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PREFACE 

Thc purposc of his rcport is lo prcscnt and a n n l y s  allcrnetc ~osicological bcnc1m;uks for  
scrccning chcrnicals for aquatic ccological cffccu. This work \vas pcrlbmcd undcr Work .Breakdown 
Structure 1.4l2,2.3,04,05.04 (Activity Dnm Shcct X304. "Tcchnicd tntcgmtion-Risk Asscssmcnt"), 
Publicillion of his documcnt mccb il milcs&mc for die Environmental Rcstomtion (ER) Risk Asscssmcnl 
Progam. Sincc h c  prior cdilion oftliis rcpon (Sutcr and Mabrcy 1314), both h c  U.S. Environmcnltll 
Protcchon Agcncy Officc ofSolid W m  and Emcrgcncy Rcsponsc and EPA Rcgion IV havc dcvclopcd 
scts of scrccning bcnchmnrks Tor w k r ,  This rcpon includcs those vnlucs and updntcs thc othc r 
bcnchmarks that \vcrc prcscntcd in Ihc list cdilion. 
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tCS0  
LOEC 
MATC 
NAWQC 
NOEC 
OSWER 
RI 
SACR 
SAV 
scv 
ss 
svs 

mcdinn lcllial conccnwdon 
Lowest Obscnicd ElTccl Co 
Muimurn Acccptitblc Tosiciwt ConccnWuon 
'Sntion;il Ambicnt W i W  Quality Critcrin 
No Obscnlcd EKcct Conccnradon 
Ollicc of Solid W ; ~ s t c  and Emcrgcncy Rcsponsc 
Rcmcdial Invcsdgahon 
sccondie aciitc chronic nlio 
Sccondiuy Acutc Valucs 
Secondary Chronic Vnluc 
scnsitivc spccics 
scrccning vi\lttcs 



ESECUTIVE SUMLMARY 

Onc ofthc initid stags  in ccological risk nsscssmcnt ol'huiidous wnslc sitcs is dic scrccning of 
contaminnnts to dctcrminc which, if  imy, of dicm arc ~ v o d i y  of funhcr considcnlion; this proccss i s 
tcrmcd conLmhant scrccning, Scrccning is pcrformcd by comparing conccntrntionz in mbicnl mcdia 
10 bcnchrnark concentrations dial arc cillicr indicadvc of ;I high likclil.rmd of significant cl'fccts (uppcr 
scnxning bcnchmarks) or of n v c v  low likelihood orsignificant cfrccts (lowcr scrccning bcnchmurks), 
E~cccdrmcc of iin uppcr xrccning benchmark indicab ~Iia~thc c hcmicd in qucstion is clcnrly of conccm 
and m c d i d  actions iuc likcly 10 bc nccdcd. Excccdmcc of n lowcr scrccning bcncliniark iridicntcs dint 
n contaminimt is of conccm unlcss ollicr informotion indicutcs LJi:it llic dah  arc unr,gliablc or th c 
comparison is innppropriatc. Chcmicals wid1 conccnwntionz bclo\v thc lowcr bcnclirncirk arc no1 o f 
conccrn if thc ,mbicnt dam rrrcjudgcd LO bc adcquntc. 

This rcpon prcscnls potential scrccning benchmarks for prokclion ol' aquatic lifc from 
contnminants in tvntcr. Bccilusc thcrc is no guidnncc for scrccning bcnchmarks, n sct ol' nltcmdv c 
bcnclimxrb is prcscnlcd hcrcin, Tlic nhcmntivc bcnchrnarks arc bnscd on dilfcrcnl conccplua I 
npproiehcs LO cstimtiting conccnmnljons causing signifi cant cffccts For llic uppcr scrccning bcnclimark. 
hen: ;LR: thc O C U ~  Nabond Ambicnl \VaEr Quality Critcfkr WAWQC) itlid t h ~  ScCOndbT clculc vducs  
(SAV). Thc SAV conccnmtions arc valucs cstimslcd wih  XO'VI conftdcncc not to cscccd dic unknown 
ocuk NAWQC Ibr Ulosc chcmicnls \villi no NAWQC, Tlic nltcrnalivc chronic kticlili1ilrks xc lh c 
chronic NAWQC, thc Sccondq  Chronic Vnluc (SCV). Ihc lowst chronic valucs for fish and dnphnids, 
Ihc Io\s~sL EC20 for fish and dsphnids l'roni chronic tosicity tcsts, llic cstimntcd ECZO Ibr n scnsilivc 
spccics, and dic conccnlrntion cstimtltcd rn CI?USE il20% rcduclio n in dic rccruit obunducc ol'lugcmoulli 
bins. It is mcommcndcd hilt nmbicnl chcmical conccntmtions bc cornparcd to dl of Ilicsc knchmuks, 
If NAWQC YC cscccdcd. h c  chcmicals must bc conbminannW of conccrn bccousc dic NAWQC ;rr c 
nppliclrblc or rclcvnnt and nppropriatc rcquircmcnts (ARARs), 1 TNAWQC xc not cscccdcd. but ollicr 
bcnclimmks arc. conltlminanls should bc sclcctcd on Uic basis of dic numkr of bcnchmnrks cscccdcd 
and h c  conscniatism of tlic p,dcular hnchniark valucs, as discusscd in tlic tcsL 

To tlic cstcnt diat tosicity daw arc nvailablc. this report prcscnls Ilic nllcrnntivc knclimarks fo r 
chcmicals LJiat hwc  bccn dctcctcd on llic Oak Ridgc Rcscnulion. It also prcscnls lllc data uscd t o  
calculiltc thc bcnchniarks and Ihc sourccs of Ihc d ; ih  It compares llic bcnchmarb and discusss dicir 
rclativc conscnwism and utility. 

This rcport supcrscdcs n prior aquatic bcnchmilrks rcport (Sulcr ;md Mabrq  1394), It ildds hvo 
ncw typcs of bcnchnwks. I L  also updaics dic bcncl\tnnrk vducs wlicrc npproprialc, ;tdds somc nc w 
bcnchmnrk ~alucs. rcplaccs sccondnr?, SOUKCS \vi& primary sourccs, and providcs mofc coniplci c 
documentation of llic sourccs and derivation of all values. 



2. INTRODUCTION 

An important cnrly slcp in dic nsscssmcnt ofccologicnl risks poscd by a conbniinatcd sitc is dic 
scrccningofconminanb In many CQSCS, ConccntrnGons in wiltcr will bc rcprtcd for morc llran 100 
chcmids, most orwhich will bc rcpomd w undclcacd ill some dcliticd liniit ofdctcction. Tlic asscssor 
mustdccidc which ofthc dckclcd chcmiwb constitutc an ccological I imrd and which ofdic undctcctcd 
chcmicnls may pox ii I imrd at conccnurrtions bclow llic rcportcd dctcction limit!!, Tliis scrccning is 
donc by comparing Ihc l rpr tcd conccnlntions to tosicological bcnclintnrks, If conccnmtions of a 
chcmicnl cscccd ih bcnchmnrk for J particular mcdium, llicn i t  is tvodiy of f d i c r  mcwrcnicnl nnd 
nsscssmcnL I f  noL it can bc ignored (assuming h a t  Lhc analytical dam arc adcquatc), 

In pnclicc, a scrics ofbcnchmruks ofdiil'cring conscmtism niily bc uscd, Escccdmcc ol'an uppcr 
scmning hchmark  would suggcsta SC\~CI-C hazard and a nccd Ibr urgcnt nction. Noncscccdancc of nll  
lowcr scrccning bcnclimnrks would suggcst no Ii,v.iud. Escccdmcc of an incrcasing numbcr o f 
bcnclimurks would condtulc incrcxiing cvidcncc of dic nccd for tnciisurcmcnt and ,IsscssmcnL I n 
addilion to providing n bcttcr indicntion of dic niasnitudc of dic Iiitmrd, rlic USE of rnulliplc bcnchrnctrks 
providcs infomnljon nbou~ Ihc nnlurc of thc 11 ward which can bc uscd in dcvclopmcnt of dic conceptual 
mcdcl and in planning tlic Rcnicdial lnvcstigadon (RI). For csllniplc. is llic chcniical at conccntrations 
thal arc tosk to only daplinids, to dilpbnids and lish, to lisli rind aquatic plants, ctc.'? Arc tlicy n 1 
conccnmljons h m  bccn dcmonsvnlcd to bc tosic or do t l ip  cscccd only kiichm;uks lllal includc 
conscntntivc factors? 

Thc purpose of this rcport is LO prcscnt and annlyzc altcrniltc tosicologicnl kncliniiirks fo r 
scrccning chcmicnls Tor aquatic ccological cfl'ccts, Sincc tbc prior cdition or this rcport (Sutcr ai d 
Mnbrcy l994), bodi UIC U S  Environmcnlcll Prolcctiori iigcncy (EPA) Onicc of Solid Wxlc  :ti1 d 
EmMgcnq Rcspow (OSWER) and EPA Rcgion IV Iiilvc dcvclopcd SEW of scrccning kncl imarb for 
watcr. This rcpon includcs lliosc valucs nnd upclntcs llic odicr bcnchnituks that wcrc prcsctitcd in llic 
last cdition. 

This compilalion is limilcd to clicmicds 111 at Iiwc k c n  dctcclcd OH tlic Oak Ridgc Rcsctvalion and 
to bcnclimnrks dcrivcd from studics of toxic cfl'cct!~ on frcsh wtcr orgnnims, Tlic list of cticmical s 
dcicctcd on dic Onk Ridgc Rcscwauon incltidcs 4S niclnls nnd 105 industrial chcmicnls. Only fou r 
pcdcidcs occur on dic lisl and lhosc arc pcrsistcnt and widc=sprcad (chlordanc, DDT, hcp~ichlor. ;md 
lindrmc). 

2. METHODS FOR DERIVING BENCHMARKS 

2.1 TYPES OF BEh'CI1MARKS 

Tlic siniplcst scrccning bcnchninrks YC losicigp (CY[ cndpoinls, A LCS[ cndpoint is ;I smtisticnll y 
dcrivcd numcric ,mrn4q ofdx  ESU~LS ofn loSicily 1csL Tcst endpoints can bc cnlculnlcd in t\vo ways, 
First, 3 lcvcl of clTcct can bc cSljmi\kd b!' fining a function such ns I l ~ c  probil or iogil 10 th c 
conccnhtion-rcsponsc dau to dcrivc n concctiIr;ilion=rcsponsc modc!. Tlicn by invcrsc rcgrcssion, n 
concentration can bc cstimstcd hat  C;IUSCS n particular lcvcl of cffcct sucli ;is llrc mcdim Icllia I 
conccntration (LCSO). Sccond, hypolhcsis tcsting sutislics can bc uscd to dcicmiinc ivhcllicr cnch of 
h c  k ~ c d  conccnlmtjonscauscd ut cffcct (1int \Y;IS st~tisGcally signilicrrntly diflcrcnl from thc conlrols. 
Thc lo~vcst conccnmtion causing such an cffcct is \crnicd hc Lo\vcsl Obscwcd ElTcct Conccnmtion 
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(LOEC): tlic highcst conccnmdon Tor \rhich hcrc \VCE no such c!Yii~s is tcmicd tlic No Obscrvcd Eflccl 
Conccnosltion (NOEC). Thc gcomctric mcan of Ihc LOEC and NOEC is micd tlic Chronic Vnluc (CV) 
and \vas foncrly tcrmcd h c  Masinium Acccpbiblc Tosicant Concentration (MATC). 

Toxicity t a t s  arc convcntionnlly divrdcd into aculc iind chronic tcsu. Standard x u t c  aquati c 
tosicity tcsts arc 3% or 9G hours in duration and LISC juvcnilc or ndult organisms; dic tcst cndpinls arc 
thc mcdian lclhnl conccnmtion (LCSO) or mcdim clTcctivc conccntradon (ECSO) for dcallr or sOm c 
cquivdcnt cffcct(c,g,, immobilimtioii). Standard chronic tcsts includc all or most of llic lifcqclc of llic 
kst organisms, and they incfudc obscmtions of growtli, dcformitics. and rcproductivc succcss xi wcll 
as Iclliality, Thc standard cndpoint for chronic is thc CV. 

Anothcr important distinction is bctwccn rcsponsc-spccilic and intcgrativc cndpoinls . 
ConvcntionilIlv,NOECs;md LOECs arc calculiltcd for cocli rcsponsc pnmmckr, and Ilic results Tor tlic 
mosi stalisticnlly scnsitivc parmctcr arc rcponcd, Bccausc cffccu on populations and ccoystcnrs arc 
a rcsult of thc intcgntcd cffccts of dic tosicant on a11 lifc stages, it is morc scnsiblc to intcbptc B c 
~spnscs  in Ihc kstwhcn ~lCuli1thg dic t c ~ t  c n d p o h  lnlcgnlivc cndpoinU may bc simplc aritlimctic 
cornbindons ol'cffccccts such ns tlic proportional mortality across a11 tcstcd lifc stagcs or populatio ti 
pilnmclcrs dcrivcd from simplc modcls such as thc inlrinsic ratc of niitural incrcasc, r. 

Bcnchmrvks may bc cornbinaliomof niultiplc tat cn dpoink. An csnmplc is llic chronic KAWQC. 
which arc dcrivcd from at Icut cight LCSOs and thrcc CVs, 

Finally. bcnchmxks may bc dcrivcd by using mal)icmntical modcls 10 siniulatc an nsscssmcn t 
cndpoint. a spccifrc cnvironmcntid chxackrisuc that is nlucd and is al risk duc to Oic contamination 
or disturbmcc that is k ing  rrsscsscd (Sutcr 13K9). For cumplc. in l l l is study IVC prcscnl conccnltnuons 
cstimatcd to corrcspond to il 20% rcduction in r cc rd  abundnncc for Iugcmoudi bnss (Microprms* 
salmold~s) bccausc produclion of fish, particularly gilmc fish, is an asscssnrcnt cndpoinl for Oak Ridge 
Rcxrvrrtion ccologicnl risk isscssmcnts (Sutcr c t  al. 1992). 

Convcnbond aquatic bcnchmirrks, which nrc b;Lscd o n  regulatory critcria or slntidnrd tcst cndpoinb 
uscd 10 dcrisc critcrin, arc listcd in Tnblc I .  Unconscntional aquatic benchmarks. which ;uc b;lscd on 
lcvcls ofcffccts on intcgrativc cndpsinu, arc listcd in Tnblc 2, 

2.2 WATER QUALITY CRITERIA 
' 

Thc Nadonnl Ambicnt Watcr Qualib Critcriil (NAWQC) in iippl icablc or rclcvant and approprialc 
rcquircmcnts (ARARqI; dicrcforc, dicy pro~idc llic basis for Lhc scrccning bcnchmnrks for c o n l i i m i n ~ ~ ~  
in wafcr. Thc X U ~ C  NAWQC ;LIT calculotcd by llic EPA M half llic Final Aciilc Vnluc (FAV), which is 
thc f i f th  pcrccntilc of llic disuibution of 48- to 3G.hour LCSO valucs or cquivalcnt nicdian cffcctiv c 
conccntntion (ECSO) valucs for cach criterion clicmical (Stcphnn CL 81. 198s). Thc ncutc NAWQC nrc 
intcndcd to concspond 10 conccnmtjons tlinl would causc lcss tlron SO% moadity in S'%I ol'csposc d 
populations in 3 bricfcsposurc. Thcy may bc uscd LS il rcnsonablc uplxr scrccning bcnclimuk kcausc 
\ v a s t  si& iLs.xssnicnls ;vc conccmcd with sublclhal CITCCW aid Iargcly with continuous csposurcs, riltlicr 
than Ihc lclhill clTcc& and cpisodic csposurcs to wliich the ;icutc NA\VQC arc applicd. T i c  chroni c 
NAWQC nrc thc FAVs dividcd by llic Find Acutc- Chronic Riltio (FACK), \vliich is dic gcomctric tnctrn 
of quoticnts of at lcast thrcc LCSOICV 
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Twhlc 2, Summary of altcrnwtlve lrcnchmvrb for prlorlp conturninrnta In frrah wvtcr hwcd 
on lcvcls of chrnnitcfftcts (till vwlucs In rnicrofritms pcr Ilter) 

Aluminum 

Antimony 

Arncnis In 

Arncnic V 

13rrium 

Bcryllium 

Uoron 

Citdmium 

Cnlcium 

Chromium 111 

Chromium VI 

Cobnlt 

CnPpcr 
C ynnidc 

I:luorinc 

Iron 

Lend 

MiiKncrium 

Mmgnnc= 

Mercury. inorynic 

Mcrcup, mcthyl 

Molybdenum 

Nickcl 

Potmi um 

Sclcriium 

Silver 

Sodium 

Strontium 

4,700 

2-2 IO 

2,130 

1.500 

I .x 

HI1 

SI 
XI0 

S 
5.3 

'5,336 

22 

1,270 

0.87 

<O,OJ 

62 

40 

020 

540 

1,900 

653 

>!I32 

3.X 

7.000 

0.75 

0.5 

4.4 

0.205 

3.706 

I6 

<1.100 

O,H7 

0,Xf 

3GO 

as 

25 

<OS6 

75 

55 

0,013' 

n.w 
0,266 

0 2 6  

1.17 

0.35 

0,IX 

1 I '  
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0. Idrn 
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1 n5 

21 

4 3  

1 3  

316 
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TaLlc Z (contlnucd) 

Di-n-butyl phlhnlstc 

Di bcnmfurnn 

1 .I-Dichloroellinnc 

12-Dichloroelhenc 

I .I-Dichlorocthcnc 

I 2-Dichlorocthuncn 

13-Dirtiloropropcnc 

Dicthyl phthnlnle 

Di-n-octyl plithurlutc 

Ethyl bcwcnc 

1:luomiilhcne 

Ikpachtor 

f~lcxxrnc 

2.l4mnnonc 

1 .McthylimphlhAlcnc 

4-Mclhyl-2=pcnllrnonc 

3Mclhylphcnol 

Mclhylcnc chloridc 

Nnphlhulcnc 

4-Nitrophcnola 

N-Nitrodiphcnylminc 

3-Octu none 

XI38 lohrl 
AmclorOD 1221 

AroclordD 1 3 2  

AroclorQD 1242 

Aroclofl 124X 

AroclofIO 1254 

Aroclofl  1260 

270 

.!i,2 19 

29.000 

*5,7 I9 

'350 

e100 

0.H6 

-3,795 

'16.1 55 

.500 

,470 

410 

450 

-464 

*339 

3 5 7  I 

0,J 
*HO 

*IJW 

4.9 

0,4 

0.52 

2, I 

500 

e1 1,000 

310 

0.004 

>600 

5,000 

I 2 

1.5 

1 .z 

25 I 

I ,$US 

1.259 

447 

40 

I,OOU 

1 .!I!)$ 

39x 

32 

0.1 

1 3 9  

31-62 

I ,5x5 

74 

I 3 9  

1,000 

60 

40 

0.63 
10 
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1-26 

O h 3  
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T~lile ?. (continued) 

- 

Phcnnnthrcnc 1 IO 
I'hcnol e30 4,467 

2Propnnol *35,7HI 3. I62 

1,1~2-Tctrnchloroc~hnnc I ,a0 4 2 0  1 .SHS 
Tctnic hlorocthc tic so0 510 so 
'To1 ucnc C6 2011 

I ,  I,l-Tlichlomcthnnc *:,w 1300 35 1 

1 , I  2-Trichloroclhnc I4,XOO 13,000 1s.xJ9 

Trichloroclhcnc 5758 
Vinyl ucctiic YIH I ox 

Xslcnc 26x0 

Ndm: 
Nurnbm preceded hy * nrc catimnlm. Mcthaln afcnlitnnlioii nrc dcwnhcd t u  the tcst. 

' Study LCSO'S wcrc uaed ralhcr t b n  spccicn rnciin I.CSOH M) wnlcr hrirdncnn would sorrcnpond to 13C20 v a l k i ,  

ratios from &ski of diffcrcnt fmilics of aquatic orgnnisms (Skplian ct a!. 19HS), It it; intcndcc! 1 o 
prcvcnt significant tosic cLl"~u in chronic csposwts and is uwd in this asscssmcnt ns onc possiblc lowcr 
scrccning bcnchrniuk. Thc NAWQC arc listcd in Tnblc 1. 

NAWQC for scvcnl mchls arc functions of water hiudncss; thc crilcria arc lowcr for lowc r 
hudncs Icvcls, Thc crierin for 100 m@ hnrdncss as rcportcd by thc EPA arc prcscnlcd in this rcport 
That hnrdncss is ncar h c  lowcr cnd of dic nnge of hardncss valucs rcportcd for dic Oak Rid6 c 
Rcscndon .  so it is modcntcly conscwtltivc, For siks wih  diffcrcnl wakr kardncsscs. site-spccifi c 
critcrin should bc calculalcd. Thc formulas for liardncss corrcction arc listcd in thc discussions o f 
individual chcmicds. 

M y  rcxlers will n o t  that thc EPA's compilations of NAWQC conlain \dues for many clicmicnls 
thnt havc no NAWQC Iiskd hcrcin (EPA IWGb); thc EPA IisLs Iowcst CVs for lltosc chcmicnls Ib t 
which thcrc is not cnough dam to calculnlc a criterion bul for which thcrc is at Ica t  onc CV. Lowcs t 
CVs arc vcatcd as n scpmlc catcgoty of bcnclimnrks in lliis compilation, 

Somc chronic NAWQC arc b a d  on protection of humans or odicr piscivorous organisms rndicr 
than proicetion ofnqualjc orpnjsrns "IIOSC critcrirr arc not includcd lictcin bccilusc scrccning for risks 
to wildlifc or humans is pcrformcd by ohcr mclliods, Howcvcr, if suficicnl data wcrc availnblc L o 
cnlculatc n f ind chronic vnluc (FCV) for thosc chcmicnls, dicn 1Jic FCV arc prcscntcd in plncc of lh c 
chronic NAWQC in Tnblc 1, and iu derivation is notcd, 

For puniculatchcmicals. tbc Iowcr scrccning bcnchmarli could bc lowcr llinn dic chronic NAWQC 
for any onc ofthc follo\ving rcmns. First. the clironic NAWQC arc b a d  on a lllrcshold for staljslical 
significtmcc nllicr t h ~  bio1ot;iwl sipific;mcc. In som c clironic tcsb, bccausc of highly wriablc rcsulki, 
thc staljs&knl Ilircshold cornsponds to grcalcr Llian 50% cffccl on n rcsponsc 
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pnramctcr (Stcphm and Rogcrs 198s. Sukr ct al. 1987). Sccond, no1 all important rcsponscs Y C  
includcd in llic subchronic bxici ty tcsts h a t  arc uscd to calculnlc mimy clironic NAWQC. In particulnr, 
cffcc~s on fecundity, which is Uic niosL scnsitivc rcsponsc pnrnrnctcr on avcregc in fish tosicily kst s 
(Sutcr ct al. 1387). m oncn not includcd. Third, Ilic chronic NAWQC arc bnscd on llic most 
stalj.!iUcnlly scnsitivc of llic mcaurcd rcspnsc PiWctCrS in cnch clironic or subchronic tcst. Tlicrcforc, 
cumulative cflccw o w  thc lifccyclc of fish and invcncbraks YC not considcrcd, Fourth, l l ic NAWQC 
arc sct at a lcvcl that prolccts "most spccics most of Ihc timc." Finally, inmy of thc NAWQC Iiavc not 
bccn rcviscd sincc 1980 so thcy do no1 incorporntc rccci~t dola dial arc includcd in Ilic cnlculnlion o f 
othcr hc1imat-k~. Thcx conccm NC supported by Lhc rcccnt finding dint nickcl conccnmLions (on thc 
Oak Ridgc Rcscrvntion) hat uc bclo\v chronic NAWQC ,arc noncdictcss tosic to daplinids (Kszos cL 
al. 1992), 

2.3 TIER I1 VALUES 

IfNAWQC wcrc not avrrilnblc for a cl~crnical, dic Ticr I I  nicdiod dcscribcd in tlic EPA's Proposcd 
Wurcr &dip Grddmxf i r  rhc Grrwr /,akcs Sysrcrn \as npplicd (EPA 1993n). Ticr I I  \dues wcrc 
dcvclopcd so diilt aquatic bcnchmarks could bc cstablislicd wih  fcwcr dab  dim arc rcquircd for lli c 
NAWQC, Thc Ticr I I  valucs ,arc conccntrations llint would bc cspcctcd to bc liiglicr hi NAWQC in 
no mort hm 20% of cwcs. Ticr I I  valucs calculntcd b!* llic EPA arc listcd in Tnblc I ,  and dic sourccs 
iIK citcd. Odicr Ticr I I  valucs arc dcrivcd as dcscribcd in drc following LCSL 

Thc Ticr I I  valucs cquivdcnt to llic FAV nnd FCV arc thc Sccondnry Acutc Vnlucs (SAVs) and 
Sccondaty Chronic Vducs (SCVs). rcspcctivcly. Tic sourccs oI'dnta I'or llic Ticr I I  valucs arc lislcd in 
Appcndis A, md tlic proccdurc and factors uscd 10 calculntc dic SACS and SCVs arc in Aplxndis Bo 
Tic mclhds dcsribcd hcrcin diffcr from EPAb (I9 93a) in one rcspccL Thc Grcnt Lnkcs SAVs rcquirc 
an LC50 fora daphnid, bul thntrcquircmcntwould scvcrcly rcsnict t hc numkr  orbcnclimnrks diel: could 
bc c;ilculatcd. Tlic EPA ha:: provided fixlor?; for calculnling SAVs wlicn no dnplinid LC5Os nr  c 
nvailablc, and hcsc factors x c  uscd licrcin (Skplien 139 1). 

Somc of thc SAVs and SCVs prwntcd in lliis rcpondilTcr rront 1 liosc prcsctikd in llic prior cdilioii 
(Sutcr 2nd Mnbrcy 1094) for dircc rcasons. Firs4 in Llic prcvious rcpon wc includcd nll data dirr t 
occurrcd in EPA w1cr quality critcria documents, I-lowcvcr. much of llic data includcd in critcn ;I 
docurncnts issucd prior to 19x5 arc no longcr considcrcd acccphblc by tlic EPA, Sccond, sonic dnt a 
from thc EPA's AQUIRE data sct WTC u,xd by Sulcr aid Mab rcy [ I394 dint appcarcd to bc acccptablc 
b,wd on Lhc information providcd in Uic data bnsc an d I)ic EPA's r n h g  of tlic daw, It has bccoinc clcnr 
t l iat much of that dab would not bc acccptablc to ~ I C  EPA Tor cnlculnling critcnn, Tlicrcrorc. \v c 
obtaincd dl ori$nal publications and indcpcndcnlly rcvicwcd lllcni nginst l l ic ct4tcrin in Stcphan ct nl. 
( 1  !INS), Thosc crikriil arc sunimnrixcd in Appcndis B, Finally, sonic ncw dnb havc k c n  found ill1 d 
incorpontcd. 

Only high quality smidard data arc uscd in Lhis documcnt if such tducs arc nvailnblc for a 
chcmical, That is, if  cvcn onc tcst dint mcct.. 1lic critcria in Skplian CL nl (1985) was found, nl I 
nonconfotming mu wcrc cscludcd. IIo\vcvcr, when no such vnlucs xe nvnilnblc. nonstandard or lowcr 
quality tcst rcsulw which \vcrc judgcd by llic null1 ors 10 bc rcliablc \vcrc uscd. Vnlucs dcrivcd using dah? 
that did not mcct thc Stcphnn ct al. (1385) critcria arc nolcd. 
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2.4 LOWEST CHRONIC VALUES 

Tlic lowcst chronic valucs for fish and invcncbratcs rcponcd in  llic litcrnlurc arc potcntiul lowcr 
bcnchmarks, Chronic valucs arc uscd to calculn1c drc chronic NAWQC, but llic Iowcst chronic vnluc 
may bc lowcr th;m hc chronic NAWQC. Bccausc of dic short gcncrntion timc of a l g x  nnd tlic rclalivc 
lack ofmndard chronic tcsts for aquatic plants, €PA guidclincs arc followcd in using nny algal lcst of 
at lcmt 96-hour duration und any biologically mcnningful rcsponsc for tlic plant vnlucs. 

2 5  ESTIMATED LOWEST CHROKIC VALUES 

Estimntcd Io\vcst chronic valucs for fish and invcrtcbnics arc ondicr SCL 01’ poicntial lowc r 
bcnchmiuks. Estimakd chronic valucs wcrc cstnpolatcd rrom 9G-hour LCSOs using cquations fro m 
Sutcr ct nl. (19x7) and Sutcr (IW3), Tic cquations m LS roll ows wlicrc LCSO cqunls tlic lowcst spccics 
mcw %hour LCSO for lkh and 4X-hour EC50 for daphnids, and CV cquals dic cstiniatcd clironic valuc 
for that tason. Thc 95% prcdiclion intcntnl nt dic mcnn is log CV f tlic PI vnluc (9S’%t prcdiclio n 
intcwals condn 95% orobscnlnuons ~ i c r s ~ ~  95% confidcncc intcw;ils which conhin tlic mc;in wilh 95%1 
con Gdcncc). 

Fish CV for a mctallic conhminanl: 
log CV 0.73 log LCSO 0.70 

PI = 1.2 

Fish CV for n nonmetallic conminnnt: 
log CV I .07 log LCSO - 2.5 1 

PI - 1.5 

Daphnid CV for a mcwllic contrmiinanl: 
log CV - 0.96 log LCSO - I .OX 

PI - 1.56 

Dnphnid CV for ;I nonmclullic conurninant: 
log CV 1 ,  I 1 IO& LC50 - 1.30 

PI - 1,35 

2,6 TEST EC?.Os 

Aiiothcr poicnud loivcr bcnchmxk is thc tcst EC20 for fish, which is dcfincd ns llic higllcst tcstcd 
conccnmtion causing lcss llinn 20% rcduction in ( I )  thc wigh t  ofyoung f ish pcr initial fcmalc fish i n  
o lifcqclc or p;Utiill lircqclc mt or (2) Ihc wcight ofyou ng pcr cgg in an carly lifc=st;lgc tcst. A similar 
potcnlinl Iowcr bcnchmuk is dic tcst EC20 for dnplinids, which is LJic liighcst lcstcd conccnmdo n 
causing lcss dim 20% rcduction in l l ic product of growth, fccundily, and survivorship in n chronic tcst 
with P daphnid spccics. (Daphnids includc mcrnbcrs of tlic gcncn Duplrnia, Ccr/odophnia, and 
Simoc~lp/talrts.) Ticsc bcnchmitrks arc intcndcd to bc indiccs of population production. Tlicy arc 
cquivalcnt 10 climnic vdlucs in that thcy m simply a summ;uy of thc rcsuh of chronic tosicity tcsu, and 
in most CLSCS thc s,mc tcst supplicd thc lows1 chronic vnluc and tlic IotvcsLtcst ECIO. Howcvcr, thc 
test EC20s iuc b d  on a lcvcl of biological ctl‘cct mthcr than o ICVCI of s~3tisticd stgnificimcc. and d i q  
intcgmtc dl ofthc smgs of thc loxicity tcst radicr tlian ucaling caclr rcsponsc indcpcndcntly. Tlic 20% 
f i b w  1~3s choscn as approsimnlcly tlic mcm Imcl of cflcct on individual rcsponsc pmnictcrs obscnecd 
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at CVs and as a minimum dclcchblc difT'ccrcncc in populnlion chanctcrislics in llic licld (Sutcr ct al , 
1987, 1992). Tficsc valucs arc listcd in Toblc 2, 

2.7 ESTiMATED TEST EC'20s 

"IC cdrnatcd tcsr EC20 is anodicr potcntial bcnchmxk. Thc cstimatcd valucs wcrc cstrapolalcd 
from 96-hour LCSO valucs using cquations from Sutcr ( 1  992), Thc cqualion for drc lowcsl fish Lcs t 
EC2O is (IS follows whcrc LC50 equals thc lowcs~ spccics mcm 9G-hour LC50 for fish, and rhc EC25 
for wcight ofjuvcnilcs pct cgg is uscd as an cstimatc of the lcst EC20 valuc. (Thc diflcrcncc klwccn 
20% and 25% clTcct is mvid givcn Lhc unccrtainlics in thcsc cstimatcs and dic slccpncss of th c 
conccnbdon-rcsponsc curvcs,) Thc log=scalcd 95% prcdiclion htcwnl at tlic mcan is log EC25 t dic 
PI value: 

log EC25 L 0.90 log LCSC = 0,M 
PI - 1.G 

Thcsc valucs m listcd in Tnblc 2 for tliosc chcrnicnls that havc no cmpiricsl tcst EC20, 

2 8  SENSITIVE SPECIES TEST EC?& 

Tlic sisth potcntial bcnchmxk is dic EC20, adjustcd to npprosimntc Lhc fi111i pcrccntilc of dt c 
spccics scnsitivip distribution. It is calculatcd in tlic same way as Ihc chronic NAWQC csccpt diet thc 
kstEC20s illl: uscd in placc ofCVs, and salt walcr spccics \vcrc not includcd. Thc FAV for cach of Ihc 
aitcrion chcmiwlsws dividcd by thc gcomcvic m c m  of ratios of LC50s to EC20s. TIicsc bcnchmarb 
arc rcfcmd to ixs scnsitivc spccics (SS) tcst EC2Os, and arc listcd in Tablc 2. 

2.9 POPULATION ECXs 

Thc lilstpolcnlinl h c h m m k  is an cdmak  of thc continuous conccntnlion tho1 would causc n 20% 
rcduction in thc rccniit abundmcc of Iqcmouth bass, Thc mclhod uscd was dcsctibcd by Bmthousc 
ct  al, (1990) and is bricfly summariad herein. Thc rccmit abundancc cstimutcs arc gcncratcd by n 
matrk modcl ofa rcscrvoir Iqcmoulti bass population (Bmccll 1390), Thc fccundity, hatching SUCCCSS, 
larval survival, and post-larval sunhl  of dic modcl population arc cach dccrcmcntcd by a vnlu c 
gcncnlcd fiom shtistical cstrapolntion models, For coch lifc stag for which il conccntmtion-rcsponsc 
rclationship could bc calculatcd, h a t  rclnlionship was adjustcd for dic rclntivc sensitivity of Ilic tcs t 
spccics and thc bas. For hosc lifc stagcs wid) no conccnmlion-rcsponsc rclslionship, tlx relationship 
was cstimtlted using lik sugc to Iifc sugc c m p o l d o n  modcls, and tlic rnsonomic adjusmcnt iva s 
rnndc. However, if thc authors of thc study rcportcd h a t  lifc SQC I V ~  unnffcctcd, tlic dccrcmcnt for dial  
lifc shgc WU sct to m o ,  If no chronic tcst d m  wcrc availablc, csuepolntions from LC5Os 10 chronic 
rcsponscs ofcnch Lifc stagc w c t ~  pcrfomcd Unccrttlintics in a 11 of dicsc cstnpolnlions wcrc propagakd 
through thc modcls to gcncrak cstimalcs of unccminty, For cadi chcmical. circh avajlnblc frcsliwalcr 
fish chronic tcst was uscd to psrmictcrix 3 modcl run. If no chronic tcst dum wcrc availnblc, cac h 
availablc frcshwalcr fish LCSO \vas  uscd to pormctcrixc il modcl run, Tic rcsults on prcscntcd i n 
Appcndix C, Thc gcomctrk mc3n of all population EC25 cstimatcs Tor cncli clicmical is rrponcd i n 
Tnblc 2. 
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2.10 ECOTOS THRESHOLDS 

Thc EPA's OSWER h;ls publislicd Ecotos Tlircsholds (ETs) which arc intcndcd to bc uscd To r 
scrccning contxninimls at Comprchcnsivc Enviroiimcnwl Rcsponsc, Cotnpcnstluon. ruld Liability ACL 
(CERCLA) sips (OSWER 1396); hcsc virlucs m nvdoblc for 20 mcb Is nnd 47 orgnnics in Crcsh watcr 
and for 10 mctills and 7 organics in mnrinc wntcrs. T ic  frcsli w i c r  vnlucs arc prcscnlcd in Tnblc 3 . 
Thcir dcrivtltion is bricfly cspluincd in thc following tcst 

In gcncnl. chronic NAWQC valucs arc prcfcrrcd as nqucous ETs, Hotvcvcr, is wid1 the 
bcnchmvks in Tablc 1. crilcria Ihilt arc bnscd on fist1 consumption ratlicr llian aquatic tosic ctTcct s 
@DT. hcpmhlor, and touphcnc) bm not uwd. Ticr I1 \dues wc prcscntcd in lhcir plncc. For dicvinon, 
tlic FCV cdculntd by llic Gmt  Lakcs Watcr Quality Initinlivc (CLWQI) WLS uscd as a crilcrion vnluc 
(EPA 1332). 

OSWER rccommcnds h c  usc of dissotvcd conccnuations of mctds, Thcrcforc, thc mcllio d 
dcscribcd in Pmhm (1933) is w d  LO correct for dissolvcd plirrsc conccntriitions, which cnllscs sonic of 
the mcbls criteria vducs uscd as ETs to diffcr slidilly from llic crikrin listcd in Tnblc I or in Ihc Rcgion 
IV vducs, 

S C V s  nrc uscd whcn NAWQCs rn not nvai Inblc. Four of tficsc SCVs arc kom thc GLWQI (EPA 
1992), 34 m from thc prior cdition of this documcnt (Sum and Mnbrcy 1334), nnd 1 H wcrc calculated 
by OSWER (193G), Thrcc chcmicals with OSWERdcrivcd SCVs (cndosulhn. mcdioydor. an d 
mdathion) hadNAWQCs, but thc ctikria wcrcjudgcd LO bc old and unrclinblc. Ticr I I  wlucs wcrc not 
dcrivcd i f  no daphnia nculc valucs \vcrc nailnblc. 

2.1 1 REGION IV  S C R E E N I X  VALUES 

EPA Rcgion N IILY publislicd acutc and chronic ccologiccr I scrccning vnlucs (SVs) for licsh surl'ncc 
watcr (Wastc Muagcmcnl Division 1395); hcy arc prcscnlcd in Tablc 3. "hc acutc SVs consist o f' 
aculc NAWQCs or, for chcmictlls with no acutc NAWQC, of low cst aculc LCSO or EC50 I ~ U C S  dividcd 
by I O ,  Thc chronic SVs consist of clironic NAWQCs or, Tor clicrnicnls tvitli no clironic NAWQC, o f 
lowca CVs dividcd by 10. lflhcrc IYQC no CVs. llic ocutc S V is dividcd by 10 to obtain llic chronic SV. 
Tlicxdivisions by IO scnc Uic s i ~ c  purpox ils Ilic modcls uscd 10 calcularc Ticr I 1  valucs, but witfmul 
thc scicntific or shlislic~l basis and without using llic full avail;iblc dam sct For sonic clicmicals, tlic 
SVs arc bnscd on c ~ c c t s  on fish catcrs or imgakd plants ratlicr than nqualic lifc. Rcgion I V 
xknowlcdgcs that olhcr valucs hnvc grcaicr ccologicnl rclcvrurcc (Waslc Mmngcmcnt Division 1995). 
As czrplincd previously, hcrc arc scpnmtc bcnchmarks to addrcss cIl'ccts on plants .and wildlil'c and an 
cnlircly scpilriitc sct of risk asscssrncnt mclliods LO prolcct humans who cat fisli, Finally, thc liardncss 
dcpcndcnt ctilcria arc trdjustcd 10 50 rnh which is unrcnlisticnlly low for llic Oilk Ridgc Rcscnladon 
and most othcr siks. 

2.12 BACKGROUND CONCENTRATIONS 

Background WLCT conccnlntions should k u d  as i1 chcck Ibr llicsc bcnchmarks, That is. bccnusc 
somc of lhcx  bcnchmnrks arc quitc conscrvalivc and bccausc Ilic nicnsurcd conccntrntions in ,mbicnt 
waicr may includc forms that nrc no1 bioavailablc, bcnchmurk conccnltntions may bc lowcr llin n 
background walcr conccntra~ons. I f  llic bxkground conccntrntions arc valid and rcprcsciit a n 
unconhminatcd stale and if  csposcd sitc docs not conuin fornis of llic clicniicals that arc mor c 
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bioa\inilnblc or toxic than h c  forms a1 background siks, llicn scrccning bcnciunnrk lowcr Ih.m th c 
background conccnmtion should not bc uscd. 

Thhlc 3. SummHry ofOSWER thrcghold vdues for Hquatic llfe (EDA 1396) Hnd Rrrglon IV scrccnln): 
v~1uc.s fur rrcahwutcr surfi~cc wvtcr (Rcgicin N 133S) (All v ~ l u c s  YK' pgL) 

M W Q C  Acutu Chronic Scrccnlng 

Vnlues 
Chemical or FW' Tier 11' Screen In): Vnlum 

hletnls 

Aluminum 

Antimony 

Ar?ur;ic 111 

h m i c  V 

Brlrium 

Brryllium 

Boron 

Cudmium 

Clmrnium 111 

Chromium VI 

Cobult 

C O P W  

Iron 

LCIid 

MII~~I~W 

Maw 
Mcrciuy, inorgilnic 

Mcrcury, msthyl 

Moly Mcniun 

Nickcl 

Sclcnium 

Silvcr 

I90 

n.1 
3.9 

51 

1.0 h 

I no 11 

10 

3.0 * 
I l h  

1 000 

2,s h 

80 

I .3 

750 t(7 

1300 (2s) I GO (2s) 

360 I90 

I6 (Ga) 059 (Is) 

1. 750' 

1.79 h 0,66 h 

3x432 I1 117.32 h 

16 I I  

240 

6.54 h 

IO00 

1-32 

0.0 113 

I60 h 

5 ,o 

0.003 * 

240 * 

789.00 11 87-71 11 

20.00 5.00 

123 h 0.012 (Is) 

Thrillium 1~0.00(3a) 4.00 (2s) 



18 
TMMC 3. (cuntinucd) 

OSW ER VMIUW Rcelon IV V M ~ U C ~  

NAWQC Acute Chrnnlc Scrccnlnl: 

Vnlu cs 
Chcm lcnl or FCV' Ticr ll' Scrctning Vvlucs 

Vimudium 13' 

Zinc 100 h 6504 h 5X.91 h 

Orgmnic Compounds 

Accnuphlhcnc 

Acrolein 

Amy Ionilnlc 

Aldrin 

BCWZllC 

Buwjdinc 

Ucnzo(a)py rcnr 

u-131 -I c 
BAI-IC 

pBI*IC (Lindunc) 

Biphenyl 

Bis(2-chloroclhyl) shrr 

Di~(24Ut).m~.~?l)phthllllllC 

B r o m o l i m  

4-Bromophcny lphcny l ethcr 

4- 13romophcnylphcnyI phlhrilnk 

B u t y l ~ l  phthuliilc 

Cilrbon tcwchloridc 

Chlordilnc 

Cl1lorobcnzcnu 

2-ChIomlhylvinyl cLhcr 

Chlomlbrm 

2-Chlomphcnol 

Chloronvrilbv 

23 s 

46 * 

0,0148 

130' 

I70 (2s) 

6,H (3s) 

755 (39) 

3 

530 (7s) 

250 (4s) 

.. 

.. 
? 

23x00 ( I  3) 

I 1 IO (2s) 

'2930 (2s) 

36 (29) 

330 (4s) 

3520 (3s) 

2.4 

I350 (5%) 

35400 ( I  R) 

2x90 (3s) 

613% (SH) 

0.083 

17 

2.1 (Is) 

75.5 

0,3 

53 

25 

5OOa 

sooo* 

o.on 

2340 

q0.3 (2%) 

293 

I ? , ?  (Is) 

2: (2s) 

352 

0.004 3 ' 
I95 

3540 

2x9 

43.x 

0,04 I 
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Txblc 3, (cantlnucd) 

OSW ER Vnlucs Rcxlon 1V Vulucd 

NAWQC Acutu Chrunlc Screening 

VNtUC3 

Chernlcul or FCV' TLcr II' Scrtwning Vnluurr 

Dikwol'uuntn 

I .2-Dichlorobcnzcnc 

1,3-Dichlorobm~1ic 

1 ,4-Dichlorobcnzcnc 

I .I =Dichloroclhunc 

I .2-Dichlorocthimc 

I ,  I -Dichlomthylcnc 

2,4=Dichloroplicnol 

1 ,Z=Dichloropropimc 

Dichloropropylcnc (cis und 
uuna) 

Dieldrin 

Dichyl phlhulutc 

2,4-l)irnclhylphcno1 

Uirncthyl phthulntc 

Di-n-butl phlholutc 

2,4-Dinimphcnol 

2.4~Dinitm1olucnc 

Dioxin (2.3.7,X-TCDD) 

1 .?-Diphcnylhydruinc 

Endonulfun, mixcd isorncw 

Endowlfnn. ulphu 

0.013 + 1.1 0.00 1 

105 (Is) 10.5 

O,OM (Ha) 0,0064 

-I 0. I 

0.043 I: 

10 a 

I4 I 1  

71 11 

15 H 

47 

I S X  (4s) 

501 (3s) 

I I2 ( 5 3 )  

15.8 (3%) 

50.2 

11.1 

I I HOO (3s) 

3030 (3s) 

202 (3s) 

5250 (3s) 

GO6 [2s) 

2000 [ I$) 

303 

36.5 (1  a) 

515 

24,4 ( I  9) 

0,062 S 

220 a 

33 

2,s 

52 to (2s) 
I 1 2  (33) 

3300 (2s) 

34 (Gs) 

0,OO 19' 

s2 I 

62 (3s) 

3 I 00 (2s) 

0. I 

27 (2s) 

1.2 

310 

0,0000 1 

27 

0.051 l j  

0.OSI ii 0.22 0,05G 

End oxu Uim , bcta 0,051 d 022 0.0% 
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Tublc 3, (continued) 

0SWEKVnlur.q Rcglon IV Vrtluctr' 

NAWQC hcutc Chronic Scrccninl: 

Vnlucs 
Chcrnic~l  ur FCV' Tlcr 112 SCWCtt l t l#  Vn I uc4 

Endrin 

Ethylbclumc 

Fluorunthcnc 

Fluonnc 

Gulhion 

I-Icprchlor 

Ikpklchlor epoxide 

I-[cxnchlorobuti;dic.nc 

I-f~uchlorocyclopl.nti~diunc 

i.lcxochlomthlmc 

1.wphomc 

Lindunc (NCC pE.1-IC) 

Mnluhhion 

Mcthoy chlor 

Mrtliy 1 bmmidc 

Methyl chloridc 

3-,Liclhylll~hlorophcnol 
@-C hloro-rn-crcsol) 

?-Mclhyl-3,6-dinimphcnol 
(ab- Dinitro-o-cn!.uol) 

Mcthylcnc chloridu 

Mircs 

Nnphllinlcnc 

N i m k n z u n c  

2-Nitrophcnol 

4-NilrophcnoI 

n-Nimsodiphcny lirminc 

I'wrthion 

0,OGI S 

290 * 

8,1 s 
3.9 u 

0.0069 J. 

12 u 

0.097 

0.0 I9 I1 

24 

0.18 

4530 (59) 

33x (2s) 

II 

os2 

os2  

7 (5s) 

0.7 (4s )  

3x (5s) 

1 1700 (2s) 

I .  

I .  

1100 (Is) 

55000 ( I  .I) 

3 (IS) 

23 (4s) 

I9300 (3s) 

.. 
230 (4s) 

2700 (2s) 

I- 

828 (3s) 

5x5 (23) 

0,065 

0,0023' 

053 

39,H 

0,o I 

0.003H' 

o,oo3xs 
0.93 [Is} 

0.07 

3 3  

1 I70 

0.0 I 

0,03 

1 IO 

5500 

0.3 

2.3 

1930 

0,OO I 

GZ(1s) 

270 

3500 

82.8 

5n.s 
0.013 
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Tnblc 3. (stmtlnucd) 

~ 

OSWER Vduc9 Rcglon IV V ~ l ~ c d  

SAWQC Aculr Chronic Scrccnin): 

Valura 
ChcmicHi o r  F W ’  Ticr 11’ Scrccn in g VHlUCR 

PCB (tolul polychlonniitcd 
bi p hcny IN) 

PCB-1242 

PCB-I 254 

PCB-1221 

PCB-I 252 

.PCR-I?rtX 

PCB-1260 

PCl3-IO I6 

Pcnlrichlombcmcnu 

Pcnurrhlorophsnol 

Phenol 

Polynuclciu luomutic 
hy dmcilrbons 

Phcnunthrcnc 

1 3,45=Tc~iichlo~obcnzunc 

I , I  ,2.2-Tctnrhlomc1hrinc 

‘rcVllchlomLllylct IC 

Tctnrchlommclhunc 

Tolucnc 

Toxuplicnc 

I ~-Trun~Dichlorocdiylcnc. 

Tribromorncthumc 

Tribuly llin 

1,2,4-l’richlorot>Lmcnc 

I,l,I-l’richloroclliunu 

I ,1 ,?-‘I’richlomcthunc 

Trichlorncdivlcns 

0,13 

0.47 II 

I3 p1.I 

G . 3  S 

423 

120 

240 II 

130 * 

0.01 I 11 

320 iI 

I l O H  

62 

350 * 

0.2 (7s) 

0.2 (7s) 

02 (73) 

0 2  (7s) 

0-2 (7s) 

02 (7s) 

02 (73) 

250 

20 pl-I 

IO20 ( I  Gs) 

250 

931 (3s) 

52% (Sn) 

1750 (5s) 

0,73 

13500 (13) 

.I 

1 so (4s) 
$280 (2s) 

3600 (3s) 

0.0 14 

0,014 

0.0 IS 

0.0 14 

0.0 14 

0.0 14 

0,o I4 

so 
13 pld 

256 (Is) 

so 
240 ( I  s; 

( l a )  

I75 

0,00025 

1350 

0.026 

sj.9 (In) 

5:s 

340 (1 n) 
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Tahlc 3, (contlnucd) 

OSWER Viilucz Rcglon 1V V~lucd 

NAWQC Acute C hro n IC Scwcnlng 

Vnluca 
Chcm lcd or FCV' Ticr 11' Screen lnl: Vllt UCS 

Chloridc HG0,OOO 230,000 

Chlorine (tokil msiduul - TRC) 13 1 1  

Cy iuridc 5.: 
pl-l -2.5 

Oil rind GTCILYL' .. 0,o I (Low lac,o) 

Nolcs: 
I EPA dcrivcd NAWQC or finul chronic vu1uc.u (ITVs). 

Vidum culculiilud 
' BiiUXi on EPA Region IV Wiilrr Munugcmcnt Division, Wulcr Quality S1undurd.u Unil's Screening List, 'I'hOSc. 

followcd by (rm) ILTC dcrivcd by Rrpion IV  using d c t y  1'uctom. 
' For long-lcnn irripurion o!'.rcnsihc crops (minimum ntandrtrd). 

B U X C ~  on thc rniukcubilily ol'lish. The use ol'ollicr viiluw which miiy haw grciilcr ccologiciil 
signii'iciincc miiy bc. considcnxl, 
' LOWCSI p h t  viiluc rt!!oncd, 
( i ts)  - numbcr ol'spccia 
h - hudnfid~pvdm~ iunbicnl wlcr quulily critcrian (100 n i f l  11s CiiCO, used for O S W I X  llirenhdds und 

pW - pl-l.dcpcndcnt iunbicnt walw quolit!' critLrion Q,X pl.1 uxd for OSWISR Ilirwholds imd 6,O for I?cpion IV 

S - FCV dcrivcd for EPA Scdimcnl Quulily Cntcnu documcna, 
I: - FCV cnlculnrcd urine GLWQl Tier 1 methodolop, 
t - vuluc is for tom1 of ull chcmicul forms. 
* - vnluc u.9 culculiitcd in Sum und Muhrcy (1994). 
.t - Vnluc with EPA nuppn documcnb. 
I I  vuluc culculutcd by OSWER. 

the GLWQl Tim I1 mctI~ddo@, 

50 m f i  for Rcpion IV vulucs), 

vuluca). 

3. CHEMICAL-SPECIFIC INFORMATIOX 

This scction dcscribcs llic sources orinromntion and ptoccdurcs that nrc spccilic to individun I 
clcmcnts, Esccptwhcrc not&, tlic murccs of data for cstimnting chronic virlucs ond test EC20s for fish 
arc thc samc, All data uscd to calcul;rtc Ticr I I  vtllucs and cstimatcd chronic vnlucs and EC20s x c 
prcscntcd in Appcndis A, 



3.1 IEORCAh'lCS 

Aluminum. Thm arc NAWQC for aluminum. Tlic toxicity of aluminum hits k c n  shmn to vary 
widcly \villi w1cr hnrdncss and pH (Ingcrsoll cl nl.. 1390a 1890b: Wood~vnrd ct nl., 1989; Sadlcr and 
Lynani. 13XH; and ClcSclimd ctol, 13H6; and o h m ) .  Thc bcncbniarks w r c  cnlcufalcd using: only tcsu 
in circumncutnl watcr. ~ w c s t  chronic nnd tcst EC20 vcllucs for fish arc from %day cmbqo-land 
tcsb with Pim~pltalc,vpmrnclu.s, Kimbnll (nod,) prcscnkd n CV of SHOO pa, howcvcr, nncr furlhcr 
nnnlysis of Kimbdl's data. Lhc EPA (I3XHa) olTcrcd wothcr value of 32XX pg/L lis llrc CV fo r 
aluminum. Lowcst chronic nnd tcst E G O  vnlucs for dnplinids arc from McCaulcy ct id,  ( 1  9X6), Tlic 
EPA (i9XXii) gives LA ECSO for Shw.wwrt cnpncmmrrrrrm wliicli is uscd as h c  plant clironic 
valuc, 

Ammonh. Thc lcst ECZO v;iluc for fish is from an cmbyo-lam1 tcst tvitli fatlicnd minnow s 
(Thurston ct rrl. 19XG). Thc chronic vduc for fish is from an cxly lifc SQC tcst \villi pink salmon , 
Oncorhynchtts X O ~ ~ J J . S C ~ I U  (Ricc aid Bnilcy 19HO). Tic  clironic \*nluc l'or dnplinids is froni EP A 
(i985a), Chronic ViIluCS wcrc dckmiincd using Duplrniu mugnu iu lifctyclc tcsu, EPA (19Hh) 
pmvidcd hc chronic vtlluc for aqu;ilic pl;m&, in which Clt l r~rdl~  vrrlpris cspcricnccd grou'lli inlribilioii 
(ECSO), Thc NAWQC for ammonia arc funcljons of kmpcriliurc (r) nnd pH. Tic ncutc KAWQC for 
mmoni;i is 0.52FTIFPWZ. imd tlic chronic HAWQC for nmnionin is O,XOAT/FPI*l/lL-tio. wlicrc: 

TCAP - 20" C Ibr ocutc crhcria and 15" C for chronic crilcria wlicn Snlriioiiids or otlicr scnsilivc 
cold w t c r  spccics arc prcscnt - 25" C for ncuk cnknn and 20" C for clironic critcri;i wiicn Snlnionids and otlicr scnsiht 
coldwatcr spccics arc abscnt 

Thcsc CriIcriil arc pnscnlcd in brcnlcr dcmil in EPA [ l9XSa and I9XGb), 

Antimony. Chronic nnd test EC20 v;tl~tcs lbr m i m o n y  arc from Kimbnll (n.cl.). Tlic chronic tests 
ofi~rmcphalc.spmmckw. \vcrc c m b r p l , m d ,  and 2H.day I i  t'c-pclc ESLS wcrc uscd Tor f h p / u ? i a  mapw, 
Thc EPA (1978) givcs n M a y  EC50 for clilorophyll A inhibition in Sdcnu..rmmm cap~icomtr~un wldch 
is used 11s Lhc plant ~~a luc .  Thc SAV aid SCV listcd in this rcpofl arc d n i t  FAV and FCV mluc s 
(EPA 198Xb). 

Arsenic 111, KAWQC arc liskd Tor uscnic I l l .  Tlic Io\mtclironic \lalucs for fish imd dqhnids 
arc givcn by Call ct el, (I(" and Limn CL ol, (19x4). Erirly lil'c stage lcsts wcrc uscd on l'irn~~pltulc.~ 
promcla.omd lil'cc\lclc tests wcrc used on Dnplmia magnu. Co\vcll (1965) providcs tlic Io\vcst clironic 
vnluc for hc algac Spkogym, Cladoplrora. and Q,g~crna \vhich is 3 conccntralion that produccd D 
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100% kill in 2 waks. Tic &st EC20 voluc is dcrivcd from Limn ct nl, (19x4) lbr fish and from Call ct 
d. (1983) and Limn ct 01. (1984) for dnplinids, 

Arsenic V. Tlic chronic and tcst EC20 \dues for fish arc from wt cmly lifc stagc lcsl villi 
f ' r m L . p l r u l L ~ . ~ i p r ~ ~ ~ ~ ~ ~  (DcFoc I3H2), 'and L11c lcst E G O  Tor daphnids is liom S J X ~ I ~ I ~  ct al. ( 1  9x0). TIC 
c.utimiltcd chronic valuc for dnplinids \+'i\s cillculiltd \villi i t  Dupltniu mu,gnu LC50 lioni EPA (19XSb) 
wing Equation (3) Vockc ( I  9x0) providcs Lhc pli\nl K I I U C  from ;I Idday ECSO tcst ~ i l h  Sctncdc.vmtr.v 
ohlryrric.sn. Thc SAV and SCV listcd in lhis rcpot? arc lo\vcr dinn tlic acutc ;ind chronic LOEL valuc s 
listcd in Llic Watcr Quality Crilcria Sumniiip (EPA I3XGb). 

Biinum. Tic  chronic vduc for dnplinids is froin a 2 1 =day tcst on Dupltwa m a p t i  by Bicsingcr and 
Civistcnscn (1972) which rcsultcd in I6'!4 rcproductivc impnirmcnL 

Bcrylliurn. Thc chronic aid kst EC20 values for Daphnia ntugna ;rc froni ;I lifc-cyclc tcst i n  
Kimball (n,d.). Knrlmdcr and b u s s  (1972) providc tlic plan1 \ ~ ~ l u c  for Clrlorollu vunnicli, a 10 to 20'X 
rcduclion in aubmpliic gmwh mks. Thc cslirnaicd clironic md tcsl EC20 valucs for fish IVCK dcnvcd 
king dah  ibrI'im~~,phul~.~~prom~lu,s from EPA (I(,XOf, in Equntions ( I )  and (5 ) .  Tlrc dcrivcd SAV niid 
SCV listed in tliis rcpon arc l o w  than tlic lowst CV lislcd in llic W;ilcr Quality Critcria Sutiimar y 
(EPA 13Hbb) md llic ncutc nnd chronic LOEL valucs lislcd in tlic Watcr Qu;ility Critcria Summa? (EPA 
1986b). 

Boron. Tic  ECZO valuc for daphnids wns bnscd on a 21day tcst on Dupltnra nrup~u  by Gcrisch 
(13xJ), A 21dql Lcstof D~plrnla m q n s  by Lewis aid Vnlcntinc (13X I )  provided Llic Iowcst daphtiid 
chronic vnluc. 

Ciidmium. Tlic NAWQC Tor cadmium an: functions ofwatcr hnrdncss. Thc equations for Llicsc 

The lowcst chronic vclluc fbr fish is from Saulcr ct 31, (1976) atid Cliapm:m c l  nl. (t1.d.) lbr doplinids, 
Early lifc smgc tcsts \vcrc pcrfonncd on brook WOUL and l i fcqc lc  tcsw wcrc pcrfornicd on Dupitnru 
magna. Thc tcst EC20 vnluc is from Cnrlson ct al, (1983 Tor fish and Elnnbarouy e1 ill. ( 19X6) I'o r 
daphni&. Thc vduc for nquauc plank is from Conway (19't7), A rcladvcly low cadmium conccnv;ilion 
rcduccd thc population browtli ralc o l ' ~ . s ~ ~ ~ r t o ~ ~ l l a / i , r m o s u  by nn ordcr of mopitudc. 

Calcium. Thc chronic valuc for dilphnids is n conccntratioli cilusing a 16% rcduclion i n 
tzprcducuon of Duphia  mu,ya csposcd to CaCI,*2I.1,0 (Bicsingcr and Christcnscn 1972). Bccausc 
Lhc highly conscwnlivc ncond.xy valucswcrc klow common1 y occurring rulibicnt conccnlralions of'lliis 
mncronuVicnL thy wcrc judgcd to bc inapproprink and arc not prcscntcd. 

C(ll .?l l~:I INlurrCUMj~~~.4~ r or dit chronic yajuc and ~ I . 1 ~ l l ~ ~ W l ~ ~ u ~ ) l . ~ ~ : ~ I  or tlic ecutc \due (EPA I9X6b). 

Chromium 111. Tic NAWQC Tor chromium I l l  arc I'unctions of\viltcr Iwrdncss, 71c cqualions 
arc C l f l M I Y O ( ~ l r t t u r i b u i J ~ ~ I . ~ I ~ ~ J  f or dit cllmnic VVJ]UC and C l ( I ~ ~ ' ~ ~ l l l l ~ ~ ~ ~ l ) l t 3  'W for Llic m i c  \due. Tic lows t  
chronic vduc for fish is from an cxly lifc smgc test by Skvcns and Ch;ipnian (1984) on rainbow VouL 
Chapman ct d. (n,d,) providc a chronic vnluc from a lifwpclc tcst or Dnplrnru mapa,  Tlic pl:inl \*eIt~c 
for chromium HI is from ;1 44ay chronic kst in which Lhcrc \+'as a 50% inliibilion of  growtl~ o f 
Slcntrstnrm cupricomtrnrm (EPA 19XSc). S\c\ms and Chapman (19x5) also providcd data for the lcst 
EC20 valuc for fish. 

Chromium VI. Tlicrc arc NAWQC Ibr chroniium VI, Tlic chronic and Icst E G O  vnlucs for fish 
m from Sautcr ct d, (1976), An culy lifc sbgc tcst produced Llrc chronic valuc for rainbow trout For 
dsphnids. i~ lifc'c.cyclc chronic est wits run by Mount ( I  9x2) on l>uphnru magnu, and thc tcst EC20 is 
from Elnilbnrinw CL al, (13HG). Micrucystr.i* urt74~mow, uscd for thc aquatic plant vnluc, showcd 
incipicnt inhibition in tcsts rcponcd by Lhc EPA (19%5c), 
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Cobdt. Thc chronic and tcst EC20 vnlucs Ibr cobalt arc from Kimball (n,d,). Daphnia masnu 
wcrc uscd in 18dg' l i l 'cqdc tcsts, and Pimcplrcrlcs prunrdus wcrc uscd in cmbryo-larval Icsts, 

Copper, Thc NAWQC Tor coppcr arc functions of w t c r  hnrdncss. Tlic cqunliotis arc  

tcst EC2O vnlucs Tor fish arc from an cmly lik sbgc test wilh brook trout by Snutcr ct nl. (1976). Tlic 
daphnid chronic valuc is from Chapman (n.d,), Thc LCSL EC20 vnluc for daplinids is dcrivcd from D:ivc 
(1984il), A 21day kb LC50 on Duplmlo mu,g~~u providcd tlic chronic valuc for dophnids. Arthur and 
Lconnrd (1970) providcd a chronic vnluc through G=wcck ksts  on rlic amphipod. Gummoms 
p,scudullmnactr.v, Skcmnn-Yiclscn md Wium-Andcrson ( 1970) providc a plait vnluc biWd on CI lag 
in go\vth o f  thc nll;a. Cltlorrlla pyrcnoldosa, 

~(UR.*d~lIR)rrlLru1).1.46~) for dlc chronic \*nluc ;md c ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ . t ~ ~ l ~ ~ ~ ~ ) ~ . ~  ,464) for dit aculc \ioluc, nit ,-]ironic and 

Cynnidc. Thcrc arc NAWQC for cyanidc. l l i c  clironic and I C S ~  EC20 vnlucs fur fish wcrc boll1 
from a brook troul lifc-cyclc tcsby liocn\~ctol. (l977), Oscid .and Smilli (1979) providc I'ull lifc-qclc 
tcst on Garnrnanrs ps~rc~ulimmncrr,s. an amphipocl, Thc alga. S c c ~ c d ~ w n ~ ~ s  rpudrrcurtdu, showd 
incipient inhibition in chronic &ski by llic EPA (19XSc). 

Iron, Tnc NAWQC for iron is btlscd on a ficld study at a sik rccciving acid rminc dmkigc  and is 
noi consisttit with thc currcnt mcffiod Tor dcriving cri~cria. Tlic lowcsi chronic valuc for d;iphnids ( 1  58 
pgL> is a thrcshold for rcproductivc cfliccls from I 21dap ~ C S L  of FcCl with Dnplrnia mupra (Dave 
1384c), It is considcnbly lowcr di;m h c  438 0 pg/L conccntmlion causing 16% rcproduclivc dccrcmcnt 
in anolhcr l ~ s t  of FcCI, witli D. mugnu (f3icsingcr and Cliristcnscn 1972). Davc ( I  3H4c) nrgucd dial his 
result was morc npplic;iblc 10 a situation in which "an acidic iron-conhining \v;islc watcr is dischrgcd 
into a ltrkc or a rkcr" whcrc it is nculralisd, but Bicsingcr and CliAstcnscn's (1972) rcsult Itis probably 
marc closc 10 thc stcndy-stotc siluation in naluml rrcslirvntcr wilhout any poini sourcc ol'iron," Th c 
Io\vcsT chronic vnluc for fish is n canccnlrntion that causcd IOO'X Inn*nl nionnlity in nn cnibryo-land 
lcst widi rainbow t rou~ cspascd LO dissolvcd irori sa11.s (Amclung I9X I ) ,  

...I I u l l n l d ~ ~ ~ ~ ~ " ~ . ' u ~ l  h i i d .  Tic KAWQC for {cad NC fundons ofwnkr Iinrdncss. Tlic cquat'ions arc c'' '*' I 

for llic ncutc \i;iluc, Thc lowcsi chronic voluc ror fish \vns 
providcd by M cxly lifc stlgc h t o n  rainbow trout by Dnvi cs CI r r l ,  (1976). Doplrnia mqqna wcrc uscd 
in 21d3y tcsts to dclcminc Io\vcst chronic losicity by Chilpmnn ct al, (manuscript). Borgmruin ct 31, 

(1978) providcd n chronic vduc for a lifctyclc tcst on Lymnoca pul(rsrri.s. n snail. C/rlorr/la vrdgar~s, 
Sc~~ncd~*.smrr,s yrrudrjcnrtdu, nnd Sclcnasmrm cupr~curnirrirrn cspcricnccd 53'%1,35'%1. ;md 52% grotvlli 
inhibition, rcspcctivcly, nt Ihc plan! chronic valuc (EPA 13X5f), Thc ICSL EC20 \due for Iisli i s  from 
Snutcr C I  nl, (1976), Thc acu~c-EC20 ratio from which llic SS Est EC20 wit! cnlculatcd liad 10 b c 
obbincd using ;1 spccics nicm aculc vnluc for Solma gairdncri (EPA I98Sn sincc no acutc \due \vas 
rcponcd by Saulcr ct id. ( I  976). 

for h c  chronic rind c ( l  ~ 7 3 [ ~ l M h U l \ l ~ u l ] * ~  WdJI 

Mngncsium. Tfic chronic vnluc for daplinids is n conccnmtion causing n IG% rcduclion i n 
reproduction ofllupphnia mqqna csposcd LO MgC12=GM:0 (Bicsingcr nnd Clrristcnscn 1972). Bccausc 
Lhc highly c o t ~ w a u v c  xwnday vdws wcrc klow common1 y occurring nnibicnl conccimuons of tliis 
nuhcnt clcmcnt, Iticy wcrc judgcd LO bc innppropriatc and arc not prcscnlcd. 

Miinpnesc. All chronic nnd tcst EC20 valucs for mnngnncsc mc liom Kinibnll (n.d.). Tlic lis11 
clironic vduc is Gom a2X-day carly lifc=stlgc kst with Phrcphulc.~ prornda.~*. 

Mcrcuy,, inorgnnic, o r  totiil. Mcrcuy IiisNAWQC. Wowcvcr, tlic chronic critcrion for incrcuv 
is bascd on thc final rcsiduc \t;tluc dcnvcd from a mcdyl mcrcury bioconccnlrnlion factor, To prolccl 
aquatic lifc, llic secondary vnlucs \wrc dcrivcd from tlic EPA's ( I  9SSf) final acutc and chronic valucs, 
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Thc chronic and tcst EC20 vnlucs for fish nrc from Call ct al, ( 1383). and tliosc for daphnids arc from 
Bicsingcr ct al. (13x2). Tlic chronic t s t s  for fish wcrc run on f ' ~ m ~ ~ i i n l ~ ~ , ~ p r o m c l : v  liiroughout liicir 
cmbryo-l,uval stag. Dupplmru mapw wcrc uscd in flow dirough lifc-qclc tcsts, Tlic plant vnluc is for 
incipicnt in~bilion ofMicrocystils urnr,qinosu in im X 4 a y  tcst (EPA I9HST), Thc acutc=EC20 ratio uscd 
~4 ccrlculatc dic SS tcst EC, wluc had LO bc dcrivcd using a spccics mc.m nculc snluc @PA 19HSg) sincc 
no nculc valuc was rcponcd in Bicsingcr ct el. ( I  3HZ), 

Mcrcuty. methyl. Thc chronic and est ECZO valuw for fd i  arc from Mcliim ct al. (137G). Brook 
trout wcrc uscd in 12ircc gcncrauon l i fcqclc  ICSIS, Thc t s t  ECZO valuc for daphnids is from Bicsingcr 
ct al. (19x2). Thc alga, Chlurdh v~tlpvi.s, was uscd in 15-dsy EC.50 (grou'di) tests by Rni ct al. ( I  9H 1) 
to dctcrminc chronic tosicity valucs for aquatic plank, 

Molybdenum. Tic chronic and test EC2O vrhucs fordiiphnids arc from Kimbnll (nod,), Duphnja 
ma,qnu wcrc uscd in il %day lifcsyclc tcst LO dctcrminc Ihc clironic valuc, 

Nickcl. Thc NAWQC for nickcl arc functions of \ v o w  hsrdncss. Thc cqua~on for dicsc ar c 

conccnmlions o f  10 &L in Oak Ridgc Rcscnintion stTcarn walcr (considcrably bclow thc cliroiii c 
NAWQC for nickcl but similar to tlic lowcst of thc allcmalc bcnclimwks) rcduccd 74ay Ccrfodupirnra 
dtrhra survivorship to GOXI (Ksm ct 31. 1992), Tlic chronic and tcst EC2O valucs for lisli arc fro m 
Ncbckcr ct ul, ( I  3XS). Thc chronic vnluc Tor fish \ v u  detcmincd dirough M cnrly lifc sugc tcst o n 
rainbow trout. For dnphnids. the climnic value was from L u ~ r c v a  (1985) and Ilx tcst EC20 \vas from 
Muwingcr (IWO). Duplrnro mugnu wcrc uscd i i i  a lifc'c.cyclc lcst lo dctcrminc Ilic chronic valuc. Thc 
crddisfly, Cfisroronia rnaxnijicrr. \vas uscd in lifc-qclc t c s ~  by Ncbckcr ct al, ( 13KS) to dcmniinc Lhc 
chronic valuc. Tlic plant chronic toSicily vnlucs wcrc providcd by dic EPA ( 1  3XG:i) for Micrt~cysks 
arnr,qlno.sa, which showcd incipicnt inhibition. 

c ( O I U I ( I ( \ I h N b ~ ) ) + ~  tMqI for Uic ,.llronjc ,md c ~ I ~ ~ ~ ~ J ~ ~ I ~ t U ~ ~ ~ ~ I i + I  >hI:l f or thc ncutc valuc. Howcvcr, nickcl 

Potrissium. Thc chronic ~ a l u c  for daphnids is a concentration causing a IG'%t rcduclioii i n 
reproduction of Daphnia m u p u  cspond lo KCI (Bicsingcr and Christcnscn 1972), Bccnusc Ihc highly 
conscfvauvc scconda~ vrrlucs wcrc klow commonly occumng uibicnt conccntrntions of hi s 
macronuuicn4 tlicy wcrc judgcd to bc inappropriatc and nrc not prcscnkd. 

Sclcnium. NAWQC arc listcd for sclcniurn, T ic  chronic and ICSL EC2O valucs for fish arc from 
Gocttl and Dsvics (137G), Thcir tcsu wcrc during llic ciirly lifc swgc of rainbow. vout. Tlic chroni c 
voIuc for dnphnids is Gom Kimball (nd), and thc tcst EC20 is from Johnston ( I  387). Tlicsc ksk w r c  
nrn for 28 days on Daphnia magnu, Thc gxcn algti, S c c n ~ ~ d ~ w n i r , ~  ohlicirtits. cshibitcd rcduccd gowtl i  
in thc !May chronic to:icity LCSU (Vockc CI 01. 13XO). Tlic aculc=EC?O ratio uscd in cnlculetion ofllic 
SS ECZO valuc had lo k dcrivcd using a spccics mcan i lcu~c valuc for Duphnru magna (EPA 13Xfn) 
bccnusc no acutc villuc w s  rcpncd b!$ Johnaon. 

Silvcr, "IC acutc NAWQC for silvcr, which is a funclion ol'w;rlcr I~mdncss, is givcn by th c 
cquntion c ( ~ ~ ' ~ I ' ~ ' ~ ~ ~ ~ ~ ~ ' ~ ~ ~ ~ I ,  Thc SCV \YL$ cstimatcd from dic FAV nnd aculcehronic ralios for Ilirc c 
spccics, Although qucstions about two ofdicsc ratios promptcd l l ic EPA to rcfnin from calculaling n 
final chronic \iduc, wcjudgcd llicm 10 bc bcur than llic dcfnull valuc, Tlic lowcst chronic valuc for lisli 
is bnscd on M cnrly lifc sugc tcst on rainbow trout by Dnvics ct ill, (1978). T i c  lowcst chronic valuc 
for daphnids and tltc tcst EC20 for fish arc from Ncbckcr ct aI. (IS)X3), Tlic dnphnid CV is from a lest 
with Duphnia magna. Thc Est EC20 for dsphnids is from Elnebarawy cl el. ( I W G ) ,  Tltc p l m t  value 
is for growth inhibition in Chlorella vrrlgaris (EPA 138Oy). 
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Sodium. Tlic chronic v:iluc for daphnids is a conccnmlion causing n IG% reduction in reproduction 
ofnaplrnlo magna csposcd 10 NeCI (Eicsingcr and Cliristcnscn I 9721, Bccaux llic highly consclvnlivc 
sccondnry vaIucs wcrc bclow commonly occuning iImbicnt concentrations ol'lhis m;icronulricnt, lllcy 
wcrc judgcd to bc innpproprialc and arc not prcscntcd. 

Strontium.Thc chronic valuc for daphnids is from 2 I-day ICSIS on l>apirnia tnu,qn(i by Bicsingcr 
and Christcnscn (1972) which rcsultd in IG'% rcproductivc impii b rnicnt. 

Thrrllium. Chronic and lcst EC20 valucs arc from Kimball (n,d.). Embryo-Innpal tcsts wcrc mn 
on Pimepltulcs promrllus, nnd 2X-dap chronic tcsts wcrc run on Daphnia magna, Tlic aquatic plant 
valuc is n 4day EC50 which rcduccd llrc ccll nunibcrs of thc alga, Sclcnusrnrm copricornlrrron 
(EPA 1378). 

Tin. Thc chronic valuc is from Bicsingcr and Christcnscn ( I  972). I t causcd I G'%I rcproducliv c 
impairmcnt in Dapirnla tnugnu in 21 days. 

Urrinium. "tic chronic wluc for fish is nn cstimak bnscd on a fdicad minnow LCSO fro in 
Cuslimnn cl al. ( 1  377) uscd in Equation (1). Thc test EC20 is an  cstimm bawd on thc snmc dab ; 
howcvcr, Equa;ion (5) was uscd, 

Vtrnndium, TIic Iowcst chronic and tcst EC20 \ d U C S  for fish arc from I.iold\vay and Sprngu c 
(1979) and for daphnids from Kimball (n,d,). 

Zinc, Thc NAWQC for zinc arc functions of w i c r  liudncss. Thc cquations arc 
C1O.M7~~V((n)Mlu)JrU~~~~r for dlc chmnic \,a]uc ;md p W3l l t r tunimi ) ] *onh)  for thc oculc vnluc. Tllc chronic a ld  
tcsi EC20 valucs for tis11 arc from Spchar (137G). aid thc chronic voluc for daplinids is from Chapman 
ct at, (n.d,). Lifc-qclc tests ivcrc run on Jorduncllujlorickrc aid Daplrnra mugnu. Bckckcr ct 01, 
( I9M) providcd chronic vnlucs from lifccyclc tcsts on dic cnddisflp, Clisroroniu magnflcn, Bartlctt 
CI al, ( 1973) ran 7-day tests on Sckcnasmrm cupriconiimni. Tlicsc aquatic plants s h o d  incipicn t 
inhibition of growli, 

Zirconium, Thc chronic a id  tcst EC20 ~cllucs for fish arc cstinintcs b;iscd on an LCSO fo r 
Pimc.piial.spromcl~~.~~ from Cusliman CL JI. ( I  377), Thcsc ~ ~ ~ l u c s  w r c  calculakd using Equations ( 1 )  
md (9, 

Accnnphthcnc. Although dic I'ull c l o ~  rcquircmcnts YC not rnct for accnnphllicnc, h c  EPA IIW 
prcscntcd find ilcutc nnd chronic volucs Tor dcrivntion of'scdinicnt quality critcria which nrc prcscnkd 
in  lhc crilcrin columns (EPA 1933b). Thc fish chronic valuc is from [in cnrly lil'c=sLigc test \ v i l l i  
Pintcpphalcu protndas, and thc non-deplinid chronic \ ~ ~ l u c  is from n lil'cqclc tcst with n midgc 
Parrrranyremrs sp, (EPA 1993b). TIic plant valuc is from EPA (197H), S&nustmtn capricovnrrrrrtn 
wcrc uscd in 96-hour ECSO ( S O X  rcducrjon in ccll nunibcrs). 

Acctonc. Thc test EC20 valuc for fish is an cstimak biscd on on LCSO for rainbow Irout Th c 
chronic vnluc for Daplinia mabqa is a 28-dny lifc-cyclc tcst from LcBlatic and Surprennnt ( 1  S G ) ,  
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Anthniccnclfhc chronic vduc for daphnids (Duphniu mu,~,wu) \vas cstimntcd using ;UI EC50 from 
Molst and Gicsi (IWI). Thc chronic and lcst EC20 \T.AJCS for fish arc an cstimalc bnscd on an LCSO 
for bluegill from Oris and Cicsy (1985). Cdcu lalions wcrc pcrfornicd tising Equalions (2). (4), and (S), 

Bcnwne. Thc lawst  chronic valuc for daplinids is givcn by EPA ( I  97H). D u p h u  ntugna wcrc 
u d  in lifc-cyclc tcsIs. Thc Iowcst chronic V P I U C  for aquatic plant., is givcn by Kauss and I-htchinson 
(1975). which \ v u  3 4Lhour @I ECSO on C~tlurcllu vttlpvis. Thc chronic \ ~ l u c  for fish is an cstiniak 
bnscd on dam for llic rainbow trout from EPA (19XOd) aid Equation (2). Thc lcst ECZO valuc for fish 
is dcrivcd from Blxk and Birgc (1  382), Thc mdc  r should nolc that Black and Birgc conduckd n scrics 
ofscrccning m s  for D IQC numbcrofctrcm icals on scvcral rrcsh\v;m organisms. Lnntal fish survival 
W L ~  rccordcd to only 4 days post-hatch, and LOECs imd NOECs ir'crc no1 dctcnnincd, Tlicsc [CSU. llicn, 
did no1 gcncnm stiidiud chronic vducs and arc not cquivalcnt 10 Lhc ohcr chronic tcsu cilcd in tlri  s 
rcport. Tlic lcst ECZO vnlucs b;wd on lcsu by Bli~ck and Birgc niay bc high rclntivc to diosc fro m 
convcntionn) chronic ~ S L F ,  

BcnzidencThc chronic md EC2O \faluc for fish wc an cstirnnlc bascd on data for rcd sliincr from 
EPA ( l 9 ~ k ) .  Calcul;itions wcrc pdornicd using Equations (2) elid (S), 

Bcnzo(rr)nnthmccnc. Tic chronic valuc for daphnids is ai c s h t l c  bnscd on dah for Duplrnru 
mugnu from Tmcco ct al. (19x2) uscd in Equation (4) 

I3cnzdti)pyrcnc. Tic t ~ s t  ECZO for fish is dcrivcd I'rom 1l;innali et al. ( I  382), Thc chronic valuc 
Tor dophnids i s  an cstimalc bascd on dam for Dupiiniu mugnu from Tmcco CL ;il. { IOXS) uscd i n  
Equation (4), 

Benzoic Acid, Tlic chronic valuc Tor fish is an cstimalc bnscd on dill3 for llic mosquiiofish from 
AQUIRE L L F C ~  in Equation (2), Tic cstimalccl mt EC20 for [ish is b nscd on thc smic d;tLl. but Equation 
( 5 )  WOS uscd, 

Bemy1 Alcol1oL llic chronic and tcs~ EC20 vnlucs for fish arc cstimatcs bnscd on d:ita for blucgill 
from Dawson ct nl. (1977). Tlic cnlculntions wcrc pcrf'ormcd using Equations (2) n11d ( 5 )  . 

BllC (lindiinc). Tlicrc DIT NAWQC Tor lindmc. Thc chronic valucs Tor dnphnids, fish. and non- 
daplmid invmbratcs nrc dl from Macck ct id. ( 19768). Thc icst EC20 snlucs for daphnids and lish arc 
dso from Mxck ct nl, ( I  97Ga). Vrc chronic \pducs wcrc dcrivcd liom lifc-cyclc tsls run on I'rnrclyltulcs 
prornctu.s. Dupplmin rnngna. aid llic midcc Chironitm* Icnitim, Tlic chronic valuc for aquatic plnn~s 
is from Knslinakumnri (1977); Sccncdcsmrrs UCIIIILS cshibitcd 20% growth inhibition in  5 days. T i c  
xutc-EC20 ntio fiom which llic SS EC20 w a s  calculaml w s  dcrivcd using n s~ccics  mc;m acutc wluc 
for S~lvr.lrnrrs/i,nrrttrrlis (EPA 19XOs) siiicc no acuk data wcrc rcponcd by Macck ct nl. ( I  97Ga), 

BfiC (other). Thc chronic valuc for dnphnids \ v u  cstimalcd using n Dnphnicr nrrrgnn ECSO liom 
AQUIRE in Equation (4) 

Bis(~-c.th.rlhcxyl)phthalatc, Tic chronic and tcst EC2n valucs for lish arc lioni a rainbow trout 
cruly lif'slngc IC% (Mchrlc and Maycr 1976). A niuch lower valuc \+';Ls rcponcd in tlic prcvious cdition 
of this rcport. but Ihc rcsults of dial study arc now bclicvcd 10 be incorrcct (Knowlcs ct ;iI, 1987). Tic  
ncw trduc is supponcd by n CV of711 pg/L from Adnms and Hcidolph (13XS), Th;it sludy is uscd in 
Ihc dcriwtion oflhc SCV bccalsc. unlikc l l ~ c  K nowlcs ct ill. ( 19x7) study. i t  has an accompnnying aculc 
votuc (48-hr EC50). No tcst EC20 for daplinids WIS ccllculatc d bccwsc insuficicnt dckd was prcscnlcd 
by A d i n s  and klcidolph ( I  3x5) and Knowlcs cl al. (13x7). 
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3Butnnone. Tlic chronic valucs for fish and daplinids arc csumatcs bilscd on datii from Vcitli c1: 
al, ( I  9x3) and R~nd;\ll and Knopp (19#0). rcspcctivcly. Equirti~n (4) tvns applicd to thc dab  To r 
Dupltniu magnu, ,and Equation (2) \\'as upplicd to dic data for l'inrcplialcs promclas, Tlic tcst EC20 
valuc for fish is also an cstimatc using Equation ( 5 )  and an LCSO from Vcith ct 01. (19x3). 

Ciirbon disulfide, Tlic chronic and tcsl EC20 valucs for fish arc cstimatcs bnscd on dam fo r 
mosquitofish Gom AQUlRE using cqualion s (2) and (5).  Thc chronic vduc for doplinids is an cstimatc 
for 13uphriia mugnu using dirb from Vim Lccuu.cn ( 1  9H5) in Equntion (4). 

Crirbon tctriichloride, Thc chronic valuc for fish is a rainbow lrout cmbryo-lmnl LCSO (Bl:tck 
and Birgc 1982); llicrcf'orc, it may tx too high. Howcvcr, it is lowcr than \dues prcscntcd by Kimball 
ct al, (n.d.) and EPA (l9XOh) for fatlicad minnows. Tlic s,mc tcst WLV uscd IO dcrivc tlic tcst EC20 for 
fsh (scc Llic conimcnk on bcnzcnc). Tlic chronic valuc for dnplinids is from n 7di1y rcproduction 1cst 
yilh Duphnla m u p o  (Kinibnll ct nl, n,J.). Konc of llic subchronic icsb coufd bc trscd in dic colculation 
orlhc scv. 

Chlordirne. Thc chronic NAWQC Tor chlordmc is b i t 4  011 llic final rcsiduc value, For n critcrion 
to protcct aquatic lifc mhcr than its usc, Ihc FCV is rcponcd. Tlic lo~rcst chronic and tcst EC20 valucs 
arc dcrivcd fiom Duplrnh rnu,gna. blucgill, and Clilrunomw /cnrans l i  fc-qclc tcsts (Cardwcll ct 01, 
1977). 

Chlorobenznc Thc chronic valucs for fish and daphnids arc cstiniatcs bnscd on d a h  for blucgill 
and Duplrnia mapa from EPA ( I  9KOj). Tlic valucs \vcrc calculatcd using Equations (2) and (4). Thc 
plant vnluc is a 96-hour ECSO for ccll numbcr \ b 0 i t l i  Si~lcnasirlm cupricomrr/rrm (EPA 19XOJ). 

Chloroform. Thc tcst EC2U \due for fish is from Black and Birgc (l982), (Rct'cr 10 Llic scction 
on bcnmc). Thc chronic \due is P 27doy LCSO for r:rinbo\v vout (cmbq~o-land) from EPA ( I  !"I), 
7lic EPA (I9KGb) givcs Lhis value ns a lowcst obscncd clTcct valuc in licu of n NAWQC, The clironic 
vnluc for daplinids is ~1 cstimalc bascd on dah Tor Duplviiu magnu froni EPA (19801) and calculntcd 
from Equation (4). 

DDD.llic chronic nnd EC20 \~alucs for fish iuc cstimi~tcs bascd on data for Iargcmoutli b u s  from 
M a y  and Ellcrsicck (1OXG) and arc calculnlcd using Equations (2) .and (5). 

DDT. Thc xutc NAWQC for DDT is uscd. Tlic chronic NAWQC. Iiowcvcr, is not uscd bccausc 
it is b m d  on Ihc find rcsidut: valuc. To protcct nquntic lifc, ;m SCV is prcscntcd. Thc tcst ECZO valuc 
for fish is dcrivcd from J,mincn c i  31, (1977). Tlic fish chronic \due is from a l ' i ~ n ~ p ~ ~ ~ l c . ~ p r ~ ~ r t i ~ ~ l u . s  
lifcqclc tc!a((EPA 19XOm). Tic  chronic vnluc for daphnids is an cstimntc bnscd on d a h  for Daphnia 
pirlcx from EPA ( 1  9XOm) and calculatcd witli Equation (4). Tic aquatic plmi chronic vduc is Tro in 
Scdcrgrccn (l9GX). Clilorcllu vrt/,i,p%s \vu an'cckd in growth and morphology. 

Deciinc. Tnc chronic voluc for daphnids is an c s t i m a ~  bascd on dab for Duphnia mugna liom 
LcBlanc (19x0) uscd in Equalion (4). 

D h b u t y l  phthrdrrtc, All chronic aid kst EC20 v;tlucs m from McCndiy and Wiittnorc (19HS). 
Thc chronic vduc for daphnids is bascd on thc gcomcvlc m c m  of tlic ob..crvcd conccnmtion of  frcsli 
solutioos and agcd solutions. Duplrntu magna tvcrc uscd in lifc-cyclc ICSLS, nnd Plmclyirul~sprontclas 
wcrc uscd in cxly lifc slngc ICSIS. 

http://Lccuu.cn
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DibctnzoTurmThc chronic vnluc for daphnids is an cstimak bascd on daw for Dupltn/a magna 
Gom LcBlanc ( 19x0) and uscd in Equation (4), 

t,l-Dkhlorocthnnc., Tlic chronic and lcst ECZO valucs for fish NC cslimnics bascd on on LCSO 
for guppy from Koncmon (1 3H 1) and calculalcd using Equations (2) nnd (5). 

I.2-Dichlorocthnnc Thc clironic vduc for fish is from Alimad ct nl. ( 1 9 ~ ) .  Enrly lifc stilgc tcsk 
WCR conduclcd on Pimcpltalc.sprr,nrclas, Thc lcst ECZO valuc for fish is I'rom Bcnoil c t  nl. ( I  382). Tic  
chronic and ta t  EC2O vnlucs for daphnids arc from Daphnia mugnu 2X-d3y l i fcqclc  tcs~q (Riclitcr ct 
al. I!"). 

1.1-Dichlorocthcnc. Thc chronic valucs for fish rrnd aquatic plants arc from EPA (197X), 
I J i m q h l c s  promelus ivcrc uscd in crnbryohmal ksts, Thc a l p ,  S'cIcnastr?rm cupricornttntnr, \vas 
uscd in a 96-hour EC50 whcrc it cdiibikd loss ofclrloropliyll A and ccll numbcrs. Tlic chronic valuc 
for dtlphnids is an cdmrrtc bucd  on dab for Dnplinia m a p a  from EPA ( I  9KOn) uscd in Equalion (4). 

1,:-Dichlorocthcnc, Thc chronic and tcst EC20 vnlucs for lisli arc cstimntcs b w d  on data fo r 
blucgill from EPA ( I  980n). Thcsc \ialucs wcrc dcrivcd using Equalions (2) and (5)' 

13-Dichloropropcnc 7 i c  ~ c s t  EC20 for fish w s  cstimatcd using nn LC50 for blucgill from EPA 
(19800) in Equation (5). Thc chronic valucs Tor fish and zquntic planb arc from EPA (1978) 
Pimcplia1cspromcla.s wcrc uscd in an cmbryo=lnnd tcsf and Scdcnaso-trtrm capricorntititm wcrc uscd 
in il !%hour ECSO. Thc alga showcd chlorophyll A and cctl loss. Tlic chronic vnluc for dnphnids \vas 
cstimatcd using an EC50 for Dapliniu mu,qno from EPA ( I  9XOo) in Equation (4), 

Dicthyl plithalstc, Tlic plant valuc is a 96-hour ECSO for Sclcnaslnim cuprrwmiiltrm 
(EPA 1978). 

Di-n-octyl phthidnte. All chronic and k i t  EC20 valucs arc from McC;ulliy iuid Wliitmorc (I!"), 
Chronic vducswcn: b u d  on Pimc~ltalc.~pmmclas in carly lifc stagc tcsts and Daphnia mupw in lifc- 
y c l c  tests, Thcrc arc no Ticr I I  valucs for di-ti-octyl plid~olotc bccnusc LCSOs wcrc iiot availnblc. 

Ethyl bcnzcne. Thc chronic valuc for aqualic plank is from EPA (197X), Si~lc~nasrrtrm 
capncomtif~rnr displqcd chlorophyll A inhibition in 9Ghour EC50. T Iic chronic valuc for Japlinids was 
cstimatcd using an ECSO for Dapltnin maxm from EPA (19x0~) in Equation (4) 

Fluor~~n~cnc.Although Uic full dam rcquircmcnts arc not mct for lluornnllicnc, Uic EPA (lW3c) 
hasdcrivcd an FAV and FCV as a pxtofthc dcrivalion of scdinicnt qunli1y criteria which ilrC prcscnkd 
in Tablc 1, Tbc fish CV is Gom iltl cxly I ifc-st;igc tcst with Pinrey~lralcs promcIa.s, and dic daphnid CV 
is from a lifc.cyclc lcst wid1 Daphnia mugnu EPA (1 993c), 

Hcptnchfor. 7 I c  acutc NAWQC for hcphchlor is uscd. Bccausc llic chronic NAWQC is bnscd 
on Lhc find miduc vduc, M SCV is rcportcd Iimin. Tlic chronic and lcs1 EC20 vulucs for fish nrc from 
Macck ct 01, (1976b). f ~ l m [ ~ i t ~ l ~ . ~ p ~ m ~ t u . \ .  wcrc gscd in l ifcqclc tcsb IO dctcrniinc L)x chronic wluc 
for fish. Thc SS tcst EC20 valuc was cillculntcd using an acuk-ECZO ratio Uint wns dcrivcd from a 
spccics mc.m acuk valuc for Pirnc~pltalc~~protncfas @PA 13ROr) bccnusc no acutc dam ~ i r c  avaihbl c 
from Mncck ct nl, (1976b), 171c chronic valuc for :iquntic plan& is from EPA (19HOr), Growt h 
inhibition wxs cshibitcd by Scfcnusrnim capricornrrtrrnr in 96-hour ECSO. Tlic chronic wluc Tor 
daphnids is an cstitnrrtc bascd on dab for Dupltniuprr/cx from EPA (l9KOr) using Equation (4) 
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HcrnncThc chronic valuc and lcst ECZO vnluc for fish arc cstimnlcs bnscd on LC5Os for goldcn 
orfc from AQUlRE and calculn~cd using Equations (2) and (5 ) .  

2-Hexnnonc. Thc clironic valuc and tcst EC20 vnluc arc cstitnntcs bscd  on 311 LC50 for  
Plmcphul~,spromclus from Gcigcr ct PI. (1") and calculnlcd using Equations (2) and (S), 

I-Mcth~lnaphthrrlcncTllc chronic and tcst EC20 valucs for fish arc cstimalcs bnscd on data for 
Plmcpirakc~ pronrclos from Mottson (197G), Thc valucs ivcrc cnlcuhcd with Equations (2) and (5 ) ,  

4-Mcthyl-5pcntnnone. Tlic clironic valuc for fish is from Call cl 31, (19x5). I ' Jm~~pI lah '  
promclus embryos, !,anla, and juvcnilcs wcrc cspscd  for 3 I 10 33 days. 

2-Methylphenol.Thc chronic vduc for daphnids is an cslimiitc bnscd on dnki for Daphnia magnu 
h m  Admn (19%) and Cmton and Adcmn ( 1978). Tlic vnluc \vas calculalcd using Equation (4) Tic  
chronic ilnd tcst EC20 vducs for fish wcrc cslimnlcd using m LCSO for rainbow VOUL from DcCr:icvc 
ct 01.(1980) in Equations (2) and (5 ) .  

Metliylcac chloridc. Thc clironic ViIIttC for fish is from Dill c ~ d ,  (19x7). /Jrnri~p~~uk.~,promcl~,v  
wcrc uscd in 32doy cmbryo-lan.al tcsk Thc chronic vrrluc for daphnids is an cstimetc bnscd on dah 
for Dcrpirnia magna from LBlanc ( I  3x0) uscd in Equnlion (3). Tlic Lcst EC20 valuc for fish is from 
Blilck imd Birgc (17H2). (Rcfcr to dic scction on bcnzcnc conccming data from this sourcc.) 

Fnphthnlcvc, Thc chronic and tcsi EC20 ~ ~ l u c s  for fish arc from DcGracvc CL (11. (19H2), and l l ic 
kst EC20 valuc for daphnids is from Gcigcr and Buikcnia (17x2). Pi,nplral~~,\~prtlnrc~lm wcrc uscd in 
cmbryo=lnrval tcsts to dctcmiric chronic tosicily. Tlic chronic valuc for aquatic plnnrs is from EP A 
(IBXOt). Thc a1ga Clrlundlu wd~r7r~,s, cdiibitcd inhibitcd ccll numbcrs in 48-hour EC.50. Tlrc chronic 
valuc for daphnids k an ct;timalc biWd on data for hrplmiu mugnu from EPA (19801) uscd in Equation 
(9 

.1Sitrophcnol. Thc clironic mmd tcsl EC?O vducs for dnphnids arc from Frnncis CL nl, ( 19x6). Tlic 
chronic and tcst EC20 ~ ~ . I u c s  for fish arc cstimtltcs bnscd on dnh for blucgill from Buccnl'usco ct 01  . 
(1981) and uscd with Equalions (2) and (5 ) .  T l ~ c  EPA (1978) is l l ic sourcc for llic chronic valuc Ib r 
nqualic plan&, Sclcnusrrrrm cuprrcumlrmm csliibitcd chlorophyll A rcduction in 9G4iour EC50. 

N-nitrosodiphcnylnminc, Thc sourcc for thc cstimalcd fish and daphnid chronic vnlucs Y c 
Buccnfusco cl ol, (198 I )  and LcBlmc (I9RO), rcspcc~vcly. Equation (2) was uscd Io cnlculatc Lli c 
cstimatcd fish (blucgill) villuc. and Equntion (1) \ v u  uscd for llic cstimntcd dnptinid (Duplrnia muxnu) 
vrrluc, Thc bi EC20 valuc for fish is idso an cstimatc, Buccafusco ct ai. (198 I )  providcd tiic LCSO for 
blucgill uscd with Equation ( 5 )  LO cstimatc llic EC20, 

PCBs: Totril, Thcrc nrc NAWQC for PCBs. but dic chronic criterion is brrscd on tlic final rcsiduc 
vduc. Sincc that \due is intcndcd to prolcct Ihc usc of aquatic lifc. an SCV is cnlculntcd to protcct llic 
aqualjc lifc itfclf, Thc fish lowcst chronic valuc and tcst EC2O arc from a full lil 'cqclc tcst of fnllicad 
minnows by DcFoc (N7X), Thc loivcst chronic valuc and tcst EC20 l'or dnphnids arc from n ?.week 
continuous flow test wid1 Dapltnia m q n a  (Ncbckcr and Puglisi 1974). TIC lowcst chronic vnluc for 
non-daphnid invcrtcbrntcs is from n 3-\vcck LCSO for 'Tanprsrs dissrmrlis by Ncdckcr and Puglisi 
( I  974). Thc lowcst plimlvduc is for rcduction in carbon fisation by Sccncdcsmrrs cluadrrcarrduto in 
a 244iour tCst (Laird 1773) 

. h r  
' T I  
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PCBs: Aroclorm 1221. Tic  chronic ;ind tcsl ECZO fish vnlucs arc cslimatcs b s c d  on data fo r 
cuttliro;il Vou& by Stalling and M;iycr (1972), Equations (2) and ( 5 )  wcrc uscd to dctcrniinc tlic EC20 
vduc for lish. Thc chronic valuc for aquatic plnnw is a 4X.liour LCSO for 6rr,qlcnu ~ r u c d / s  (Ewald ct 
ill. 197(i), 

PCBs: ArocJory 1132. Tic  chronic and lcst ECZO fish v;iIucs YC csljniatcs bnscd 011 d a b  io r 
cutthroai trout by Stillling nnd Maycr (1 972) and AQUl RE. Thc gcomcuic mcm was dcrivcd from tlicsc 
two valucs ond thcn placcd into Equations (2) und (5 ) .  

PCBs: AroclorL 1242. Tlic clironic iind tcst EC2O vtllucs for fish irc from Ncbckcr ct al. ( 1974). 
Plmcphukc~pmnrclas wcrc uscd in full lifcqclc tm, Tic clirunic valucs for non-dephnid invcrlcbrntcs 
wc from Ncbckcr and Puglisi (l!l7d). Gammanrspscrillr,limnai~~r,s wcrc csposcd to PCBs for 2 motillis 
in a continuous-flow system. Thc chronic valuc for aquatic plants is a ?,&hour ICSL in wliic 11 
Sccncdcsmus ohrri.siirscrrlrrs showcd growth in hibi Lion (Larsson uid Tillbcrg 1975). 

PCBs: ArocJor' 1248, Thc chronic ,and tcst EC20 valucs for fish arc frorii DcFoc ct al. [ l77H), 
and tlic chronic and kst EC20 vnlucs for daplinids :uc from Ncbckcr and Puglisi (1374). Tlic chronic 
vulucs for fish wcrc full lifc-cyclc lcsts ctlrticd out on Pimcp/rulc,v promclus. Tlic chronic valuc for 
daphnids \vas  dclcrmincd through 3-wcck csposurcs dial crcntcd n 16% rcproductivc irnpnimicnt i n 
Duplinlu mupiu. T i c  chronic valuc for ;I nondiiplinid invcncbratc is from Ncbckcr and Puglisi ( 1  974)* 
Gammanrs pscrcdoolimnucrrs \vas cspascd for 2 monlhs, 

PCBs: Aroclor" 1254, Thc chronic \*;lluc for fish is fxorn a brook trout lifc-cyclc LcsL (Mi~uck ct 
SI, 1978). and Lhc ICs1 ECZO vnluc is from il fadic;id minnow lifc-cyclc tcst (Ncbckcr ciol. 1974) Tic  
chronic and k s l  EC20 valucs for daphnids arc from Ncbckcr and Puglisi ( I  974). Dcrplrnia /nu,qna WTC 

csposcd Ibr 2 \WAS in n continuous-flow cnvironmcnk Tlic Iowcsl chronic v;iluc for nondaphni d 
invcncbrntcs is from a 3-wcck LCSO for Ilirnytursis dissimrlis by Ncdckcr and Puglisi [ 1374). Thc 
lowcs- plant veluc is for rcduction in carbon lisation by Sccncd~*.~mrrs qrrudricarrduru in a 244rour tcst 
(Laird l773), 

PCBs: Aroclor' 12G0, TIic chronic md lcsl EC20 valucs for fish nrc fiom DcFoc ct el. (1978). 
Tic chrot5c valuc is iunbiguoiis bccausc significant cll'cc~s occurrcd at tlic lowcst conccnhlion tcstcd 
in a 3Oday fatticad minnow Imd 1st at Ihc Iowcst conccnV;iLions t cstcd ( I  .3 p&) but not in a 2 4 O d p  
lifcqclc nt Ihc hidicst conccntntioii tcstcd (2. I p&), 

I-Pcntanol. Tlic chronic und tcsl EC20 valucs I'or fish arc cstimntcs bitxd on dah for rainbo \Y 

vout Crom A Q U I E  and calculstcd using Equauons (2) aid (S), 

Phenanthrcnc. Tic chronic and tcsl EC2O valucs for dnplinids iUC froin Gcigcr iind Buikcni n 
(l9X2), Tic  chronic vnluc was dcicrmincd using Duphrriuprrlcx in full lifccyclc tcs&, 

Phenol, Thc chronic and icst EC20 valucs for lisli arc from falhcad minnow cmbryo-laninl tcsts 
(DcGrncvc ck al. 1980). Thc clironic veluc Tor daptrnids is nn cstimalc bascd on dah for Duphnro 
longispinu from EPA (17H0~) and cnlculntcd using Equalion (4), Tlic chronic vnluc for aquatic plsnu 
is from Rcynolds (l97S). Sd;rlsnusmrm cupricorntrrrtm csliibitcd 60% rcduction in ccll numbcrs and 
12% growth inhibition. 

2-Proprmol.Tlic chronic and tat EC20 vnlucs for fish arc csumatcs bnscd on d a h  Tor P&~~icp~ru /cs  
pronrclus from AQUIRE and Vcilh CI 01. (I!"), Tlrc gcomclric rncan of thcsc LCSOs was uscd i n 
Equations (2) and (4). 
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l,I,~,t-Tctrtichlorocthrinc, ”tic clironic nnd tcst EC?O vnlucs for fish nrc froni Ahmad ct a l a  
( 1  9x4). und thc vnlucs for dsplinids arc from Riclitcr ct nl. (l9X3). Tlic clironic v:rlucs for fish tvur c 
dcrivcd from cmbryo-larval lcsts on I’imtpltul1:v promclu.s, Thc cliroiiic valucs Tor daplinids wcrc 
dcnvcd from 2H&y tcsb run  on Duplwiu mu,qnu. Tlic chronic vnluc for aquiilic pliints is froni EPA 
( 197X). Sdcnaslrrrm cupricornimtm csliibitcd chlorophyll A inhibition in 96-hour ECSo. 

Tctrirchlorocthene, Thc chronic vduc for fish is an cmbryo-larval tcst on fiitlicnd minnows (EPA 
13%0u). The tcst EC20 vuluc for fish is from Alirnad ct 01. (l9XJ), T i c  chronic and tcst EC20 vnlucs 
for daplinids arc from Richlcr ct at. ( i  983). Tlicsc wcrc ?%day tcsu on Daphnia mapiu. Tlic plant 
valuc is from EPA (1978). S~*lcna.srrrrm cuprrcornuttm dccrcrrTcd in cctl numbcr and chloropliyll A 
during thc 96-hour ECSO. 

Tolumc. Thcchronic valuc is an cslimatc biacd on data for Daphnia mugno from EPA (19XOcc) 
and cdculrrtcd using Equation IS), l l i c  chronic vduc  from f’irncp1takc.v promclus is from Dcvliii 
ct d. (19%2), Thc ta t  EC20 valuc for fish is from Black nnd Birgc (19x2). (Rcfcr 10 tlic scction o n 
bcnxnc.) Clilorcllu v t r l ~ u r t ~  was uscd in IO&y ksts by Kauss and Wulchinson ( 1975) to dctcrminc 
thc chronic valuc !br ;iquotic plan&. 

l,I,l-Trichloroc.tIiIrnc. Thc chronic uoluc and tcst EC20 valuc for daplinids ,arc from Tlionipson 
and Cmichacl (l9X9), Daphnia mupm ~vcrc uscd in 1 7 4 y  chronic ~csb, Thc clironic wluc aid ICSI 
EC20 for ftih ~ c r c  cslimakd biwd on dah for P i r n q h h s  promclus from Alcundcr cl al. ( I07X) and 
wlculakd using Equation (21, Thc chronic valuc for ;iquatic plants is lioni EPA (137%). .!Sdcnastnrm 
cuprfcurntrrrrm dccrcwd in chloropliyll A and ccll numbcrs in tlic 96-hour EC50, 

1,1,2-Trichloroethanc, Thc clvonic valuc and tcst ECZO valucs for fish x c  from Ahniad C L  nl . 
(lW4) rrnd thc chronic and tcst EC20 valucs for daphnids ;irc from Riclilcr ct at. (19x3). Tlic chronic 
vduc for fish is b m d  on 32dey cmbyo=lmat tcsts on Pimc*plrulcs pmmclu.s, wliilc llic chronic ~;i luc 
for dilplinids is bascd on 2H=dny tcsh on Duplinia tntt,gnu. 

Trichloroethcnc. Tlic chronic and LESL EC20 valucs for fish arc from Smith ct  al. (1991). 
Jordunclln Joriduc, thc flagfish. was uscd in 2Xdrry cmbtyo-lnnd tcsk, T i c  chronic vnluc fo r 
daphnids is an cstimak based on data for Duplinra p d c x  from EPA (13XOdd) and calculalcd using 
Equation (4). 

Vinyl ;icctiitc. Tlic chronic and tcst EC20 valucs for fish arc cslirnoics bnscd on an LCSO fo r 
f’rm~pplral~.sprum~lu.r. Gom AQUl RE calcula~cd using Equ:itions (2) nnd (5).  

Sylcne. Thc clironic voluc for fish is an cstimntc biLKd on an LCSO for coinnioti carp fro m 
AQUIRE ;md cn1cul;ikd using Equation (2), Tlic icst ECZO valuc for lis11 is from Black and Birg c 
(1 9K2), (Rcfcr IO thc scclion on bcnmc.) 
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4. APPLICATIOS OF BENCHIMARKS 

Usc ol'llicsc aquatic scrccning bcnclimarks rcquircs dint llic asscssor clioosc which bcnchm:uks to 
cmploy and which water conccntralions to npply llicm to. Tlic clioicc ol'bcnchniarks dcpcnds on 111 c 
intcrprclcltion of h c  bciichniuks, dicir rcgulaior?, standing. and tlicir dcgrcc of conscmntism. 

Ench oftlic nI&mrilivc benchmarks hx n difrcrctit intcrprctation. Escccdnnccs ol'NA\YQC crcnic 
n rcgulaior?.' impcrndvc Tor action undcr l l ic Camprclicnsivc Environmental Rcsponsc, Compcnsniion, 
and Liability Act (CERCLA) bccausc dicy NC ARARS , Escccdnncc ol'a Ticr I 1  \due implics grcalcr 
Ihm 20% c h m c  that llicNAWQC, if llicir valuc ir'crc known, would bc cscccdcd. Escccdancc ol'n CV 
indicalos hat thc licld conccntrcllion is grcritcr llinn a conccnvniion dividing stntisticntly insignificant 
liom significant cllicc~~ in a chronic losiciiy tcst, Escccdancc 01.3 1cst EClO indicalcs Lhai biologic;illy 
significant cntcls Icvcls wcrc cscccdcd in (I chronic tosicity ICSL Escccdnncc of llic SS tcst EC2 0 
indicntcs that a biologically significant clTcct Icvcl nirry bc cscccdcd in n scnsilivc spccics. Escccdiuicc 
ofn population EC2o indicncs that ;I sipiTic;ini rcduciion in n largcmoudi bass popul;ition could occur. 
Thcrcl'orc. cscccdnncc ol'cithcr llic acutc or chronic NAWQC indicnics a nccd for action, Escccdnncc 
ofui SCV implics ;I low risk E~cccd;mcc ol';uiy ol'hc ollicr kncliniarks indicatcs n risk ol'rcnl clTccLs 
lliai should lcrid to nddilional dah collcclion and isscssnicni. Iiowc~cr, tlicsc infcrcnccs ,711 dcpcnd on 
compilrison of thc bcnchmnrks to npproprintc w l c r  conccntrations, 

Contaminant scrccning is not P rcguhiory proccss. but mnnngcrs at somc s i m  prcfcr to usc only 
valucs th:il havc rcguln~oy stinding. 7 i c  NAWQC m clcarly rcgul;~ t o y  vnlucs in dint tlxy arc ARAKS 
and hnvc bccn dopicd by Tcnncsscc nnd most otlicr smcs w w c r  qunlity smndiirds. Lowst  chronic 
valucs (dic Iuicolumn in Tablc I )  hwc k c n  prcscntcd by llic EPA in pliicc oTNAWQC (EPA IgKGb), 
but thcy arc not crilcria. Thcy nicrcly indica& lliiit dic EPA bclicws tosic cffccts niay occur at Uta t 
conccnlrtltion. Thc Ticr I I  vducs (SAV and SCV) ;rc proposcd by l l ic EPA LS \dues dint could bc uscd 
for rc~ulaiory cnrorccmcni in Ihc Grcat LACS (EPA 19931). Th cy arc mort conceptually coiisislcnt \villi 
thc EAWQC lliim lowcst chronic valucs and may conic to Iiavc llic sane staiding ns NAWQC. bu I 
currently llicy arc only proposcd by llic EPA. 

OSWER's Ecotos Tlircsholds and Rcgion IV's scrccning vnlucs (or valucs proposcd b!, odic r 
rcgions) arc nltcmntivc bcnchmnrk scw dcrivcd by tlic EPA. Both iIK b w d  on NAWQC valucs ; 
howcvcr. Rcgion IV uscs valucs adjuskd IO SO ppm hnrdncss which is unrcalisticulIy conxrvaiivc lbr 
most sites, whilc O S W R  adjusts to diswlvcd-ph;isc conccntrations wliich arc not nvnilablc Tor most 
scrccning awcssrncnls, In ddition. Rcgion 1V uscs NAWQCs bescd on l i s l i  milrkcbbilily which is no1 
rclcvnnt to protccling ;tquaLic lifc. Thcrcforc. llic shndard EPA Ollicc of WWr NAWQC vnlucs and 
FCVs in Tablc 1 will bc morc uscful in most CPSCS. \Vlicn NAh'QCs arc not nvaii;iblc, h c  ET s 
cornspond LO SCVs, but somc of llic SCVs liav c bccn supcrscdcd by valucs prcscnicd in Talilc I of lliis 
documcnL Whcn KAWQCs xc not wailablc, Ihc SVs arc bxwd on divisions of louwt tosic ~ a l u c s  by 
10 or LOO which is cquivalcni IO dcrivauon of SAVs and SCVs but is ti01 ns scicntilically dcfcnsiblc, 
Tlimforc, for llic Oak Ridgc Rcscnauon md m:iny ollicr s i t s ,  thc XAWQCs and Ticr I I  \inlucs listed 
in Tablc 1 arc gcncnlly prcfcrablc to cillicr thc ETs or SVs. 

As discusscd in llic introduciion. thc chronic bcnchmarks arc to k uscd as Iowcr scrccnin g 
bcnchmtrrkt l l i c  ncutc NAWQC and SAVs CLTC IO bc uscd as uppcr scrccning knclimnrks. Ilowcvcr, 
kcnusc ofllicir conscndsm, cscccdancc of h c  SAV cannot bc kkcn to indicntc that t;c\'crc cn'ccU arc 
likcly 10 bc occurring. I f  ;u1 SAV is cscccdcd, llic esscssor should csaniinc llic clcutc \IiiluCS uscd i o 
gcncrntc thc Ticr I I  valucs (Appcndis A) rindjudgc whcihcr in l'aci xvcrc cl'rccls arc likcly. 
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All of Lhcsc bcnclimarks arc bnscd on toSicily ICSLS conduckd in Ljic labonlory. Tlicrcforc. llic y 
should k conipnrcd to w t c r  conccnw3tions dint arc ccjuisvillcnt as possiblc to conccnVntions in Lcst 
watcr which is nearly ;dl dissolvcd, Tlic EPA Ollicc of Warcr hm dccidcd dint for tnclals thc rrppropriatc 
comparison Ls to conccnmtions in 0, I to 0,45 pm liltctcd anibicnt w t c r  (I-IECD 1992, Prolliro f933), 
Acid solublc or cvcn total rccovcrablc conccntdons. ralhcr than dissolvcd conccntrdons, arc onc n 
e p r t c d  LCCOUSC t h q  im rcquircd Ibr humrur hcalth risk asscssmcnls, In nddition, Rcgion IV md IIIOS~ 

ohcr EPA r c ~ o n d  olTiccs rcquin: usc  of acid solublc conccnwaLions in ccological risk ;isscssmcnk for 
thc sllkc of conscnotism, I-lowcvcr, acid solublc conccntrcltions of mctids typically includc ?O to !IS'% 
plvticlc bound iiiakrid (WECD 1992). Thcrcforc. acid solublcc onccnntions should bc uscd for aquatic 
ccologicd risk asscssmcntS to satisfy llic rcgional rcgulators, but dissolvcd conccnvntions should also 
bc uscd if possiblc for a rcnlislic screening of llic clicmicnls and to makc rcnlisuc csumatcs of risk. 

Thc NAWQC for hnrdncss dcpcndcnt mchk arc b m d  on a lixdncss of 100 m a ,  which i s 
approprintcly conscnfativc for ambient watcn on Lhc Oak Ridgc Rcscwation, If  Ihcsc bcnclinixks arc 
applicd to D sitc widi hard or solt walcr. tlic NAWQC for Uiosc mctals should bc rccalculntcd il s 
rccommcndcd by tlic &PA. 
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Table A.I. nata and ca!cuIalcd results tor dtritaiion of  TI^ I I  ralu2s (all \dues in p@). Requirements arc Med in App. B.2; other lrrrns 
arc dtlincd in Ihe text 
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METHODS FOR DERIVATION OFTlER I1 VALUES 

B.1 Mcthod for dntir sclcction 

"IC proccdurc u . d  to sclcct :md ag.grcgilc Lcst dau was ndoprcd from tlic guidclincs for dcrivinl; 
Nationd Ambicnt Waicr Quality Cnlcria (NAWQC) (Stcphm ct el, IOXS), Tlic sclcction crikria nrc 
summarixd in thc following LCSL 

8.1.1 Chcmicril Considcrrrtions 

Not all forms or inorganic chcniicols rcquirc uniquc Ticr I 1  vnlucs, Mchl salk with llic stun c 
oxidation stilk at mbicnt conditions (c.6.. BcCI and BCSOJ arc cspccicd io csliibit similar toxicily w d  
arc bjvcn a common Ticr I 1  voluc, Nonioniublc. covdcnlly bondcd compounds of mcLils or mculs of 
diflcrcnt osidation shks wcrc considcd dilrcrcnt clicmicnls, for which scpnntc Ticr I I  vnlucs wcr c 
dcriwd, 

For ~o1:iUlc compounds. only rcsulls of flow-hrough ICSLF wid1 mcasurcd chcniical conccntr:itions 
\vcrc uscd, if u\lililtlblc, Howvcr, i f  flow-dirough mcasurcd ksts wcrc not avsilablc. tlic gcnus mca n 
acutc vduc (GMAV) \vas bnscd on static and flow-hroudi unmcnsurcd icsls. 

P c k i d c s  \vcrc scmncd for commcrcial fonnul ations; wcttablc po\vdcr. cniulsifiablc conccntnlcs, 
and fomulalod mislum wcrc climinakd. Only pcsticidcs of tcchnicnl gmdcs or bcitct \sen considcrcd. 

B.t.2 Dilution writer considenitions 

Tcst rcsultv wcrc rcjcckd if unusu;il dilution w4iiLcr \vu uxd  (c,g,, TOC 5 ppm, lack o f 
approprink salis low dissolvcd osygcn). unlcss tosicily has bccn dcn1onsu;ikd to bc indcpmdcnt o f 
thcsc factors. Tcsk in which dismlvcd ohygcn fcll klow 40'X siitLlraLioti Tor static or GO% saturation 
for flow=hrough wcrc cl i minaicd. 

B, 1.3 Biological pa rametc rs 

TCYIS ofccmin orgmbrns wcrc rrscludcd from dic Ticr I I  vnluc dcrivniion. Singlc-ccllcd orgnnisms 
and brinc shrimp ( A ~ c m r u  sp.) wcrc not uscd. Fish wcrc gcncrally liniikd to qxcics wid1 wild Nonli 
Arncncnn populations, I-lowcvcr, if nonc of 111c k i t s  wiUi Nodi Anicrican fish wcrc occcpbblc an d 
vnlucs for olhcr organisms wcrc 1101 avlliloblc. non-rcsidcnt fish \VCE uscd. 

TcsLv which did not rcfcr to il hindard ptoccdun: or indicau: usc o f n  control group wcrc cscludcd. 
Acutc tests in whicli organisms \vcrc Tcd wcrc clirninnicd, unlcss fccdins w n s  dcmonshicd io b c 
indcpcndcnt of iosicity. 

For Ihc acutc ICs&, only daphnids and midgcs (Clrironomirs sp) h v c  a spccilicd s w i n g  agc. 
Daphnids must bc lcss tlim 24 hours of ngc at Ihc SUIT of dic LCSL Midgcs in sccond or third insti r 
Imw ivcrc prcfcmd. but midgc lcsts suning ai founli instar \YCE rrcccpkd. Although tlic swing ogc 
for all ollicr organisms 1x1s not bccn spccificd. Juvcnilc stngcs w r c  prcfcnrd wlicncvcr llicy wcr c 
tlvailnblc (unlcss imodlcr lifc stage is morc ansitivc 10 Ilic chcniicnl). All organisms should rcccivc a 
96-hourcsposm pcrid. csccpt daphnids and midgcs, \vhcrc 48 hours is tlic standard cspsurc  pcriod. 
Thc cndpoinl for diiphnids and midgcs is Ihc ECSO for immobili;r,iition, If this is no1 avnilnblc, LCSO 
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is uscd. For fish, tlic prcfcrrcd cndpaint is thc EC50 for loss ot'cquilibrium, immabilixiition, ando r 
rnortility. If thosc arc not avnilablc, LCSO It; uscd. 

In clironic icsts, thc slnniiig agc, csposurc duntion, aid cndpoink may bc diffcrcnt for daphnids 
and fish and for salmonids ;end non=sdmonids. D:iphnids must bc lcss llinn 24 hours old at thc start 01' 
thc icst and llic tcsz should Iasi at lcmt 2 I d a y .  Endpoilib arc bwcd on mortality nnd numbcr of young 
pcr fcmalc. 

For ;1 given fish spccics, prcfcrcncc is givcn to LJic following types of chronic tcsL! in llic ordcr as 
follows: full lifc cyclc. pitdo1 lifc cyclc, and carly lifc sbgc. Tlic lcss dcsirablc clironic icst is no t 
includcd in tlic calculation if 3 morc dcsinblc typc is availablc. 

B.t.4 Viiriiition oTAcute Viilucs within thcsrrrnc genus 

ITllic DCUIC viducs witliin a spccics or among spccics in il gcnus difl'cr by n factor 01' IO or morc, 
llic highcr valucs wcrc cscludcd, and thosc l l iat  ;ire within llic factor of 10 mngc wcrc uscd IO attain a 
conscnihvc csuntatc, If llic ncutc ConccnmLioiis or a givcn spccics dilTcr by a factor of two or niorc 
among dilTcrcnt lifc stages, thc morc scnsitivc lifc s tag  is uscd io proicct tlic organisms in all lil'c shgcs. 

B.1.5 ACR Considcrstions 

lfthc xulc chronic ntios (ACR!) for ii c1icniic:il diffcr by morc tlian a factor of IO, tlic ICSLS wcrc 
carcfully csmincd IO dcmninc wlictlicr oullicrs should bc rcjcctcd, ACRs l'roni s;hsnlcr sjxcic s 
should bc urd nlong \villi Ihc f m h w c r  A C k  when lcss dim llircc ACRq from frcshwcr spccics arc 
avnilablc, If h c  lowcst GMAV is from l m a c  of bnrnaclcs. bivolvcs. lobsicrs, crabs, shrimp. o r 
abaloncs, Ihc sccondnry ;rculc clironic ratio (SACR) is assurncd IO bc 2. If an ACR is lcss dr;ui 2 ,  
acclimation may Iiwc occumd. Tlic A C R  is dicn sct IO 2, 

DrcfLxncc was givcn to aculc 2nd clironic tcsw donc in Llic siuiic study, If tlicsc arc not ;n+nilablc, 
an ncutc vntuc with watcr clianctcristm similar io dic clironic mluc \vas uscd. If valucs from siniilar 
w c r  arc not nvnilablc, llic GMAV 01'LJic spccics is uscd \vi l l i  tlic chronic sduc  to dcrivc w ACR. I I '  
muluplc chronic vnlucs for a spccics an: availablc but nonc arc pnrtol'tlic s m c  study as an ilcuic tcst., 
llic gcomctric m a n  o rhc  climnic vnlucs wxi ~ i i l  culnicd and uscd with t!c GMAV io dcrivc nn ACR for 
that spccics, 

B.1.G Acccptrrblc cxposutc types and l i f t  s t q c  used to dcrivc ACR 

For dnphnids, rcncual is rcquircd rbr chronic tcsl~; wliilc for ncutc ICSW. static cxposurc i s 
occcphblc, All chronic &st conccnu;ilions should bc mcasurcd. Tlic lik swgc ofdnplinids Iias IO k 24 
hours or youngcr at thc sun of both aculc and chronic ICSIS, 

For fish. both oculc and chronic tcsu rcqui rc now-tlirougli nicilsurcd ICSB, For aculc lish ~csis, thc 
lifc shgc of llic organism should bcjuvcnilc. 

B.1.7 Othcr considcrritions 

Coiiccnmiions abovc thc solubiliiy of clicmicals and "grcaicr llinn" vnlucs \ ~ c r c  u s d  only whcn 
at Icxt onc dcfinilivc concentration wns milnblc. 
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B.2 Cnlcul~tion method 

Ticr I1 valucs m dcrivcd if I'cwcr Uian cigIi1 of llic acuk dnta rcquircmcnls or thrcc clironic dab 
rcquircmcnls prcscntcd in EPA (19%) m mcL Thc tight acute dab  rcquircmcnki includc: 

I ,  Tbc family Sdmoniduc in thc class OsrcicIirIiycv 
2, One ollicr Family (prcfctabty a commcrcitllly, or rccrcationolly importan& wnrniwatcr spccics) 

3, A lhird family in thc phylum Chordom (c.g,. fish, amphibian, clc.) 
4. A planktonic crusLiccm (c.s., n clndocccrrul, copcpod, ctc.) 
5 ,  A bcnthic crus~ccim (c,~,, ostracod isopod, amphipod, crayfish, ck.) 
G,  An inscct (c.g,, mayfly, hgonfly,  darnsclfly. sloncfly, caddisfly, mosquilo, midg ,  ctc,) 
7, A fmay in a phylum olhcr llim Arrltrupoda or Chorrlara (12.6,. Ror$!ru, Annclidu, hfulhsca, 

8, A family in my ordcr of inscci or my phylum noialrcady rcprcscnlcd 

in h c  clnss Osrcichthycs (c.s., blucgill, chmncl catfish, ctc,) 

CtC.) 

lr all of thcsc dnlir rcquircmcnls arc not mc4 thcn an FAV is calculatcd, Tlic FAV is a Ticr I 
criterion, nnd its d c r i d o n  is documcnicd in Slcplinn ci al, (1985) and in Appcndk A of EPA (1993a), 
Thc FAV. howcvcr, is uscd in tlic dcrivnlion of Ihc SCV if thc chronic d a n  rcquircmcnts arc not mcL 

Ticr I1 valucs, ;IS mcnljoncd prcviously, ~ t :  cdculalcd when dic dah rcquircmcnls ivc noi mcti Thc 
Cstcnlculalion oftlrc Ticr I1  criteria is l l ~ c  SAV. The SAV is dcrivcd by taking Lhc IowcsL gcnus m a n  
acutc vduc (GMAV) for any of llic gcncm prcscni and dividing it by D Final Acutc Vduc Facio r 
(FAVF). Tlic FAVF is sclcctcd from Tablc B,1 whcrc n is Uic numbcr of llic cight aculc dais 
rcquircmcnts that m ds f i cd ,  FAVFs NI: sclcckd from h c  iw o columns dcpcnding on wlictlicr M aciitc 
valuc (LCSO or EC50) for a daphnid is includcd in llic data sct. 

Oncc thc SAV is calcuhtcd. Ihc Sccondary Aculc=Chronic Ratio (SACR) is dcrivcd, If thrcc o r 
morC Acuk-Chnic hljos (PIC Rs) ilrc prcscnt, llicn l l ic SACR is dckrmiiicd by finding Ilic gcomcuic 
mean of thc ACRs. Tlicrc must bc a t  lcast hrcc ACRs. lrthcrc arc not Ihrcc chronic vnlucs from thc 
liicniurc, tlicn a dcfault valuc of 17.9 (EPA 1991) is uscd until tlic tohl numbcrofACFLs is tlircc. I C  
multiplc ACRs rn givcn for Llic mic gcnus, thcn tlic gcomcllic mc an of thosc ACRs must bc wlculakd. 
This g n u s  mcan ACRcrvl thcn bc uscd in tfr dcnvation of  thc SACK Thcrcforc, scvcnl m c m k r s  01' 
thc srunc gcnus c;ul only prcmtonc \due to\vards tfic mandatory thrcc. lrno ACRs arc givcn. Uicn llic 
SACR is 17.9, 

Thc f i n d  calculation for Ticr I I  valucs is thc dcrivation of m SCV, Tlic SCV is calculntcd b y 
dividing Ihc FAV or SAV by Uic SACR 
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Tirblt B.1, Fnctors for cstirnntion o f  thc Tier I I  vrlues (EPA 1993 nnd Stcphnn 1991) 

Numbcr o f  GMAVs’ Fitctor for d R t n  sets thrit 
includc rrn ncutc vduc for H 

1 20.5 242 

Fnctors for dntn sets thnt do 
not includc rtn ircutcvnluc 

driph nid’ for n dnphnid’ 

9 c 132 64.8 

3 X.G 36.2 
4 G S  20,1 

5 5.0 12,9 

G 4 0  3,2 

7 3.6 7.2 



Appendix C 

TABLE SHOWING CONCENTRATIONS ESTIMATED TO CAUSE 
A 20% REDUCTlOIV IiV THE RECRUIT ABUMDAXCE OF 
LARGEMOUTH BASS, WITH UPPER AND LOWER 35%) 

CONFIDENCE BOUNDS 



Tabk C.1. Concrntriiioni crtiniatcd l o  rauw a 20% rtductlon in the recruit abundance of iargrrnouih bas9,rriih upper and brr cr 
95% confidence bounds. All units arc u@L 
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