ............ .. 
._,......._ •• I; ...... .. .....,..._ .. __ _ 

. laatMII a•-• • . ..... ..._ ........ ..-. :.o-. ...rc111111,....,w. .. _ 
UICNlltolp:011&- ... lnatu~_,__-........ 
t.-all-•---.....-.- .... 
boar .-,.-dumlad ID• 'I••» 
dayaftnPwltltDO ..... latbe 
numedcal lalla. tbe-eol 
protadlall afforded aquatic Ida ...rd 
lall1ou__,....lffal.flia~ 
the time •pall,. ........... 
the lnet•ntar - --tlCIII · 
be for abort parlocle ol time wltWa dial 
1pan. ~ ... c1iron1c ..... ~ 
for Z&-dap or ...... - clironlc 
effect. -Y be cnaed by eliort 
expo•urea of NDaltlft life ....... If die 
acute<lironlc ntlo la ...U. llactutloal 
In the lnelan'- conomlntlon _, 
even cau•e acula loxld!J, aapec:lally for 
cumulative polhatuta, IIK&- for -
1ubetancn the M-, *• ad •hour 
acuta •alun do llllt cllffer too much. 

37. ColDlllmll~ two-<mmbar 
crltarion will be dlfflcult lo uforce. 

Re1poDN-Crlterla an 1111t 
enforceable. Standarda ... adorceable. 
When 1tandarda lo protect aqutlc life 
are developed. thq -y or -y not be 
In the •eme format u the criteria for 
aquatic life. Few atandarda an 
adequately uforced becnN of die hllh 
COIi of continuoul monflmJlS. 'J1ie ne] 
v""9 of many criteria and atandarda la 
In the dnlan of waate traatment 
facilltlea; a ~namber crlt.rion abould 
be a better ba1le for dealan then a one
number critarlon. 

38. Comment-'111a crtlerta •boald be 
expre•aed to - al,nllkant flsure, not 
two . 

Re•ponM-l!PA admowledpe that 
there I• mucla variability la - of the 
data and tbet the naea of .. llltM ... la 
often pul Whea the~ of 
the minimum data bue an Nllelled ad 
the data qne na-blJ ..n. two 
al,nlflcant flaurea an llllt --ble. 
Roundlna off to - llanlftcent n.-
could ubltnrily nlee or loww die 
crlterloa by up ID bty ,--1 wltli no 
•ppennt COMlatant "-Itta ID 
dlac:rw,.n. ,.:.~tlcllfe. ac-n-n.um __ ...... 
-only-clalafor •pedeetliat .. lD 
be protected. 



.._.:C/voL-.No.111/:e,,No, hrasa/Nollaae ,.. ........... _ ...... ... ......... _ ...... ... ____ .... -.l!l ... .... 
- .,. Sb• .-..1111,1a. 
..................... ollllld 
be II h.,_......,11 M ..._ .... _ 
......, ....... Alts ....... _ ................................ 
tia...WN...._lt,1 blaedie .......... _ .......... ............ _cnllllaa,_ ......... _ ...... _ 
....................... ~lo 
..................... ,Aaodm 
................. _.ta_ 
................... _._ol 
aroupa. ............ !lcw ..... ......... ,.. ..... 

11le blllAa C: .. "Wllat - the 
lmportaalN 6etwcltobe 
taba .... __.. ...... ebouldthlt 
bedoMr..._..__diffenncn 
~ ... , ...... die 
9@1dell_,..._data• • umber of 
.,_,_ .... ndtiltJoltuonomic 
.,,.,.. n.. ...... tloaolNC:h 
...,... ......... trNtacl IDdfvldually. 
'1111a appraacli ,._.. die dllf...._ .,._ ad.now. .a.,_,_ 
to be rmaldend ID tu deftlopmet ol 
the cr1 .... n..--o1 data pomta 
1elnaNNdudt1ie-..otthedatai. 
nadlly apparmL BacaUN 
"lnvartabni.- .. alnedJ a wp 
dl-llOIIP ud beca- die ru,a of 
NDIIIIYIU. of 1111a -U, onrlape that 
of mvartabn• lfttle Jutilk:ation exlata 
for not~ 4111 aqutlc anJmala. 

45. eca-t-Do DOI axtrapolata 
from fnahwai. arsam- lo Nltwater 
cqanillDI or Yb nna. 

11.apDDII Qttarta ud ab•oluta 
toxicity Yelun wme DOI axtnpolated 
from fnah walal lo Nit water, but •ome 
nlatlva data - when It did not 
appear that facton a.icb u aallnlty 
affectad the dalL The toxicity of •ome 
aub• laDcN appanntly la alplficantly 
affected by aallnlty, but moat aub• tance• 
eeem lo hava ovarlaPPlna rAJII" of 
toxicity lo fra•lawats and ultwater 
orpnlama. Hawnw, bacaua theae two 
kinda ol cqul-. ranly Inhabit the 
- body o1-- limaltaneoualy, 
aaparata critarla WK8 dariftd for each. 
Eveo~ ti-. two kinda of 
~.,. phyalolop:ally different. 
they do DOI - lo be too different 
toJtlmloclcaU,. 81oconcantntlon facton 
and acute-diraalc ratioa - to be 
falrty limlfar fm aallJ frnhwalal and 
Nltwai. .,._ D mallJ pollutanta, 
putlcululy Clll8llft' dwnk:al• 

4e. C d 11le Caidellnn t.a .. 
the attana ~ • ...Wft ip4ICia and 
do DOI tab lllto aa:ount i-ttlva ...... 

l111a•1 ftsCdf t de• 
NI ., .............. .. .................... ..,_,_, ....... ...,.... ...... ~,.,, ;.:1;~::.=-
....... ......., ........ die 
c l'f b ... -,up Yr 
~ ........... _ 
_.aaJorkWol ....... _. -i-- •-ti...,__... 
protaetioa. la - - ft_, la fad 
be--,• plotlcl die aolt 
...Ctfft •padallfftlla.,...., • 
daalraWr •padal. 

'1 c-• ll1mlla ebould be 
ta•tedatllialrw,11 tal~ 

I llp D MI :J'mdc,ftJ ..... wltJuadl 
pollutut-Wlllldaaacl beemidstad 
wida- or al ......... Yariety 
ofax"-e~uddielowalt 
nault obtalMcl wtdl ...... ollllld be 
uNCI laetNd,,,. - ...it. 0111 die 
odlaruad.dl&a -~...it. 
witbcllir..t •padal-• belallCli ................. -.......... 
tJwa II- dlllawww ~-a.. 
obtalaed witli- ....... . 
dlir..tamd!Haa1 l')lrlMran. 
crttarta DNd DDt--0, protec:t 
•pede• from.U llnN llllll•rdie-a 
exi- amdltlon•• .,__ equtlc 
coaummlllll ud populatloa• ol lndl=c:u--from - tloDI. & ~datafor •pedn 
that - widely cll•tributad. 
reiir-tatlft, attlcal. ladi,•aou•• 
lmportaat. :::t':°' ~t and •emltlva •boald ued. -
~-•pede• wowdutlafy 

all of the ~ta that hava baa 
•uaeatad.,.. _ and men data.,. 
obtained with • wider variety of •pede• 
foe any - pollutant. It becomas -
obvioul that faw If any ip4ICia .,. 
atypically Nnlitlft, althouah that -y 
not be lnM for aquatic oommunltin 
whlcb c:onta.ln.., f- •pecln. No data 
exl•t to •how that •pede• In any one 
key role are toxlcoJop:ally men 
eenaltlva tJwa other kinda ol apedae. 
Ecolop:ally relevant apec:les and 
lpedel that llava key role9 or.,. 
nlevant to the ov-11 functlonlna of 
viable -,atem• .,. not neceuarily 
toxlcolopc:ally dlffannt from other 
apacin. F.PA t.el• that If the available 
data cover an adequate nwnber and 
variety of •pec:ial, 11 la DOI~ to 
tr, to Identify and coaduct ta•ta with all 
lmpor1ant, NDIIUva apedae. fa addition, 
the derivation of a crtterian ebould not 
ba buad only OD - •!tin apadee, 
baca111e • bowlede• of the .... of 
NDIIIIYIU. -y be u•aful. For lutanat, 
alnatad -tntion• of a )lllllutant 
that.,__.·-... ol•paciae 
NDIIIIYltie•- UblJ to ca- -



,... ,.._. ....... ,Val.a. No. Dl / MlaJ, No. ,_ • _, ,..._. 

.............. -.tkalol 
a ................. awldar-. 
of ...... INIIIMdia. 
•C-snt na .. dacdol 

.,.._ ..... blaad ...... bla 
C011111 allDdl la DDt "'7 FOIi baca
- dlaalcall 111111a ad raada 
chemlc:al eqalllbrtam "'7 llowly and 

tF=ra~. cbemlcala can 
readily ba cla11lflad Into - of !hree 
poupe: 

A. Oiemical1 tbal Ionize, lncludlna 
hydrolyze, 11 lea1I IO!l and reach IO!l of 
equilibrium In lea1 tbu I houn In moal 
1urf1c:. wateN. 

B. Chemlcala that lonlu, lncludlns 
hydrolyze. Ina than 10!' In 30 day, In 
moal 1urface walen. 

C. Oiemlcal1 tbal do not nt Into either 
ona of Iha above calesorin. 

For the purpoH of the Culdellne1, 
chemlcala In Iha A poup 1hould be 
con1ldentd lonluble, chemlcall In the B 
pvup 1hould be con1ldered non
lonluble, and chemlcal1 In the C pvup 
1hould be cl111lfled on a callf!-by-ca1e 
baal1. Althouah the dl1tlnctlon between 
lonlzable and unlonlzable may not be 
perfecL ll 11 very useful for moil 
chemical,. 

50. Comment-Each Individual 
organic compound 1hould be con1ldered 
1eparately. 

Reapon1e-The vut majority of 
organic chemlcal1 will be con1ldered 
1epar1tely accordlt11 to the Guideline• 
except for 1tnicturally 1lmilar oraanic 
compound, thal meet all three 
1peclficatlon1 given In the Culdellne1, 
1uch H polychlorlnated blphenyls and 
toxaphene. 

51. Commenl-ln-1lream water 
quality criteria are meanlna)e11 for 
sub1tance1 that are highly ln10luble. 

Reapon1e-The concentration of 1ome 
1ub1tance1 In sediment may be 
Important Nparate from the 
ce,ncentratlbn of the 1ub1tance In the 
ambient waler and for these compound, 
a sediment quality criterion may be 
nece11ary. Generally 1uch compound, 
can al10 cauH advene effect, If the 
concentration In the ambienl waler 11 
too high even If the concentration In the 
1edlment 11 low. Thu, for 1uch 
compounu both ldnch of criteria may 
be nece11ary rather than just one or the 
other. 

152. Comment-If a 1ui>ltance 11 not 
dl110lved, It 11 not blol011cally or 
toxlcoloslcally available. 

RelJ)Ol'I-Although 1h11 may u1ually 
be lrul, It certainly don not apply to 
alemanlal mercury wblch can ba 
oxldlud and malhyla led to form I very 
toxic compound. Some organic 1cld1 
and pbanola and hydroxide and 
carl,onata 11111 of D11tal1 havi. 

aolubaltlaawWdltlllar1.bs17'11J 
ha _ _.,.,, ........... . 

a C I Clttarla ... ...... 
....... bt ... lDCal-•taL ~---will ....0, DDt bt baaad• IDlal-•t•L 
Moat wllJ be ....... ..i -bla 
metal baca ...... ol.etala tlaat.,. 
not ___ In 111• total-ble 
procedure probablJ .,. aot. ad will not 
bacoma. toxic. A -Jar problaal ii that · 
IOm• people - 8 procadure for total 
recomrabla. bat report Illa NAIii .. 
tot•L metal. In many lllllatloaa the two 
re1ulll .,. aboul the .._ but In IOID8 
CBIH Iha n •ulll are qulla diffll'IIDL 

54. Commenl-111e Culdellne11hould 
9lve more autdanca for dlallnauJ1hina 
between acceptable and unacceptable 
data. 

Rea~Tha Culdallnea contam 11 
much detail on 1h11 1ubject II EPA 
believe, II currently faulble. Item• 1uch 
11 the maximum acceptable control 
mortality and minimum number of lalt 
oraanl11111 are baaed on what man( · 
aquatic loxJcol0111ll senerally fee are 
acceptable, 11 expre1Hd In pubU.hed 
method,. No data 1hould be Uled In the 
derivation of I criteria until their quality 
and acceptability had been reviewed by 
a competenl penon. Competent people 
will occa1lonally dl188J'1te, but that 11 a 
fundamental property of 1ubjectlve 
decl1lona. 

55. Comment-Only pubU1hed data 
1hould be uaed. 

lleapollM-l'eer review II one of 
many concepll that 11 beUer In theory 
than In practice. Some poor quality data 
are publllhed and 10me hlah quality 
data are rejected. In eddillon, 
publication 11 not a perticularly rapid 
proce11. Whether or not data are u1ed 
1hould depend on the applicability and 
quality or the data, not on whether they 
have been publlahed. Data that are not 
published 1hould be made readily 
available lf they are used to derive 
waler quality criteria. 

58. Comment-All italic teat are 
unacceptable 

Re1pon1e-ln generaL high quality 
flow-throuah acute teall are preferable 
lo high quality italic acute teall, but 
1tatlc teall are by no mean• 
unacceptable. Pew data u.01v1ilable to 
1how whether italic t11t1 conal1tently 
produce acute value• lower or higher or 
dlfferenl than flow-throuah te1ll. 
Where11 degradation, vlol1tlllzation, 
and buildup of metabolic producta are 
more likely to be I problem In 1tatlc 
teat,, operat« and mechanical em>n 
are more llltely In !low-throua)i Int•• 
Sta tic 1cut1 te1ta are certainly not 
unacceptable for moat pollutant1, but 
1t1tlc chronic te1t1 senerally are 
unacceptable becauH of chanse1 In the 

lllldaallt_ ............ ....., 
oldie..._ I J _ .. ...._ 

1.'"C I.,_....._. .... 
tNtC!lllllllal ... _antu l:s ........................... 

1. 1pa•• c ct .,...._ 
ob8alnad wl6 -q, 111 I .. ........., 
upoaed ............ ...... 
wliatlllrorllll'rt .. ... 
occurred. c-nn,, data ........ wldi 
accllmatad~.._..aotbe 
wcllndamlascitlada~ 
acc1Jmatad.....--die axoep11cm 
ntber than tlaa--. a.nlJ, 11 r,w, c:aa 
accllmattoa be depended cm ID protac:t 
orpnlllDI In a ftald altutlaa becaua 
conc»ntratloaa oftn ftuct.ate and 
motile orsani- do not •taJ In -
location VII)' lq. Data obtained with 
accllmated orpn18ma ma, be 
acceptable for - In darlvlna - lllte-
1peclflc criteria. 

58. Comment-Fonlp apecln ahould 
be uaed to expand the data bue. 

Re1ponae-Forelgn apeciaa -y be 
repreaentatlva of lndi,.- apec:la. bat 
10me of them .,. qulla UDuauaL Data 
obtained with fonlan 1pecln -y slve 
sood lndlcatlona of lJidltenoua apece11 
thal 1bould be uaed In tall on -
pollutanta and may Identify aoma 
potential problem• that abould be 
lnveaU,ated. 

59. Commenl-lf data for brine ahrlmp 
are not ued. the crllerla ahould not 
apply to Hllne walera. 

Reepon..-Data obtained uaina brim 
1hrlmp are not uaed beca- th
oraani1ma are atypical Altboup they 
may nol be uaually aenaltln or 
inlenaltlve to nrtoua pollututa, the 
1peclea found In North~ and 
used for leatlng only lurvlve In the C...t 
Sah Lab and In Nit pond• near San 
Francuco Bay. ni... two babitata.,. 
unlike any others In the lhlltad Stain. If 
criteria wera to be derived aped&c-aDy 
for the Creal Salt Lab or for Nit pond•• 
then data f« brine ahrlmp abould be 
u1ed. 

80. Comment-S~Ylt)' 
relatlonahlp11hould nol be uaecl unl
proven. 

R11pon~o provlaloa ii made In 
the Culdelinea f« Iha - of alnlcture
actlvlty relatlonahlpe. Suda relallonahlpa 
may l00D be -11 eDOlllh undantood 
that they can be uad In dmhlat-wat. 
quality crlleria. 

81. Commenl-A crltarion lhould not 
be derived for a ppllutant 111 data are 
1v11lahla for a broad raJ111 ol 
commerclally,nc:natlaally,and 
ecol011cally lmportut apadea. l!ac:11 •peel• ahould be_ ... , ... 
chn,nically INted 1IIIChr a Yariety of 
condillOM In a-• of~ 
WlleN. 
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-.lul,batMN:laa._.caamotbeuad 
whll,-a two ........... IIOt tab 
Into -a MN:11 ..... u tlla 
mapanblllq of die da&a. Iba quality of 
the ..... ud the,.."' die 
indlpeDdlat Yartablc. A nlatloaahlp 
buad • ID polnta maJ IIOt be a1 
llpillcanlult-iullftveofthe 
polnta .,. tiptlJ p-ouped. 

71. Comment-The GwdellnH lhould 
not combine 11&-hr LC50 nlllff and 4&-br 
ECIOnlun. 
Rn~th LCSO valun and 

ECIO Yalu. are uad to meuw-e acuta 
toxldty ol a aubatanca lo aquatic 
oraanllma. In aeneral, an EC5o can be 
beNd on a wide variety of effecta. but 
the Cl&idelillaa 1peclfy that the only 
effecta to be uad for darivlna criteria 
ue incomplata aball development, 
lmmobilhatlon. and to.. of equilibrium. 
All of theN are cerulnly drutic efTecta. 
In a field lilllatlon theN alfecta 
probably often lead to daath. Juel aa the 
endpoint may be 1padflc fo, the apedea. 
IO may be the 1eJ111b of the taaL The 
aenuwlly acceptad Jenath of an acute 
IHI with daplmlda II '8 bows, wbereaa 
fo, -• 1pec:ln of fiah. It l1 118 boun. 
'lb111 the CuldaUnaa.uae both 46-br EC50 
valua and 11&-br LC50 value• becauN 
they are tlaa widely accepted duratlona 
and endpointa uad to meaaun acuta 
toxlcl&!:.!~c ,ped.._ 

72. t-sbell depoaltlon teall 
ue cbraalc Intl and abou1d not be 
equatad with lethality te,ta. 

llalponN-MAcuta" lmpliea MabortH 
not wdaathw. Many acute toxlc:lty IHII 
do ua death for the affect. but many 
alao 11141 DOD-lethal elfacta. The 1bell 
dapoaltloa IHI II one of many non-lethal 
acute tnta and la ..,_.n:, accepted aa 
a abort IHI compared to tlaa narqe Ufe 
1panofO)'MSL 

n. Comment-AdJ111tmenl facton 
lhould not be Uled to adJ111t for the 
lenctb of the taat, the tec:bnlque, and 
unmeuured conc:entrallona. 

ReapooM-All three kinda of 
adJ111tment factora have been deleted 
from tlaa Guldellnea. The factorfo, the 
len,th of tlaa teat wu found to be 
WIJleCNIU)' becaua moat le1II bad 
been conducted for the 1tandard time, 
111uall:, 1padfled for Iha Individual 
,ped ... Th111 Iha Guldellnea DOW 

1peclf:, that only data from lnla 
conductad for the time apeclfled for the 
apacia lhould be llled to calculate the 
Pinal Acuta Valua. 

BPA baa found that on the averqe 
llow-throup acute Intl sin reaulta 
allahtlJ lo- than do 1tallc tnta. but 
the nlatloaahlp don not - to be too 
coaliatat ud ma:, var:, from apec:la to 
lpedae - - polhdanta. In addition, 
•lbaa ...... Nlllllebuad• 
-----tratlaado not-

lo be ... dlJfaw ,,_ ._ buad 

Of' • ·--~ .... ..__, .. Nlllltaolllaw-~ 
tntabuad•_..,.._...u
.,. ......u, ~ .. bemt better 
__._ of acuta toxicity than die 
NRIII of Dow-thrwah Intl hued• 
-.... C01Mm1trati- or the 
retulta al an:, 1tatlc or NMWal 
IHta. 'l\enfon. wbenav• the na• lta of 
fiow-tbroup acuta teata la wbJda the 
concentratlona were meaaunid are 
available, the reaulll of all other kinda 
of acull te,ta wlth,thet 1paclH and 
pollutant .,. not uad In the calculation 
of the 1pede1 mean acull nlua. 

7t. Comment-Spedea MDlllirity 
factora abould be pollutant-tpaclflc; and 
avarap factor 1bould not be calculated 
for a variety or 1ubetancea. 

Reapona&--EPA llNfl. 'lbe 
requirement for acute value, for at leut 
ela)it dilfllNlnl ,ped .. WH developed ill 
part to allow for a reaeonably aood 
calculation of a mean acute value and a 
lpedH NDlllirity faclolf for each 
lndlvldual pollutant. A better way of 
u11Da the acute. value, for the Individual 
1peclea ha, been developed. but no 
extrapoletlona are made from one 
pollutant to another. 

75. Comment-The dl1trlbutlon of 
1peclea mean acute veluea for a 
pollutant will be truncatad If the 1pedea 
cannot be killed or affected by 
concentntlom above eolublllty. 

Re1pon-8ome 1peclH AN IO 
real1tant to eoma pollutanll that they 
cannot be killed or affected In acuta 
teall evn by concentratlom which are 
much above eolublllty. Such wareatar 
than" valuH cannot be uaed In the 
calculation of meana and varlancea for 
pollutanta. When the Mareater thanw , 
veluea an fo1 lmenaltlve epeclea and 
are at or above eolublllty, the value• can 
be Uled In the calculation of the Final 
Acute Value by adJ111Una the cumulative 
proportion, for all the •Jl'lca with 
quantitative value•. The 1bape of the 
curve • I the blah end cannot be 
determined, but the Flnal Acute Value II 
more dependent on the 1pede1 mean 
acute valuea and the cumulative 
probabllltie1 at the low end. 

78. Comment-Early life .. tqe teall 
wl th flab 1bould be Uled 
lntercbanpably with Ufe-cycle and 
partial Ufe-cycle leall with llah. 

Re1pollle-EPA qreea that early Ufe
•taae tall with flab senerall:, pve about 
the Hme re1ulta u comparable Ufe
cycla and partial Ufe-cycle te1ta. 
Howavar, bec:a11141 the aborter tat II 
manly a predlct-x of tlaa 1oaaar taata. 
wbannar both kinda ol ,-fta are 
avallahl., tha rNIUII ol llfa..c:,cle and 
partial Ille-cycle Intl lhould be llled 

IDAaacl of die ...-lta ol ...t, Ufe.11qt ...... . 
11.Cc I l'4Psp.l&IIWU1e1 

olcbronlc:lollllllt;:,_._...... .. .... ,,,~ ........... 
Ra..-,-'fta dt 11l1ptlmll of 

~-c:lnalq .......... w:.. 
,a,·ca-• 1'1efactarolOM 
~ DOI be •-cl. ~•--uecl. 

79. Comment-n. ..... C2INlaJc 
Value abould not be loww than die 
lowe1t muturad lpeciel c:broalcwalUI, 
ev• If cbronlc: data are DOt avallable 
for aanaltlfl apec:IN. 
·~Aquatic -,atama 

cannot be protac:tad 111D cbronlc: 
toxldty bJ protectbla a)y die 
lnaenaltlve lpeciN 111D mronk: toxldlJ. 
In the pall botla arbltrarJ and 
experimentally dat--.d application 
facton have hem uecl to nlata ~ 
and c:broalc toxicity. For a Yadety of 
realOll8 the CldcWliMI do DOt - an 
application factor, but tutead - Iba 
acute-chronic r• tlo, wldda la ll1m1lar to 
the lnverN of an appUcatloa factor. 
Th111 tlaa ac:ute-duaalc r• tlo abould . 
normaDy be peatar than-· n. acute
cbroalc ratio la to be uecl with 
lnvertabnt• u waD u IWa and la to be 
an axpertmmtall:, dat--.d walue for 
each Individual pollutant. 'l1le ac:ute
chronlc: ratio abould aJao a'"'6d the 
confualan u to wbetlaer a W9I 
appllcatim factor II - that la doee to 
unity or - that baa a ..__tor that 
II much lupr than the - • tar. 'l1le 
acute-cbroalc ratio II ~led bJ 
dMdJna the APIJl'OPliafe - fll 
acuta toxicity (or the apec:lee (u 
apec:lfted la Illa CuldaliMa) bJ Iba 
approprlata - of cbronlc: toxicity 
for the NDHI epeclee (u apecilled la the 
Guidellma). 

Soma people have coa"-d 
applicatloa fac:ton and Nf.ty factan 
and lll4I or the tam Macute-c:hnialc 
ratio" ahould help a'"'6d dala"JIIQblmL 
Acute-cbraalc r• tloa - a waJ' of · 
atlmatlna tbe c:bnmk: ~ of a •peel• for whldt 11D c:broalc tmdclt:, 
data are av.U.ble. ~ factan -W 
provide an axtr• maqla ol aallq 
beyond the-itMty oldie..--, 
Safety or -'ablty fac1an -
Intended to ..._ ... ,-iblllty of 

underprotectloa, ----~ ratloa are bar.dad to eatlaa• die 
ac:tual cbronlc: - •lltlvlty of die apec:lee . 
to~ pollutant. 1\la eetiaa• 11 l•lt u 
lib!:, lo be too lllela u ll II la be too 
low. A - -IIH:linalc r• tlo will la 
fact be too w. ............... 
too low b die odiar W. 
W..tline•- ntm\nalc 

ratloalia..-...._,._ ... I lhra 
polhatut wta _...a-_. 
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........ ......i 
CH 9 ,._, =1 IPAadapledtlie 

............ Caldellnn 
...... lllel'IMIJllul Value for 

--- llldu6is .. ,,. aa6oclolaa7fartmddty Intl 
wt6 ..... plaalall DOl well .... " ... 

b. Par--, • fnr polhd•nta ll• n 
toxicity ..... _. Cl f clad with man 
dau .,,., ... ..--. ofi,lmta. 

c. Ut89 II lmowa •boat di•--. of 
I $$•$11w{fiftriouap•delof 
.... 13apleta. 
- d. BNed • n •il• ble .. ta. a1moat no 
pohtata - toxic .. •qutlc: plute • t 
th• loweat-'ratlom wbldl •ft 
~ lmdc to •qa• tlc •nlmala or 
c•---,t•bleftlidme. 
-~• a:umul• tloa 

In IIIIJ11•11 of a •qut\c -,atem 
,boukl b• pnvmt•d u -c:31 u 
pa•llbl•. 

l • -11 a•• ,t crw wN,m af rnlduea 
ln •_'{ll• tic--• --CllliJbeoo.. • 
problaa 3f Ille -'raliDD of Naldue 
.. hltli •-itla •---!J • trect • ltber 
(1)"9 ...... 31Mlf.(b) •-of 
tb• ...--.ar(c)tlla •-blallilltyof 
Ilia cqiml•a. Advmw dect9 cm dae 
aqia• tic ........ IINlf will be detected 
In acule •nd daromc tuldt, teata. n.. 
UN of PDo\ • ction laftla • nddironlc ' 
fNdina •bldl•a with~ • ft 
d..-1 to pnmct die-• and 
CDIII_. vi aq11• tic ors~ 

15. C:0.-t Bfmm:::,"tra,lon 
facton (IICPa)darlwd from field data 
llilouldnatbeued. 
~AfNla th• tBCF, 

derived from adequta data. whether 
tliey be l•bant-, data or fiald data. 
ahouW be aMd. Mare data • ft 
Deona• rJ ID doc:lamt • BCP fram a 
field UpcaaN dau a laboratory 
~••~ID the Guidelines. 
but If~ daa an available, field 
IICF1 aboald be aed. 

._ c--i--klnetk:ally derived 
bioconamtratlon facton (IICP1) ahop.ld 
beu•-d. 
~Nc• lly derived BCP1 

ahould be -. • If the bloconcent:-atlon 
Int luted loaa enoup. l.&. to appamit 
,le•d;J-etate. to vmifJ that the model 
(1ulllllptlom) ued In the calculetlona 
actually fill tb• data far the Individual 
pollutanL 

111. Comment--Bioconcentratlon 
factara IBCl!•l abou1d not be ntlmated 
from oct•nol-w• t• r p• rt!Non 
coeffldnta. 

a..i,oa-ni. n • llable data aaem 
to lndlc• te • n • IOll• bly aood 
rel• tlomhlp for Upld-luble 1ubatancn 
~ 1tet.dy-etate 8CP1 and octanol
w• t•r p• rtltioa coeffldanta. BCP, 
ntlm• t•d from p• rtltlon coefflclenta • re 

11111-•dla 6e CaldallaN bec•-
---IICF. •ft n •tl• ble b all 
pollatuta .. wllida • - •xlmam 
penalNlble u--tr•tlon .. 
• v•llable. •eom-· Bia 1111 etnlloa 
f•ctan (IICF1) an dapedant oa · 
temperature. food. -• llalty, atnea. • nd 
otberlbqa. 
~ thlnp -=la u tb•N 

probably do dect BCPa. UDIIJ data an 
•v• llable to abow di• l-=ll • nac:tl an 
lmpottant • nd an lid lp9I 3 I .-,-Ilk: 
11tde 1INda to be. or c•a be. doa• ID Lib 
1udifactan IDID-i.wllm dertvina 
water quality criteria. 
.. c-i, B1000 _.tretloa 

f• ctar1 (BCFa) allould be baaed oaly oa 
tluueathat an •ct1lally e• laL 
lee~people-.-., 

oaly •t mude lluM af flala. wlldllfe 
uaual!J e• t the wbol• body of Ila n. 
«-'IINIII• 11ie~t1oaof 
Ba'9 -1 be • Jllll'llllriala to .. klad vi 
a>-cqadma«ftlUllarJ •c:tioa. 
On .. odls band. alll08 dae BCF far • 
UpMHDluble abatace -lo be 
proponlau$1Dpenait Up6da. 
extrapolatlom cu be mad• oa dae bula 
of pen:enl 1lplde ,...nn.. vltbetlaue. 

IIO. ~toxicity-
with nll ud mloe aboald not be ued 
u ~taNn of tel11 oa - •Jin 
wildllle. 

Reaponae-llec:a- naulta vi INta on 
a variety of 1peclet an extr• polatad to 
man, It lliould be jaet u re-ble ID 
extnpclata from oae m•mm• lln 
1peclee to enodier m• mmall• n apeclet 
within cer1aln limlta. ffoweYIII', auc:31 
extrapolatlona are not now uaed In the 
Guidelines; only the naulta of c:hroalc 
toxicity teall with wildlife are ueed ID 
protect wildlife CODIUIDel'9 of aquatic 
Ufe. 

91. Comment-Information a>ncemlna 
bloconcentratlon ahould only be med If 
1uch Information la uaed to protect 
aqua tic orpnlama, not to protect the 
marketability of aquatic '>rpniaml. 

Reapou~tectlon of • ql!•flc 
organiama muat Include not only the 
protection of the exlatence of aquatic 
organl11111, but a1ao prot.«:tton of the 
common UHi of aquatic oraanlama. 
CommerclaU, Important aquatic 
organiama cannot be a,naldered 
adequately protected If they C• DDOl be 
,old. The Guldellnea do not uae IIDY 
dat• pert•lnlna to aafety to hwn•n1 In 
• n attempt to pn,tect human conawnera 
of aquatic orpnlama. lnatead. th• 
Guldel.Lnea merely attempt to emun 
that realduea In aquatic orpnlama do 
not exceed FDA action lewla 10 that the 
UHi of c:ommaclally and Nenatlonally 
Important apeclea an not reatrlctad by 
the Food and Dnis Admlnlatretlon. 
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a.c s .-. ............ v.i. 
cablelldha•l'IIAactlaaleftl II 
act.llJa I talloadlatwtll-it .......... __.... .. _ 
lp9dal .... at .. RIA actlaa lawL 

lt11pa•1 flillliaFOdpalat.A 
llmllarlhllalloaaldetl ...... 
cakulatlaa II Nlld • a -tratlaa 
.W..ca...Sa ..._..&ct• a 
c11ra1c wlldldt,...... ltlldy.111 aD 
ladica-. dlePIDal...._. Value 
abou1d ba loww, but IPA lmowl al DO 
-...tiltnrJ .. , to detamlaa bow 
muda loww die yaJaa lboald ba. 

.,_ C--1-flM PDA action levela 
for ftalahed IJllmal fNchbould aot ba 
uNd. 
--~,,..,..,. aot-ued. 
... C--'"""8Yor Pmpalrmnt 

1bould aot ba ued to dartw water 
quality crti.rta for aqutlc life. . 

Reapom, Muy al .. commm:lally 
and -tlaaallJ lmpoitut aquattc 
orpaluu .,. -tad bJ people. If 
tbe llaYor ,. llplllcantly blipalnd. tbe 
- altbeN lpedee wlllba achwNly 
affectad. PlaYor Pmpalrmnt abould ba 
coaalderwd u affect tbat cu adv-ly 
affect tbe - al aquatic~ 

a Commmt-flM lmtnactlau for 
1W111 tbe otber data an aot "'Y 
datalled ud an aot matbamaUcaL 

ltnpoa,1 IPA bu tried to Include 
u muda detail ID tba IDatnlclloaa for 
ulna tu otbar data u an cunently 
juallhacL lxtnalw detail and 
matbamatlcal tnatment an not deemed 
re.U.tlc at thl• !Ima baca- IO little 
Information 21 Hailable concemlnc tbe 
·•arioua kinda ol otbar date. 

• Comment-flM llnal review of tba 
criteria abould allow revialon up or 
down buad OD 10uncl aclenliflc 
n!dance. 
~Tb• Guldellnu alway• 

bave allowed revi•lon lip or down. but 
thl• 21 DOW •lated axplidtly In tbe 
GuldellneL 

w. Comment-some bodle• of water, 
,uc1i •• - uses benchmark ,1re ... 
and tbe Houlton ablp clwmel, contain 
concentraUon• above tbe criteria for 
•ome pollutut• and •tlll contain aquaUc 
communlUu tbat an div-. baaltby, 
and prochactlve. Sucb lnformatton llhould 
ba ued In tbe NYlew ol tba criteria 
baca- It lndlcatn tbat IOm8 criteria 
are too low. 

Rapoa-«araly an tben enoup 
data avallabla to accuntely Identify tbe 
concentration• ol pollutut• to whlcb 
aquaUc orpnlama In bodlu of water are 
actullJ expoNd. 11le aampllna •chema 
abou1d provlda a aooll tlllmata of tha 
-- and Y~ of tba COIICCllratlon; :.:Z:b or ::C:::,'" cannot 

~ -tratloa• ol 
polhatula In _, bodlae al water. 11le 

~,....., llot.., wldi tlae 
but aJeo wldi locatla at Ncli tlaa. IO 
......... -.bataka ...... 
..,.._ ol lD:ar.t an localld at tbat 
time. 
A-..to.probl.a-tlaa 

daftnltlaa al .. -,table aqutlc 
_,.,.., Row -- - datarmfDe If u aquatic-,.... la baa1tbJ or 
productmf If a di- l)'ltaaa la. bJ 
daftnltlca. liealtbJ, la It a1eo. bJ 
daftnltlca. productmf Wbat .... 
minim- acoaptabla dl";L Wbat la 
tba minim- acx:eptabla Yltyf 
Sbould tba accaptabla leve1a al dlftNlty 
and productivity ba llta-.pecillcf II a . 
body of water accaptabla juat baca
no dead llab are obNrved. How many 
pouncla of trout abou1d a trout ,tnam 
produoa uda,.., to ba conaldarad 
liaaltb1 and productive? How don ona 
tnat -tile lpec:laa tbat may avoid 
IOm8 pariodlc IDCIH- In pollutloo 
laveb? II an aquattc acoay•tam baaltby 
and productive lf_tba-Uy adlbla 
porUon of a c:onaumed •padu tutn 
bad or contain• excetalva Nliduaa? 
QueaUon• •ucb u tbaM Indicate tbe 
dlfflculty of quantttatlvely fudllnl tba 
quality of aquattc 1C01y1tem• OD tba 
ba•la of tbalr acceptability or UHfulnau 
to mu or on any otber hula. Altboup 
Judslnl bodle• of water would ba a 
dll!icult Job, It certainly could ba done 
by a competent p,,up of tralnad 
profenlonala. Tba point 21 that It 21 not 
a• euy a Job a, 10me people would lib 
to think. There an allO people wbo feel 
tbat vutoua prlatlne bodlae of water 
llhould ba manqed baca- tbey are not 
a• productive a• tbey could be. 

A. menttonad aarller, tbe criteria 
document• derive criteria whlcb maJ ba 
too hip or too low for 10ma •padflc 
bodlu of water. Wltb appropriate 
modlflcatlona tbe Guideline• cu ba 
uaed to derive criteria for any •padflc 
body of water or ,-op-aphlc aree. In 
addition. It la certainly poaalble tbat ona 
or more facton whlcb affect tbe' toxidty 
of one or more pollutant• may not have 
been 1tudled very throuply or even 
Identified yel The criteria an baaed on 
tba but available Information and tba 
,tata-of-tbe-art of aquattc toxicolOIJ, 
but It 21 alway, poe•lble tbat ,omethlq 
Important hu not been adequately 
•tudled by replator•, dlKlwsu or 
academiL · 

Appmdl.,r ~ .... - lo Public 
C--la .. tba Human Haltla Effecb 
M.tllodolop f• DartvlaaAmblml 
Water Quality Crltarla 
/. Introduction 

On Marcb ta, tffl, tba U.S. 
Environmental Protactlon Apncy (EPA) 
announced tba availability for public 
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C--,__,.,:'111enlidl1Jol • 
llaale artt•ri• far •D bodlN ol water la ,-11-ti. Cltt•rl111bo111d bulte 
lplCl8o u/• - -,.:illc. . ,,_,,_Ill Ille lt•Dd•rd-..um, 
pr-. ~ _, b• aocWl•d bued 
11POOdl• ap•c1flccw-apedllc 

---•'- •• ,_. 
C--,,t~EYIII lldim9 la 

laluffldat d• t•• - crtt•ri. _, ,till 
~ ror "blablr buardout 

,,_,,_ If lb.. II 1ufflc:l.anl 
inr-11oa lo lndlc:• te tb• t a compound 
la "lllaW, bu•rdoua." dim abould b• 
lllffldalt IDlonlllloa to d•rlve • 
crlt•rla. eoo-11, II lnlufflc:lent data 
•r• av•ll• ble. by deflalllon DO criteria 
c:an b• d•rlv•cl. 
C..ual 

c--t-morr-Cril•rlaebould 
b• d•rtftd _,, far panulmt 
-.-,cte1"!'far«-pc,undewhlch 
pnNDI • c:l•• r lla•id lo lwmana. 

/CaponN: Cltteria CID b• derived for :z,..-,,ouad oo wblda lllfllclenl 

crlt•d• :a:~~ :,,=:ii:: 
- _, lev•II of •xpollln. ,._, 
C--1 lllllllrlO,Y: Ctlteiia abould 

b• developed to protac:t tenatrtal 
wlldllfa u well u humans and aquatic 

~Bac:a-oltba .... , 
Dumbar of di-wildllfw epeclN and 
di«- la tbar b•bltat. diet. and 
b•b• rior, It II aallblr tb• t e llnale 
crlt•rta CIOllld b• developacl to protect all 
wlldllfa epeclaa Ina••-

. cootaalaaL '111e IPA la cunntlr 
~ ,-Ille •pproadiaa to 
cle,rlaplill • n!ld-•llloclolau for 
d•rtYlill ...... c.11•11•• Uatlf• epec:lflc waa. ..... -1,,,.,. .. 
cle,111,11 ................ •ad ........................... __ ..._ .... far .......... ., ..... 

,_, 
c-..t-,,:ou.t• .rio.ld 

b• clllfftd br • hd p f•• -::ientillc 
,..., ...... br .. lPA. 

lf-,-'111e IPA!iu • laplative 
......... c1em•• -bl•at-1er 
ll-•lilrmllrllad ... •-pttbaftnal 
mp trttr far .. ,--. H-er, 
tba •A,_ eolk:tl•d tba •dYicl of 
..., .... , ..... IClaatiltl In thla 
elbt. It ...... b• IIOl•d lb• t tba 
-oltbape•rlftiew 
_.,..... ,_ b•• COOlidared awl 

---• DJ followed by th• EPA. 
Nooethele., the rapomiblllty for the 
criteria nm 10lelJ with the Aaency. ,.. .... 

Coaaawnl •uaunory. 'J1ie ambient 
water quality criteria •r• not tufflclently 
protective of apecla) poupe at rilk. 

,,_,_,_ la IDOlt - uch 
d-1 oontainl • epeclflc NCtion on 
1pecial pvupa • t rtak. '11119 II Intended 

· to Nrv• u • aotlce to lndlvldualt or 
a .. ncl• ulac tba crltert•: tb• t the 
derived crlt•rl.a m• J not be 1ufficlentiy 
prolecllva In all • ppllcationa. U 
1ufflclent data •r• available, 
lnfonutlon In the NCtion on 1pecial 
ll'OIIPI at riak could be 1118d tp modify 
the criteria durlna the 1tandard-aettlng 
proce11. 

la1ue II 

Comment •ummary: Comments 
expre11 concem with the fallun of the 
criteria ·10 epeclfically addre11 pouible 
toxlcant lnteractlona. 

Raponu: 'J1ie Importance or toxlcanl 
lnlerectiom In the environment cannot 
be dltreaardacl. Each document attempts 
lo 1ummarize the available data on 1uch 
lnteractlonl. However, elate the 
compoeltion of toxlcanla 11 likely to vary 
1ubllantially l.n cllffentnt areu, a 
general approach modifying criteria 
bated 1111011 loxlcanl lnleractiom i1 not 
available al thla lime. Further, the 
llmltatlom of valid approachea for 
deallna with lnter1cUOD1 In multi
toxlcant mixtvrea lhould be recognized. 

laaue 10 

Comment •ummary: Becau1e or the 
uncettalntlea Involved In deriving 
criteria, the criteria 1hould be limited to 
only one llanlflcant flsure. 

R-,.,,-: 'J1ie number of 1iplflcanl 
flpNa uaed lo UPffll the criteria II an 
•clmlttedlr •rbltruy cleclelon. The EPA 
NCOpl1- tba Inexactitude of theM 
aumben. 

Ill eoma-t. on 1Vott-Carcinop, 

A. Critllrla for CltemlcaJ CJaun 

ea;,,,,_; •urnn,ory: Two ba1lc 
approec:liea were taken In tba 
~II oo chamlcel cluan when 
1ufllciaDI data..,. not available oo all 
member• In • du•: 

(a) Cltlerla --• dartved for 
Individual c:hemlca1a on which 1ljfllcienl 
data were available •ad no criteria were 
recommended ror other c:bemlcalt In the 
clau. 

(b) A criteria wu derived for all or 
10me chenilcala In the c:lau hued on 
toxicity data on OM or a Few memben 
ofthecla1L 

Altam• tive "a" can be criticized ror 
"allowlna" contamination by "probably 
hazardoua compouncla" ll"IUOlllnt by 
chemical analcvJ. Altarnatlva "b" can 
be criticlzad for applylna a general 
criteria lo a 1peclflc compound for 
which data an not uaileble. 

What pldellnn with Juatiflcationa 
can be givea for eelectina either 
altemallveT Wb• I other alternatlvee 
might be coneldered7 

Raponn: 11ie l.nltial methodoloS)' did 
not adequately addreu the probl
•110dated with derMna clau criteria. 
The followinc NCtlon bu been added to 
the methodoloSY •nd NrYN u a -ful 
guide In the criteria derivation proceu. 

A chemical clau la broadly clellnecl u 
any sn,up of compounda wblcb •r• 
con1ldered In• 11.nale rilk _, 
docwnenl In crit•rl.a derivadon, 1-. 
are reprded u a chemlcal clau rather 
than u a IUJl)e -.,ound. A c:lau 
criteria II an e11lmate or rilk/aafety 
which • ppllH to man tb•n one member 
or a clua. and involvee vuyina clepMI 
or extrapoletion from available date on 
1<1m1 membenl of the cl•1a lo other 
clau membera on which 1ufflclenl data 
are DOI available to derive a compound-
1peclfic criteria (le~ a criteria baled OD 
data aolely on the 1pec1Bc chemlcal for 
which the criteria le derived). 

A clau criteria uaually appllee to 
each member within the cl•- rather 
than to the ,um or the compounde within 
the cla11. While the polendal buude•of 
multiple toxlcanl expoeure uw no\-lo b• 
minimized, a criteria, by definition. _, 
onen appUee to an Individual 
compound. Exceptlone may be m• cle of 
complex mixturft which uw produced, 
releated. and toxlcologlcally lellad a, 
mlxtww (a.a-, toxapbene •ad Pall). Few 
1uch exaeptlona. - attempt aboald 
be m• da to - Iha effec:ta ol 
envlroam•nlal partldonlna cllffwat 
pattmm el....,_tal lmlepart •nd 
de,radatlca GD Illa nUditJ ol th• 
crilfflL If ... effecte cnnot b• 



----- --------- ---------- - ---------

71171 ,.._. ....... I Vol .a. No. m / Prtday, NoYmlblr a. um/ Noaa-

.......i.uappropr1a1a .. ..._.ol 
-1&1DIJ ..... --,war di• 
crlterta. 

8ecaaerelalinlJalnaretnactural 
chantN wldila. clue "'-powcla 
cu llaft pr--.! affactacm thalr 
bioqlcal adlYtU... clue crllaria ahouJd 
ba aYOldad. W1Nmaftr lllflldant 
~ data an available cm• 

wldila. clua.. ~ 
,padftc crtlaria far that c:bamlc:al abould 
ba clneloped. Nmatbalne, for eoma 
chamlcal ~ tclanllflc judpaent 
may 11111Nl a llUftlclat cS.arN of 
11mllartty UD0111 cbamlcalt within a 
clu• to Juttlfy a c1u• crlt,ria appllcabla 
to eoma or alf mamban within • clan. 
Such • Jud,mant ahouJd be lnftuenced 
by • perceived rllk lo Iba hWIWl 
population If a clan crllaria wu not 
dertftd. . . 

Tha dnelopmant of a clu• criteria 
lhould tab Into comldaraUoa the 
followlaa: 

l•l A detailed review of Iba chemical 
and phyalcal propertln of chemlcalt 
within the poup lhould be available. A 
clON maUonahlp within the clan with 
rnpec:t to chemical actlvtty would 
•uant • tlmilar potential to reach 
common blolOllcal ,11 .. within Uuue,. 
UkewlH, 1hnllar lipid eolubWUe1 would 
•uaut the poulhillty of comparable 
• b.orpUoa and lll1ue dl1tribuUon. 

(b) Tha amount or qualltaUve and 
quanUtaUve data for chemlcalt within 
the poup lhould be examined. 
Obvloualy adequate toxicological data 
on • number of compounda within e 
poup would provlda a more reuonable 
bail• for extnpolaUon than minimal 
data on one or two chemlcalt within • 
group. . 

(c) Slmllar!Uee In the nature or the 
toxlcolOllcal rnpoDH to chemlcalt In 
the clan provldH additional 1upport for 
the predlcUon that the re1ponae to other 
memben of the cla11 may be 11mllar. In 
contn1t. where the biological re1pon1e 
ha, been 1bown to differ markedly on a 
qualit• Uva and quanUtaUve ba1l1 for 
chemlcalt within• clan, extnpolaUon 
or• criteria to other memben or that 
clan may not be appropriate. 

(d) Additional eupport for the vallJlty 
or extrapolation or• criteria to other 
memben or• claa, could be provided 
b1 evidence of 11milar metabolic and 
pbannacoldnatlc data, If avlilable, for 
101111 mamben or the cla11-

Baaed on the above comlderatlona, It 
may be reuonable to divide • chemical 
clan Into varlou1 1ubcla11e1. Such 
dlvlalona could be baaed OD blolastcal 
andpolnta (a,a.. can:lnopne/non
carcinopnl J. potancy, and/.
lllflld•acy of data (e,a.. • criteria for 
IIOIIW mamban of • clu• but no 
criterion for othan). Whila no a priori 

Umlll cu be placad cm di• extant ol 
l'lbdaNfflc:etiaa. w:11 wt be . 
axplicltlJ t-tlflad br di• anllahl• data. 

Cu• crttaria.11 propart, damed ud 
1uppor1ad. can CDl8tiblta nlld tclalllflc •-II olpotaatlal rW,./ealaty ud 
cu be ued In •tabll•hlns •pp'Oprlata 
,tudard•• CoaftrMIJ, di• clnelapmmt 
of • c1aae crllaria from an la•afllclant 
data bull can laad to •-iclUI •mn In 
undarnlimallna or avmwtlmallna rllk/ 
e•fety and lhauld be ri,orou•ly avoided. 
Althoup tclanllflc Jud,mant bu a 
proper If not totally explicable rola In 
the developinent of c1u• criteria. 1uch 
criteria will be ueeful and d• feneibla 
only If they an baaed on adequate data 
and eclenllflc reHOlllna rather than 
Intuition. The Jack of data OD 

dlulmllulty cannot be Uled •• the bull 
of a clu• criteria. Furthar, Iha d• llnltlon 
of eufflclenl data OD elmilarttln In 
pbytlcal. chemical. pbarmacoldnetlc. or 
toxlcologic propertln to jultlfy a clan 
criteria may vary remarkably depend.Ina 
on the desree of euperflclal 1tnactural 
almllarity and Iba F • vity of the 
perceived rial<. Couequently, It la 
lmperaUve that the criterion derivation 
eectlon of each document In which • 
clan criterion ii recommended 
explicitly addnm each of the key llaun 
dlecuaaed above and define, H clearly 
aa poaalble, the llmltatlona of the 
propoaed criteria and the type of data 
neceanry to senerate • compound-
1peclf'lc alterlon. 

Clas• alterla 1bould be corrected 
when aufliclent data become aveilable 
to derive a compound-apeclf'lc criterion 
that prolecte against Iba biological effect 
or primary concern. The aveilabillty or• 
good 1ubcbroni atudy would not mull 
neceuarlly In the abandonment or a 
claac criteria baaed upon potential 
carclnosenlclty. 

The lnablllty to derive • valid clan 
criteria doea not and 1bould not 
preclude regulation of• compound or 
group or compoundt baaed upon 
concern for potential human health 
effecta. The failure to recommend a 
criterion ii ,Imply• 1tatement that the 
degree or concern cannot be quantified 
from the available data and rlak 
aaaenment methodology, 

luue 2 

Comment 1ummary: To what extent 
can "guilt by auoclation" be uaed to 
derive a cancer-baaed criteria for • 
compound which baa been teated for 
carcln•nlclty with negative reaulta 
(e.g .. bl1(2-chlorolaopropyl) ether In the 
Cbloroalltyl Ethen Ambient Water 
Quality Criteria Document!, 

Re,ponu: Aa elated In the reapoDH to 
baue 1, "aullt by aaaocl• Uon" la only an 

~ ............... 
d•mallaa..-, 
A a.a,.,r., ~ Cd..., 

--· eoma-,~~ 
cqlDOlapdc: mltana - ....... 
~ ~baaadc:dtaria 
abould b• damed If ,-Illa. ,,..,_11ae,..,_.,..-. ... 
orpnol•ptlo mttana.,. llllt baaad oa 
toJdcolaalc ...... llaa ... laaw -
dlnct r•latlaafldp lo polalltlal -
human health alfac:ta. boda orpnol•pllc 
and toxldlJ baaed c:rltaria an pravidad 
wbenevc- poealble. 

i..ue, 

Comment •Ullll!KII)': 11M quality of 
orpnolaptlc criteria abould b• ~ 
In lerma of axparimatal dealp and 
1tatlatlcal analyal•• 

R#ponM: 11M rntaed mathodoloa 
recopJu• di• llmitallona of -i 
orpnoleptlc data: 

With Yer)',_ axcaptl-. th• 
publlcatlona which report tuta and odor 
tbre1boldt an cryptic In thatr 
dncrlpUona of teat methodolOlin. 
number of subtecu teatad. 
concentratlon/raponaa relatlonahlp•, 
and eeneory characteriatlca at apeclflc 
concentr• Uona above Iha thrabold. 
Thua Iha quality of the data la uaually 
wone than the toxicoloslcal data uNd 
for tLe aetllna of other criteria. 
Conaequently, • clear crltlcal,yaluatar 
or the available data OD a -pouDCI'• 
oraanoleptlc cbuacteriatica abould 
appear In the criteria ~t. 

laaue 5 

Comment eummary: Crtlaria baaed on 
oraanoleptlc propertln abould not b• 
con,ldered equal to crllaria baaed OD 

toxlcolastc effects. 
Rnpome: The revlaed methodoloa, 

make•• clear dlatlnctiQn bat... 
oraanoleptlc and toxicity hued criteria. 
The UM of the crlteda In the nplatory 
proce11 thould reflect an appnclall«. ol 
tbl, dlaUnctioo. 

C. Noturally Occuninl Co,npoundr 

laaue 11 

Comment tlWJIIJIClly. Bacqround 
level, ahould be deflnad IA terma ol di• 
quality of the data baN and 
se01N1phlcal/-eoaa1 nriattoa.. 

/fapo,,H: Tha ~ta_.... 
data on ba~ leftla olaatunllr 
oc:currlnc ~ wl .... 
lnfonnatloa OD Na-1 •-/• 
posraphlcal Yariatloa wli•a available, 
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depend oe die qull~ data bue 
on whldl die 11. V 18 · 
comidenitioaa ol ll-1alnti.. Involved 
In e1drapolallaa data from lnllutlon lo 
oral apoeune. and Ille qullty of the 
eddltloaal ,upportlna data. 
F. &JalMI NOAEL ,_,_ 
lauett . 

Cotmnent 1ummory: Can/ehould 
c:onc:entratlon Nlpo!IM curve• 
NpreMDtina • '1ull ranp of elrecta" be 
u•ed In dertvtn, criteria? . 

/lnpoM1: No available 1y1tem for 
utlllzlnc concentration NlponM curvn 
In Npr•Mntlna • full ranp of elfecta for 
d•rtvtn, criteria ha• bean developed. U 
•ucb a •y1tem doft become avalfable, It 
will be •-• ad by the A,eney. 
J•• u• 111 

Comment 1ummary: When moN then 
on• method la evaU.bt. to derive • non
carclnopn crltaria <• .... 2-year chronic, 
IIO-day, 1t.V). cu suidellnn be afven for 
1electlna the moat appropriate method? 

/lnponH: A. Indicated In Iha NvlHd 
methodolOI)', criteria cu be baled on 
1everal cWJernt !)'pea of data (e..., 
•tudln on hum•n1 or experimental 
animal•, •ubchronlc or cbronlc expo• ura 
pertoda. oral or Inhalation expo• ura 
routn. n.v, or •lmllar •tandard.J . 
Specific suld•linn for •-lectlna a 
particular •tudy or approach have not 
been rwcommended bec• Ule of the many 
Judsmental facton which arllnvolved. 
A. Indicated In the methodolOI)', the 
criteria derivation aectlon mu• t 
•peclJlc• Uy •tale the N• IODI for 
•electlna the approach and 1tudy u• ed 
to derive the crlterlL 

l11ue111 

Comment 1ummary: The approach 
uHd to derive criteria for non
carclnoaen, may not adequately addre11 
the que•Uon of whether chlldren are at 
p-eater ri•k then adulta. 

Rnpon,e: When 1peclfic data are 
available on women or chlldren • 1 
sroup1 at lncreaHd riak, It 1hould be 
1tated In the document and diacuued In 
the criteria derivation aection, but 
1hould be uaed to modify the criteria 
only If 1ufficlent 1peclJlc data are 
available. Thia l1 a highly judgmental 
declalon which must be made on an 
lndlvldual ca•-. 
J•aue 17• 

Comment ,ummary: Criteria baaed on 
carclnopnlc elrect1 mlaht not be 
edequate to protect humans from 
muta,-nlc, teratopnlc, or other toxic 
elfecta. 

RnpoMe: With very faw exceptlon1, 
criteria baNd OD carclnopnlclty are 
probably p,otactlve for other toxic 

effect•. Hownw, alteniatlva criteria 
cu be d•rtftd hued - -
carcllqenlc alrec:ta Oil • C&N-by-ca•-
baala If there la Ulf doubt of the level of 
p,otactlon olrared by tha cucer hued 
crltaria. 

C. Alt.motive Approochn to the 
0.velopment of Crilarla for Non
Carcinopn, 

J•aua 18 

Comment ,ummary: I• th•N • 
reasonable way to \lie multlpla NOJ!L/ 
NOAEI.a lo derive crltariaf 

RnpotlMI: The revlaed methodolOI)' 
clearly 1ndlcetea that all toxicity mu• t 
be con• ldered In derlvtn, criteria and 
multiple NOELS/NOAEL• are used. A 
detailed mathematical approach uainl 
multiple NOBL/NOAJ!L data ha• not 
been davaloped or accepted by the 
aclenllflc community. 

J•aue 111 

Comm•nt ,uaunary: I• theN • 
re•10nable way to \lie dole/Nlpon•e 
data to derive criteria? 

Rnpon,e: Mathematical modela for 
derivlna non-cancer baled criteria are 
available. However, they have not 
aalned wtcle acceptance In human riak 
•-•menl Until variou• model, have 
been reviewed ID are• ter detail. the 
Aaency uaea the cunent approach. 
ba1ed on that recommended by the 
National Academy of Sciences, aa the 
moat appropriate. · 

J•aue 20 

Comment 1ummary: Confidence 
Intervals or a range 1hould be u•ed In 
derivlna alterla. 

Re1po11111: A workable method for 
ualng confidence lntervala In derlvlna 
non-canc.r baaed criteria baa not been 
developed. Given the many 
uncertalnUea Involved ID this proce11, 
the U1e of confidence Intervals could be 
mlaleadlng ID 1lmply considering 
proble1n• In atatl•Ucal variation without 
con• lderlna problem, In 1pecln to 
species convertlon. Safety faclort are 
an accepted procedure and are used to 
conalder both problem• In ala ti1tlcal 
variabtllty aa well u problem, ln 
apeclea to 1pecle1 convenlon1 and 
Individual 1u1ceptibllity. · 

H. Expo1u1Y 

J11ue2l 

Comment ,ummary: Should non
cancer criteria be baaed on all 1ource1 
of exposure bec• Ule they are derived 
from eatlmatea of ADI, (acceptable 
dally Intake) which define tatal dally 
acceptable do1e• for m•DT 

Rnponu: The m..ethodolOI)' ha• been 
NvlHd 10 that eallmatea of total 

..,_._1i-.1c11!f .. ,._,... crttalta. ........ of ___ ..... 
caumaptloa _ _.. .. ..,,,.._ 
criteria. Howffw, die crtlllta 1"911 ca 
be modlllecl bJ c d f 7lffll 11111191N of 
axpoem9 ID die t11nd rcl•ltfl:II 
~'11111appl'Cllldi-,W 
partlcul"'1 clallnbla baca-axpoaara 
coadltlau wll1 probeblJ Y•rJ mubdlr 
onanp,nalbaala. 
J•aueU 

Co11111tMt Sutntnary: U IUfflcimt data 
are not available oa all - of • 
axpoaun, cu any -bla 
•11umptlom be made to lactar IA all 
aourcN of axpoeura or c•D/lboald u 
addltlonal MIIIIC8flaJDly" factor be UNdf 

llnponMI: Whan DO 1'8• -bla 
eatlmata cu be made of coatrlba~ 
from non-fleh diet and from air, It c•IJ be 
•11umed that oae-baJf of die axpoaara 
coma from water and IWl aad oae-baJf 
coma• from other-. '11111 la · 
equivalent to dllna u addltloaal Nr.t, 
factor of%. It la racoplud tllat Iba 
inability to quantify all - of 
axpo•un adda u addltloaal a1-t ol 
uncertainty lo Iha crttaria. 

l General /uun 

J•aue 23 

Comment Summary: With the 
exception of NCQmmendlnc waoc,c1 
aclentlflc judpient, w cu •pec:lflc 
suldellnn be afven for •c:ceptlna or 
reJectlna • •tudy or NI of •tudla u a 
data ba•e for crtterta derlvatlonf 

Rnpo/JMI: Specific pldellnn cannot 
be afven for •cc:ep::rajactfnc 
• tudln. Sclentlflc t must ba 
exercl•ed In view of mqnltude ol 
the total evidence on Ille c:hemlcal or 
chemlcala under conatderatlon. Chronic 
data and appropriate expoaura roui.. 
are moat dnlrable. 

J• aue :U 

Comment Summary: la tbera a need to 
lndlvlduallze the criteria derivation 
proce11 10 that Ille "n• tara of Ille toxic 
•sent and Ila mechanlam ol actlonM c•11 
be more explicitly couldandT If •o. 
how can thl• be accompllabadT 

R111pon,e: 111a crltarta derivation 
proce11 don com.Ider u lp8Ciflc:aD:, u 
po11lble the nature of the toxic •-ant 
and. when known, Iha mechenl- 'II 
action. 

J•aue 2ll 

Comment Summa,r, la Iba~ 
Woodward model adaqute fw 
convertlnl Inhalation doaa data lo 
"equivalent oral c1oaaa,w or -.Id a 
more aophlatlcai.d appl'OIICli INI uedT 

/talpOIIH: 111a darlvatloa of-• 
quality crtt rt• ha lallalatioa data II 
an admlttedly llan-..-, n. 
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O::..~'='!""~~, ::~ -::=.-,.c-.::.,..,__ 
........... ,...ce.-be 
de• I d 

Notal--,.,.....pllDNr ... ,.,,1111~ ...... 
._ "-....... 11DNr11eca

...... ii.--.. addecl 18 a 
lbced ._. ud Ilia• ... Ille law111I 
llnt otclerldaeta Nqtdn a llDNr ,..,_to ... ndatloa .. 
_.tiaaoldlelNt...,._u It,. ....... "' ... act1n1ar.• 

b. Clllalcallwldc:li .. Mulllfllll an 
L1blJ ID W-C.-'111Ja II 
c':zD1 11 d • Ille bull dial not aD -=ca--. C, -'zloo tlt1ldlae OIi ltadlatloa, 
a,u.a...., Aflatom ebow a Llnaar 
Dole r1111a- PaU--ftle II 
chaa.,.d OIi ... followta, polllta: 

ltadlatloa can:ma,aaldty c:aDDOl be 
appllad to dlamlcal can:ma,aaldty 11eca-..., act"' ce-t 
mechenleee . 

Not ., ndlatloa cioeHnpoaN data 
11 llnaar. 

8moklnc data an compounded by 
dlfflcultlall with coc:ardnopm and odm 
axpc,RNa. 

Aflatom data rely purely oa 
ntlmatacl axpoeurn. 

RnponN: (al ni.-torpotnta 
out dial even Ill mutqennla tat 
IJI'- there II a level of muta,enlc 
rnpoaN that II too 111W1 to be detected 
and that below thla level the llhape of 
the doN-nepame c:urw cannot be 
meuund. Wblle thla ,. true. the 
Aaenc:Y'• point la that the mulqenHla 
data available an fundamentally 
COIWIJaal with a linear no-thrnhold 
mec:bani8m of action. Another 
C011111M111tor ha1 mlalnterpreted the 
mutqnHla doN-reaponae data. A. 
prnentacl by the llrillnal authon. the 
data ehow- rnidual mutqenlc 
activity at uro doee. Thia la Interpreted 
~ u beLna a threahold below 
wbicb DO l'NpoDN OCCUN. Another 
commator IUpporla the AaencY'• 
-.tantloa thet the mutqeoea11 do ... 
mpoaN relatloaahlp la linear by slvlna 
a poulbla explanation for the linearity. 

(b) '111a feet that chamicaJa which are 
mutqenlc: are "likely" to Induce c:ancera 
don DOt Imply thet "all" mutqena 
ca- cancer. l'llrtbennore, thoN 
mutapna which •-DOI ebown 
exi-rt-taDy to be c:arc1no11nk: could 
not be acceptacl UMquivocalfy U DOD

carcmo,mlc 11eca- of the uncertainty 
ID Ille el9dy outcome. 

(c) Boda dlamlcale and ndlatloa ca-DNA duiqe and lllbeequent 
Ill-'-wlda the normal functionln, 
ol DNA. aldioap tl,a mechanlw, for 

c:NIIIIII .................. 
ndlatloa 11111 c:IMalolJL ._. 

.......... _ .......... ... ............. , ... ..,. ____ ._. .... ....., ...... 
DNA.,.._, ._, c--t--,,y:Sn..a 

_.. llllilll dial 1M ,-lblllty of 
thnaoldelaratleut-...ia.1 • C.....-,,:A •11rct1rn 
c:an:ln..-•aot-111-ahh --id .... be .... ..._ ........ 
be adclrwed la ..... detail •-/or .,_. or I I ..._. _ 
ce.-be NlohN attldl tlaa. '111a ~ ..... ftiw J C 
,-lblJltJof.--.a 111r--•crM- lmp!Jtllata ................. be 
-mmchdblllefollowta, _..,,.....,_ ,,,. Ila 

::;r::;: clllarolora. PCIII, ----dilartna::n:.:!a:r~:. .=:=:.:=~-=-
~CarmadJ lMn la DO :-=..:.0..i:,::::.=-w 
eatiafactorJ Ddaod for lltlmalllll the ,-ialluWtal.lll Nt lhw, ..._ _ 

-~-~: Ille . Inc c 1111th ___. I bJ O II-. 
meclianlP,a fnr eucla actloa are but nquln ._._......_to lrlltlall 
lllldantood OIi a -.by-cw but• to ::= .=. i:» ,;;:tlldlal 
the point of belna able to )ultifJ a ID~ ad ..,.._tt, llmllft 
epec:lflc utrapolatloa procedure, the bnportut _,-JH I I fldl 
llnNr, -thnebold coacept wW be mw!J~ tlald" aot,.. ..a 
uaumed to bevalld. '111a "llMutud" enouab adantood lo,..,, .. _ ,,,a i:!rtl•::c-u: = ~t la partlc:u)ar doN 111111- atnpolatka 

0 

approach for compound• havina a llharp model. 
upward curvature. INue I 

For the epeclflc chemlcala referred to eoam.nt nlllJIJtUT- Anotbw ..,_, of 
IJI Juua I. DO evidence WU pnemted In -la .i,an,aely oppONd ... _ 
eupport of a carclqenlc: threebold cloN ... __ ,.._,... __ ...... .... __ ...., 
except few chloroform. eom-tora .....,_ uemnptloa- 18 .,. _. 
•late that chlorof- lnducee an model. Crttldaa of Ille~ 
lncreued nte of c:ell piollferatlon. a-.,tlon - -1 exlalllllnfr 
which they pplldUy equate with artk:ulatacl bJ -ton wblcla 
carclnopneal1, at hip doNe beca\181 of -.tanded that Ille -tbrwbold 
a cytotoxic re1pome which la wirelatacl uewnptloa II: 
to cllrect DNA Interaction and which ContnrJ to .,~._~""-- and lop:. to 
therefore la not expected to occur at low =~•~~.:=,a 
dOML Three plecea of evidence are --. 
cited In •upport of that poeltlon: (•) product of the d•-IN to obl&ID a ebnpla 
chloroform la not mutqenlc In the Amn and IIUJ•lo-ue -tbod for c:riteita 
te•ta: (b) at dole• bllow 15 mg/'q/day, clerintloa. 
mice •bow no exce•• nte of DNA A related OOIDDMlll CXllltended that 
1ynthHla In kidney and liver tlaeue. Thia thrnbolde an apparent for_..,_. 
exce11 la expected for a cytotoxic and thentfore-tinn Ille ..-aecl 
reaponee laadlna to cell prollfentlon: (c) relatlonehlp of c:ardnotenlc:itJ to 
Roe et al (19711) on the b .. la of mutqenldty-direabolda aboakt be 
re•ponee• In four •tralne of mice, bu poetulatacl for carclnapaa. 
Htabllabed a no-carclnosenlc effect R#,--: C--ton •tale dial Ille 
level of 17 ma/'q/day, whereH the linear DOD•tbrealiold model 11: (a) 
po•ltlve NCI experiment ueed by EPA conlnrJ to axperianca and ia,tc; (b) 
for the water criterion wa• carried out at conlnrJ to wliat le lmowa alloat 
3Xl-tOO ma/'q/day. biolopcal ayai-; (cJ-tnrJ ID 

Before the exi•tence of a tbrnbold for exlatlna ec:lentlflc data and (d) • 
chloroform can be e•tabllabed Hveral approach bued 1111 falda diat oould aat 
luuea need to bl rnolved: (a) are the be dlapiovad bJ aJ17 facts. 
no-effect levela In the DNA •ynthHI• (a) '111a llnHr -lllnabold -,dal 
1tudiH and In Roe'1 obeervatlone reel don DOI Imply, u --' bJ a 
pbenomona or only artlfacta OCCllffllll -tor, lidaar~a) - II 
llmply becauee the limit of detactlon In Inevitable ID Ille pibllc or 18 
theN 1tudln WH beina reached? (b) heavily expNed 1Ddalrial wwbn or 
The relation between die c:ellular ~,!"J, all eubeta- .,. w I I la 
prollf .. tlon. which la allesed IO be It eta IN that 1M ,-oll •lllkr el a 
mani!nted by lnc:reaNd DNA IJDthnie. ,,._ l9llilll - 11 pioportl I I ._ 
and c:arcinollDala la undear, lillce In the UIOUlll ol can:1Dat•a ID .... M II 
the DI0\181 •lninl aMd by Na kidney axpoeecL 
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(ll)Pllll.._....._..,.__ ............. _ .... --. frl.alCMak:alllaoalyl.CIOOtot.OOD 
_ .. ....._..,.._......, Iller di Nl.....,_IDcablatau per,-r.A ..... _.,.lemadeof 
la Pl I 1 --..-,--alulaal polbdlaa11111c1••m=- .. '"iatba 

(c)Dr ........ ,..._ .. _. ..,._ • ........, ... --,.u S-....ltlwr-. 
................ ,,.c ••- tMcr::'n I I pollllcJf«uimaltla RMp«w:Fordllorolcra.c:arboa. I.I,..,__ ... ....__,,., aa IJta1ad ...,.i. tetndalarida.Uld~ 
"'.... ........ ... ._ u tbaualyat---thataD oldie ......aw.Ii I • ._._. _..._ wOlbn ... mqqad •t tban.Vlnela 
die lie:,..,.• uwlc:M 1t:, wl CoouMnl ~-• •• ao for thalr .tin Uletime. la raaUty 11101t --r ...., ...... _ 1xpartamt. liow9YW larta w1 wall nan. wOlbn.,. DOt axpoeacl ccmim-1.y-to 
rtt• If•.., It .. .....,_ la r.c:t. Cllllld ... .._ dlala aatlmatn lavala .. lllall• tba n.v wl IIIOII work 
i. .... ,.. .. diet -..a - (crttana). • for oaly • law pan •t tbna Jobe. 111b 

dmtw _.. ..... die___, R-,--la ....... wbldi of NYenl proc:adure-U-'" tba •varqe _.......,. •lat JIGII t= animal....,,_ ID-• dia buta for tba llfatlma axpoRra brat leut • factor of 
__,... _ ..._.,. dlr, .. rlN t, quldltallff dlk a•tlmata. tba quality of 10 and tba rtak aatlmatn for tba worbra 
rt_,.• 11ia ,..,_, ..... wttlt thta aadi .... ,. d 1wrl -1 welJ U the an loo hip bacaUN of axpol1ll'I 
c ml111I• ._.._ llcpa faclar. Aa uplalaad In a1111111¢lou 1119d by tba-tor 

(cl),,_,._, __ tut It wwld tba snuibla. a axpartaat wttlt • rather tban lolely bacaUN ol u 
ba axt1-• 1J dltllailt ID - .... tiff ..all_. ol ulaala ta nJactecl In ov.,..tlmatad llopa factor. 
aptdnlq data aa pioaf tMt • faYCII' al• ..... axpaitaaot II tba two For aflatoxiD tba -tor ebowed 
carclDCJlllllc tlnahold Plata far• bava • limllarcloa• r11paa11 that tba mulU.tap modal llta tba 
Clllllllload Ufllll poattlva animal ralatloaMlp. A limllar ntactl= la alao obearved hamu data_.. doNly than 
l'llllltt. made If u axi-t-Dt ta Jact,.d to ba · tba on•-hlt modal Tbanfon. that 

unrellable for otlMr--. llac:aUM of •nalyata partially Juatllln tba revlMd 
tba ,trata.•paclaa. ud - .wr-.11 procedura, •lthoup tbla c:ompound la 
la comtdarN lapropar lo cakalata an not oa the ••ter qaalitJ llaL 
•vanp ftlllOIIN acroN all ulmaJ 'J'he c:rfterloa for anenic WU buecf OD 
epedaa wl dN!pata tbla •varap u human data. wblch w11 linlar with 
tba carcblopDldtJ potancy for •nlmal1 doee. HoWIYer, none of the neaaUve 
la ..-,.1 apldemiolOIJ 1hldln In .,.., wttb blah 
luua1S 

Comment •wnmary: The IPA method 
la in-ltlva lo nprodudbWty of the 
rnulll. multi •t loww doaea. and the 
nwnbar al ulmalt per doa• poup. 

llnponN: la Judalnl wblcb of eeveral 
ulmal ltudlae to - u Iba bHla for the 
quantttatlva rtak aatlmata. tba qullty of 
aach •tucb' la couldand u wall u the 
numertcal llopa factor. Aa explained In 
Iha praambla. an axparimenl with I 
email nwnbar al ulmalt la ralectad In 
favor of• larpr axpartment It the two 
have• lllmllardoa•-rnpoaaa 

· ralationahlp. A lllml1ar retecUon 11 •lao 
mad• If an axpariment la Judaed to be 
IIDflliabla for othar rauona. Becauae of 
the •train. •paclaa. 111d NX dlfferenca. 
II la conaldmwd Improper to calcula le an 
avarqel'llpoaNacroaaDulmal 
apecln and claefanata 1h11 IVar•ge II 
Iha carclnoaenlc potancy for •nimal1 In 
,ener•L 

luua14 
Comment AIIIIIIIOrY' Several examplee 

.,. alvan of tba fallura of tbe one-bit 
model to pndlct - ratn In hwn•n1 
bued oa "Jlldamloloslr •tvdlee: 

Anal,... al date oa: chloroform. 
carbontatndiloitda, 
ta~ aflatoxla. 
chlordua, --ic. ud barylllwn. 

la I au-rolua!,- of DDT. 
dialdrtll. ... atlalmdn, It la lndlc:atad 
that Iba --wt aadal pnd1c:ta .. 
lnddam. oltll,GIIO liflr-per 
JIU but tltat tlla obaarYad rnpo1111 rate 

-drlnldna water lnala of anenlc wu 
lnconalatact with tba model d•valoped 
on the buia of Iha Taiwan akin cancer 
data. 

Commelllorl ntimated that the 
annual number of cancer c:aNI caUMd 
by beryllium Intake la about 1'.000. 
1bay pva no ,.._ why tlala llUIDber la 
conaldered excnalva coaalclerini that 
400.000 ca- per year •ra obaerved 
from all ca-. 

111111115 

Commttnl ,ummary: Baaed on the 
above lypel of analylH. ,ever•l 
commenta ncommended tbet 
epidemloloSic data be UMd to tell and/ 
or modify rilk •tlmatn. 

RapoM«The Aa,mq qreee that 
aood epldttmlolopcal data •bould be 
UMd to ntlmata or modify rtak 
e1timatn. 111a A,ency •lw•ye preferred 
uain, epldemiolopcal data to Iha ulmal 
data In derlvlna ••ter quality criteria. 

laaue 11 

Commttnt ,ummary: Some commenll 
•uaeat that 11lectlon of• particular 
model ehould be left open wl aubject to 
the n• tura of tlta experimental data and 
epldemlolaslc ot metabolic Information. 

ilaponMt:Tba Aaeu,::y doaa aot ..... 
that the 11lac:tloD ol I particular modal 
lhould be left open ud 111biect to tba 
natura of tba 111p1rmm1tal data for Iha 
followina - Whn behavior al Iba 
cloee-iwpoDN Qlrft •t low cloaaa,. aot 
1ufllc:iantl7 lllldantood. It II -
•ppropriata to pndet•rmlaa tba low-



hlllal ....... /Vol.a.No.zn/PrtdaJ,No. •••-/Nlllw 
._.....,.tlonaodr'C Id~ ........... _......., 
...,. ........... _.o1 .. c:;-1rtc-- HIPIMI _,,._.. ............ Ir.,.., l:'1 ..welt .......... "' ........... .... 
........... NIii', ..... .., ... 
ftllllldaal,..ala .. ._.._ 
........... ..,...._..,_that 
clllhnat doN 111paw modela-W llt 
well a Nt ol lllp ._ data while their 
low-daN txtrapolalkma dl&r 
drutlcally. ,,..,._., the Nlectlon ol 
die =lion model eboald be bued 
- olc:an:lnopnlc 
mec:11an1,-1-111oap limited and 
debatable) ndier tliu balna detmmlnecl 
tolet, bJ tba blah dole behnlor of die 
doN-nepome cum. 
luue17 

Coaun.nt •lll1llltOIT, Other commenta 
1uaeated that the -bit modal tbould 
be 1118d onlJ In die abeence of data 
IUllffllnl that other modela lfve a 
better ftL 
Rn~S.. napoDM to la1ue 11 

and the appendix. 

luueU 
ColnlnMt •lll1llltOIT, Two commenta 
-" that NVenl modela uted for 
uaJyata aloaa with appropriate 
confidence lntarvala would more 
objectively reftect the 1tate of tclentlfic 
lmowledp. 

/lnp«IH: 11ie lndulon of NVeral 
arbltnrJ modela In ordel to ,.1 a range 
of rlak nttmatn would add Do 
additional tclentlftc Information while 
at the tame tlma would create confutlon 
and thenby undermine the utility of rilk 
ntlmatn. n.. model chOHn by the 
Aaenc:y It reprded u 1Mna a plaulble 
upper llmlt to the rilk. 

l11ue 111 

ComlDl!nt 1ummory. A ,.neral 
di1CUUlon of alternative model, 11 given 
In tome of the commenta. Spec:lflc 
modalt recommended lndude: Logl1Uc; 
Problt; Multi-bit; Mantel and Bryan: 
Weibull: and l'llannacoldnetlc. 

llnponn: n.. lndUllon of aeveral 
arbltary modelt In ordv to,., a range 
of rlak uUmetn would add DO 
addltlonal ldanliftc: lnformaUori while 
al Iba tame lime would a.ate confulon 
and thereby undmnlne the utility of risk 
nUmetn. n.. model chOHn by the 
Aaenc:y It reprdad •• slvina a plaulble 
upper llmlt to the rilk. 

B. U.. of Confide111» lntarval• 

1-2111 
Comment -morr- Confidence 

lntarvala - ...... ebouJd be aMd In 
darlvinl c:lltaria. 

...,._.,..,..,,, .... t ... ...... ,r1, ........ ...w 
DOtbe_.lD....._die ..... ol 
~oldiecnlllta ..... ..... ................. _,. 
-'alntlae wlllcli ... DOt ..-tlftabla, 
eudluapedee~la 
mataballa.dlet.w,etcq111 
epedllcltJ, and ollwr bloqlcal 
vutablae. 

C Spec/• Conntslon Foctor fWr 
WJ~ 
luue%1 

Co1111Mnt •lllnlllOl'T, Commenta 
1uanted dial thla factor maJ DOt be 
appropriate for c:udDopm bec:a- (a) 
DNANpalrn=tobeln-lJ 
propartlonal ta wafabt, and (b) 
mlxed-func:tlon N edlYltJ, wblc:11 
mar activate c:an:inolelll, la bJaher In 
rodenta than In maa. Eumpln wen 
lfven lndlc:allna that man la Ina 
NDlfllff t11an experimental IIIUUIIUI to 
chloroform, aflatoxfn, and Yin,t 
chloride. 

Rnponn: Althoup tome commenton 
cli--.edreuonewhytheepec:ln 
c:onvenlon factor, (70/W)~ maJ not be 
appropriate for partic:ular c:ompounda, 
Do •uaeallon wu made for an 
alternative -thod wluc:h would be 
valid In aeJ\8ftL Commenton •uae•ted 
that mlxed-runc:uOG oxldaN ac:tlvlty le 
lower In h-A. tliu In rodanta and 
that humant -'abollsa c:hloroform lau 
complete~ than an1ma1a. but fac:ta lib 
th-. even If quantified would have 
uncertain lmpUc:alloni to c:ardnopnlc: 
potency In pneral bec:aUla lncreued 
metabolic: ac:tlvlty could both enhance 
c:arc:lnopnlc: potency ·by "lnactlvattna" 
the a,enL 

The &ac:Uon of a compound (e.1-
chloroform) llllllletabol.md may have no 
rela lion at all to the amount of ac:tlve 
metablite formed. In the ,.nen1 -!hod. 
the cube root factor la-tntended to 
account only for the body tlza difference 
between animal 1pecl11 a, It relates to 
the availability of the c:hemlc:al to the 
body li11uea. Any 1peclfic knowledae 
available on metabollam dlfferenc:ea 
would have to be Incorporated 81 an 
addltlonal factor If II could be dJrec:tly 
rela led lo c:ancer Incidence. In pneral, 
mlxed-func:tlon oxidate ac:Uvlty hat no 
dear relation to cancer oc:c:urreDc:e, 
therefore, c:annol be lnduded In the 
aeneral approach. 

The beat apporac:h for chac:ld111 the 
validity of the 1pecl11 convenlon Jac:tor 
le to corralata c:an:inopnlc potency of 
apnta In anlmalt with that In -
where lllltable Information II aftllabla. 
Thi, WH clone Ill a pnllmhw;, faablon 
bJ M-'- (quoted by one 
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