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This document i~ hucndcd ;l.S guidanc~ for employees of the: ll:u.:.udous aml Radioa;:tive Matcrl;,l Bureau (liRMB) and RCRA

rcgul:m:d f;~dlities within thl! Stall: ofNcw Mc1.ico. This guiduncc doc~ not comaiMc rult·making and may r.nt be relied upf)n 

to w:~lc a rightul hcncfit.. ~uhstantl\'t or Jl!CIC!'dural, c:11fnrr . .:ablc at!:tw or in c:qui!)'o by :Ill)' pelSOR. HRMB may take ~c\ion al 

v;uiantc 10 this suidam:c anJ reserves th.: right to modi!';' :hb ~:uiuanc:c at any lime without public m>tic.:. 
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----------------------------------------------

List of Arrnnyms 

A WQC- ambit:nt water qunlity criteria 

BAF - biourniJJIUiation r;1ctor 
DCF - hioconccntrat ion factor 
BlSON-M- biota iufonnillion systcmufN~.:w Mexico 

BMF- biomagnificatinn filctor 

BW - bNiy weight 

BV - background v<Jiue 
CCC -uitcrion continuous conccntr'-ltion 
CESQ- cmnul:llivc ~:cologicnl scrcl'ning quotient 

Ci'-·1S - corrective measures study 
COPEC- colll:trninants ofpolt:ntial croloi;;ical concern 

DDT- ,Jkhlom-tliphcnyl~trichloro-cthanc 

DL . cktcction limit 
DQO -data Ljllality ohjcl:tivc 

DW. dry \veight 
EC~0 - median cffl:ctivc c:mcl'ntr:1tion 

EDQL - cco!ogic:1l data quality level 

EEL- c:~timakd exposure level 

EPJ\1· t.·xpcsurc pathw:1y model 

ESQ- ecological St:tt·cning quotient 

ET - ccotoxicity thn.:!ihold 

FCM - food chain mu11iplicr 
GL WQl - Greal Lakes water quality initiative 

HRMB- Hazuruous ami Radioactive Materials Bmeuu 

LC~0 - lclhal conc<.·llttJtion to 50% of the ll'~t popul:1tion 

LD~o. lethal dose to SO% of the test populatibn 

LOAEL- lowest ohscrYctl adverse effect level 

LOEC - lowest (Jhscrv<:d effect concentration 

LOEL • lowest observed effect ]eve:) 

LULC • land usc and land classification 

NMED- New Mcxico l?nvironmcnt Department 

NMGF- l\1cw Mexico G:nnc and Fish 

Nt-1 WQCC • New Mexico W:1lcr Quality Contro) Commission 

NOAA ER-L- N;.~tiunal Oceanic and Atmnsphctic Administration dfec.ls range-low 

NOAEL • no observed adverse t:ffccts level 

NRWQC- natioual recommended water quality criteria 

PCB. polychlorinated hiphcnyl 

PCE • pcichlorocthylcne 
PSCEM • p1climinary site conccptua] model 

QJVQC- quality assurance/quality control 

QL • <lU<mtitation limit 
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Jntroclurtion 

f\1any cnvironnll'nt:ll 1cgulations incl11dc cnnsidt:lillion ofcons('<jUL'Ilccs to cco!)y!'.ttms <~s pmt of 

their decision-making process. For t:xamplc, the Rcsoutcc Conscrvnlion and Recovery Act 

(RCRA) requires that the end result of any concctivc :~eli on be pwttctivc of human hc:llth and 

the environment. Thc~cfore, an ecoJ.,gic:ll risk <l!'sc:;smcut is part of auy RCRA r.oiJl:ctive ;H:tion 

investigation ami can he used in other cnvitonment:sJ regulatory progtams as welL Consequently, 

a guidance document is needed to provide a tool tc thorollghly assL·ss the thtc&St posed to the 

environment from chemical contaminant exposures. 

Ecolo~;ical risk assessment is a prnccss that cvaluntcs the likelihood lh:!! :1dvcrsc ecological 

dfccts may occur or arc occurring as a rc:-.u h of exposure to one or nwrc strcssors'' (US EPA 

1 ~98b). A scrcCIIing level ecological risk a:;~c!;snu:.·nt is:~ ~:implificd lisk :I~SCl':Silh!JJt tlmt can be 

conducted with limited sitc-~pt:cific data by {!dining :issump!icns fur panunctcrs that lack site

spcci lie data (l!S EPA. 1 ~1?7a). To c:nsurc that sites that may pose an ecological risk au: properly 

identified, the US EPA recommends that nlucs u~cd for ~crecning !>hould he cunsbtently biased 

in the direction ofovncstimflting risk. With~•ut this hi~1s, 11 scH~cning t;valuation could not 

provide a dcfcmiblc cor;.:1usion for an :1b5cnce t~f ccologi\;a] risk. 

'I11c scrt.·l·ning ~v:~!u:1tion tllt:thod dcsnibcd in this documl:nt uses food chain cxpu::.mc models to 

ucvdop scrcL"ning levels. ·n1csc levels a1c hascd tlll the media concentration for plants and 

invertebrates ;md on the dose ingested for othct n:ccplors. De fault values for tllc factors used in 

the exposure equations arc available in the :1ppcndiccs to this guid<UlCC <111d in US EPA ·s Wile/life 

E.tpusure FacJors lltwdbook (US EPA, 1993g) for many contaminants and cwlogica1 receptors. 

When site-specific inform<~! ion is available, ~itc-~pccilk v;tlucs can be sub!'otih1t~d for these 

default values <11Hl conservative assumptions to yield less C(HlSCi'\'&~tivc. more acc;Jr<Jte 

cval Uiltions. 

·n1c llazarJous and Radio:~crivc Materials Burt'aU (HRJI.·H3) ufthc New Mexico Environment 

Department (NMED) has proJuccu this screening level ccol0git-r~l risk ~sses!=.mcnt guidance for 

chemicals to promote con:;istcncy, efficiency, nnd ~tiemific rigor in risk asscssmr.:nts reviewed or 

comluctcd by ll.R?\IB and other NMED bureaus. Tile dcwlopm('nt of a detailed guill:mcc for 

;ISscssing ecological risks will :1Jso !ill an information gap hct.::lU5c thuc is linlc diJcdion in this 

;uca. Ullimatcly, this guid:mce document \ ... 'ill assist both the 1cgulatcd c.ornrnunitics and 

regulators by providing consistent direction. 

The HRMB ccolocical risk asscs:.mcnt process consi~ts of two distinct levels: 

Rr"i~ion 1.0 
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;~ddrcsscs omcnt and pukntial fnturc risks tn C'cnlogic;l) Jl'Cl'~*'rs and their lmhitats rc!'>iding 

\vi thin the site itsdf, areas :ulj::~ccut to tht site, and inthr lor:J!ity of the ,c;itc. 'I1w guidance also 

provides direction for the usc of EPA guid;,ncc documl'll\s. Th)s guidance i!- advisory only and 

not intended to ptcscnt the only :~cccptahlt: :1ppronch for rmnpktion of an ccologicul risk 

assessment. Some of the potrnti::JI benefits of conducting the ccost·rccn arc: 

... Dt:tcnnining the need for intt:1im action 

... Screening sites to determine the need for 

• further cvalu&ltion 

" P!ioritizing multiple 5itcs 

... Focusing futme sitc-sp~.:ci fie 1 isk asst·ssmcnt cffm<s 

The role of the ccosnc:cn in ovt.:rall f-ile rharannizz,tion is :>hown in the Oov.:chitrl in 

Figure 1. Figure 2 outlines the individu;tl stl:ps within the u:{lscrccn ;md how the ccoscrccn can 

be incolpor:ttcd into the RCRA Facili.ty Investigation (RFI) process. The ccoscrecn can also be 

:~ppropriatc for nthcr portions of the RCRA invcsti!;:~lion of :.1 !;itc. Titc cco!;crt~cn can he 

cnmplctccl ~ubst:qut·nt to an inlcrim measure or pw~untpti\'c rcmc.dy to sec if the measure or 

remedy may he suit:.~blc for finai n.:ml'di:ttion. An ccoscrct.'i'l c:m <dso be tlonc as part of a 

Corrective Mca~urcs Study (CMS) to dctt:rminc if the proposed 4lllcrnali\'t'S considered under the 

Cl\,IS meet the required stand:mJ of protecting the environment. 

Prerequisites 

Site charnctcriz;Jtion must be suf!irknt to ddinc tht! nature and cxtcnt of contamination in oulcr 

to assess the impact on ecological rcuptors. To conduct a risk assessment th~ type, quantity, and 

distribution of contamin<mls must he itJcuti ficd a lung ·with migration patl)wnys th:tt could 

potcntiaUy ;LIIow receptors to be expo~ ell to the t~ontarninants. Chan~etcr~tzation of contaminant 

migration potcntifit should include migration within the site and hcyond the site bour1dary. 

Occansc site and contaminant characteristics stumgly inflacncc the number and type of !.'~lmples 

required, some of the docUJncnts listed in Appendix A should he comultcd for guidance ou 

$ampling and site ch:nactcrization. However, for :1!1 mrdia, tn()JC than a l:ingle ~11mple should be 

\akcn to dctcmtint' the cnvhonmcntalconrcntJalinns lo which rcrt:plors arc being exposed. 

Rcvi~1cm 1.0 
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Figure 2. Eco!ogical Scrccning .. u\·el Risk Assessment 
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~ Slll f3cc area and physinrrapbic selling of tht~ site; 

• Cufrl:lit ;mJ l&i::.tmiraluscs tlfth(; site and nearhy propcr1ies; 

• Current and rc;1sonahly likely future land and/or \\Titer usc(s); 

• Scusitivc ctwiroumtnlsJ at, adj:.Jccnt to, or in the lot·ality of the site; 

• Kno\'\·n or 5uspc..:tcll prtH:ncc ofthtcalt:m·d, l'tHiangcrcd, candidate, propo~cd. 

~plcics of ww::::: 11 aJHIIoJ smsitivc ~~pedes,,, ~heir habitats il1 the locality oft he 

.site" 
Arcuwtc site and regional maps showing huildings, ro:tds. p41vl·mcnts. on- ::md 

off-site land u~cs, 5:1mpling lnrations, wctlamls, surf<sce WOlter bodies, sensitive 

environments, ~tc.; 

~ Types of haz;mlous ~ub~t;tn(.·cs tt:pnrtcdly rclca!icd at the site; 

• M<lgnitullc, rate, amlcxtcut of migration of any haznttlous subst;.nccs reportedly 

rdenscd at the site. 

1.2 Site Visit 

This is an cxtrc:mcly impor1ant ;tspcct oflhc !'l:l•pillg ph<~se. A ~itc visit :-.lwuld be conrlui:.ted to 

llitcctly a5scss cc;ologic;,J fc:thm:s and conditions, ;llld verify th;lt the expected ccologic<:~l fc:1turcs 

<tctually still exists~~ the site and vnify the cunl·nt kmd usc. This is also an cxc(;llcnt 

o11portunity to 1ccord llominanl phmt and :mim;.~l species at the site. 

Site visits should be condm~tcd ost times of the year when t:rolngical fc:1tutcs me mo!:t apparent, 

i.e., ~pring, summer, {~ar1y f<1ll. Visits during one season (e.g., the winter time) mi!J,ht not pmvide 

cvidtncc of the presence or :thscncc of receptors <l!ld potculial exposure pathway~. The 

following areas should be visih:d: 

• the site itself. 

' areas at!j~ccnt to the site, and 

's~n~itive environment~ or h:1hitats iliC tlcfirn:d as fetkr;tllY· or statc·lk"Signateti n.tcas thai u.·4uire 

prot~:ttion or ~pc:ci::~l con:;idcrllliun; T;~hlc I lists ~C:\'CI:JI tn-;:. of sensitive etwiumments . 

.j.Jnis infom~atiuu sh!Juld h:: ducutncntcd by Jl"!;f'Cln5C !ctkiS rr(JIO llle New Mexico Dcpa.J\rn~nt ufGame 

and fi~h {NMGF), ttibalt·nviJOumcutal ;~~cncies, !lu~ U.S. Fi~h :111d W1hllif~.: Service (USF\'/S),thc U.S. Forest 

Scr\lice (USfS), the Nc:w Mc:r.iw Fort·suy Divi~iun 0'.;:.1fD) uf the f:nt·rgy, Mincralr. and Nahtul Rc!>uutces 

Dt:p:utmtnt, m lhe U.S. Butt:r:u t~f Land Managel!lcnt (USHl.M), 

Re~oi~ion 1.0 
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areas in the locaHiy' ofthc site. 

Photos taken during the site visit can he cxtr~·mcly valuable ;1dditions to the risk assessment 

report, paJ1iculmly for docmm:nting the Jwturc, quality, and distribution of vegetation, other 

ecological fcaturc:!i, and potcnlial exposure p;1thways. TI1c site visit cnn also be used to \'crify 

~urracc water now p:Jttcrns, which may be difficult to 1.ktt.:nninc fwm other sources ami may 

change with time. 

TI1c following activities shonld he pcrfomwd during the .site visit: 

• M.'arch for signs {e.g .• visu;ll, olfactory, etc.) of a chemical release, 

• nolc the silc topography <md ~cmch for :my signs ofsurf<.~r.c water runoff/nm-on. 

other thainagc r~lltcms, and potential migJation pnthways of chcmicnls within the 

site or offsite, 

• note plant :md animal species within, adj<~Lt:'lit to, nnd in the locality of the site, 

• ns.sign habitat type and note possibility of pa:scnce of thrt:atcnc!l a.nd endangered 

species 

• scarcl1 for any signs (:seeps, SJ'rings. cut b;mk.s, etc.) of grounuw;11cr discharge to 

\he surf:1cc. 
• note any natural or anthropogenic :lite disturbance. 

f:cologicnl scoping checkli:;ts prc~cntcd in Appt.:ndix A of this docun11::nt and in the ;1ppcndiccs of 

Ecological Risk As.scssme,Jt Guidance fur Supcrjiaui: Procc.o;sfor Dcsigt;ing <md Conducti11g 

Ecological Risk As.'ic.ssment (US EPA, 1997a) can be atloptcd tor ~;oUccting this infonnation. 

J .3 ldcnlify 11 rdimirusry Cont:uninants of l1otcntial Ecolo~:ical O.inc{•ru 

Either site-specific historical infom1ation or I he results of chemical analyses of suspected source 

mcJia t;an be used to dcvdop the p1c1iminUJ)' list of couiamimmts of potential ccolor,ical concern 

(COPECs). For scoping. the site-specific history ofhnzardous substance uses and releases is 

typically the source of polcntial contaminant information. Potential cont~\min:tnts for ecological 

risk nsscssmcnt arc developed separately from potcnti:.~l C(;ntaminants for human health bec:mse 

~L<•cality or lhc site 1cfcrs he: Jr. to any area wh~:Jc !Ill crolo~-,;icalrcct=ptor i:s likc\y.lo contact :-.itt:·rch1ted 

da:micals. 1l1c loc:~lity of lht! ~itc Con~ideJS !lu! likdil100d of conJ.amio;,tion rr.)::raling O\'C1 tifr.t and pl3CCS the SiU~ 

in the context of it!i general ~unuunding. ·n,e;cfou:, locality i~ 1}1Ji\'ally larr.•r thnn the dte and,tht: au:as :Hlj:u:ent to 

the site. 
Rt:\'i!>iun 1.0 
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lltl i1cn·ss for lllll!uwing ;mim:tl~6). In cmlt:r lo ll'lllO\'C a f,itl· fwm fmlhet ronsitlcr;Uii.'n ha~<:t.l on 

a l;1ck of tCi.:Cptors, it is m·rr::~al)' to dr:mnn~!ratc that the f{tu!amination is im•cccssiblc to 

willllifc {for example. buried bdow the c:co!ngically rdc\'anl tkp1h Clf five fcct7
) and th;tt this 

inaccessibility \viii be maintained in the fllturc. 'l11c ;;hl'-cucc of rt)ntaminant transpon to surface 

water (via sur-fi~ec nmotT. erosion or gwundwatcr )~hould i.!l~o be demonstrated. This also 

n:quircs wmc •~~~mancc that adcqu;ttc rcc:nuls witl he maint;tim:d on 1lu: Clllllamiualion ;tt the ~ite 

in order to help prcvmt pos!>ibJc futme cxpo~ures. 

Onrc all the pownt i<~l c~;po~urc p:1thway!' h:s\'C he en idcn!.i ficu, the probable ct~mpktc exposure 

pathways at the sik .!'htHlld he ctm~truclcd in a ligmc ~imilar to the example in Figun.~ 3. 

This srnping phase nf the l'Coscrrcn ptcst:nt!'> one tm:thod fnr !'>rparating those sites fm which :m 

rcologica) ~crcnsing ri:;k as:;cs:;mcm ruay not he Tcquirl:d, It al!'o s~:rvr.:s as the inilial infmmation 

gathering phase cvcn for sites clearly 1n nct:d of ;1 more dt:'laih:d assessment ofpolr.:ntial risk. 

·n1c info1rnation prcsl·ntnJ in SL·ctions 1.1 tlu oug.h 1.4 may be suhmiltcd in n brief SCllping 

asM~sMncnt H:purt. ·n.is • c.: port .<;boul d wmm;srizc the ~;itc i nfonn:&t ion ;md t:valuatinn of a~ccptors 

:md pathways to ~upport the ocri:;iou IWitlc in the first T'·<·hni<:al D•.:cis·ion Point in the following 

section. 

''nunowin~·. animllluw;ms agroumi-Jwl'lli••r ;minral•.hilt 11:;~:s a holc:/huncl•-~o· 01 hlnucl in the ll'ound for 

m~~ring, habitation. awl rrfu~e. Exnmph:s of buuowint: aui:aals iiiL Jude bun owing •:Jwl and :,mall >~Ul!Tl;J]s such as 

b;ulger, proiric do&dlupl1er, vule, fox, .c-.•;ts, bt:~llcs, etc. 

7E..-ulot;i' ~ lly 1 dn ;ml t.kpth mc.:au~ lht· tk)'th lw luw gr (>1111(1 ~ ur f;u.:c {bg~) th!l t .: :m u·;,~oil;,h!y t.c: accessed 

by wildlife (r.g., hunowiug ;mim:.ls) or rout .f.ysh:m of plant 'pccir!. iulto1biting the ~ite. J\lth<•llth trees and ~hrubs 

r 11nt cummonly up lo a bour 4 tjO c m ( 15 feet), with po~!>iblc: e :<t'~ption 11f one ·SI.'l'll juuipct (Jun ijlt't'IU nu>nMpcrma) 

whith woting dt·plh may nlrrtd to 6,096 em {200 fn:l) hg~> (Fox~ el ill., 1984), the •:colurir;~lly rdcvant !l&:pth is 

w1thin the uppc1 five feet. 

lh·vi~ion 1.0 
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The infounation prc5tntr.d in the sroping H'purt can be ui-txl to dimim,tc the site from further 

consideration for ccologic:tl scH.~l·ning lcvl'l or !-iK·:,pt:ciflc ri~k •\ssrssmcnt if a complete 

<:xpo$un.: pathway d<.!fLTJ!!!. exist a11d \t·iJLn~ cxil'l in the future ~lt the site. Thr:tcfore, the 

scoping rcptlrt nl:cds to rarcfully docunn:nt the rt:11~oning b~hind this decision. 

The decision 1o remove sites fmm com.:idtr;Jtiun for a sct::ming lcvd risk assessment should be 

m:~dc with the conctmcncc of the rq;ulatory agt11cy to a~~urc that lat_cr re-analysis ~r sites will 

not be ncc(:ss;try. For those ~itcs 1vhcre V<1lid pathw;~ys for pott:utinl c:>;posme (·xist or may exist 

in the futmc, n Ph<ISC n screening :l~SCS!\ment is HXJUitcd. 
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dt:lincalc the natmr ;:nd l'XIl'lll ofrunt;uninatit•n a.s ck~criht-d in the PJch:·quis_itts St:rtion. All 
pN<.'nti;dJy corJiarniri:Jtrd uwdii'l ~llPultl hC' ~ampk·c.l a~ p:u1llf site characterization, and <my mcdi<I 
for which 2 potrnti:IIIy wmpktc p:tthw:1y to fl"C<:ph .. rs c·xi~ts shQuld he iucludcd as p;~rt ufthc 
rcn~nn·n. Till' appll•priaic llll'lhod of:-;m1plc ~·olkrlion fc•J tht purposes ofsitc characlcriz>~tion. 
unle~s prior ~pprm allms been ohtaincd hy I 1 RJ\lB, is to nhtain discrete s:unples at lkpth 
intcn·:tls tl1:11 :uc r;:k\'alll to {'col<lf.ir:~J n:rt'ptcrs cxpf•smc and c·c,ntanJii!anl tr:mspo11 p.:thways 
of cnnnm (i.e., !~arnpling tkpth dw1tltl ht: dm~l·n purpll~dy wit!Jiu th:1t t.IL:pth iult:rv:ll). For 
t:Xmnplc, <:JSH'5~mt·nt 0f :;urf.1rc cxpm:urc wi II he rnorc ;,d('quatc if ~:oil ~amplcs are cotlcr.ttd frum 
the sh;.1llcl\vc:st depth th:1t can he p:arlitalJy ohtaim:d. t'~tlally the top 2 t~<.·ntimctcrs (em) arc of 
primary ronr<.·nl fo1 I he ingt~l ion of ~oil pathw:1y. · Sub~·.ur r.1cc !'<Iii samples arc important. 
howcvcr, if !-:oil disllnhanc.c or pl<m1 1 O!l\ uptake or cxp(l.Sure of terrestrial innrtdlTntcs 
burrowing ~mirn:1ls arc likrly. 11Jrrcf(1rc, concentrations of~oii contaminants in thr top 20 ern are 
<lppropri;HC ror C\'ahi<Iting n:pn~\lfl'S to lc.:ne~trinl invr.:rtdlr:ltcS. II should be notnl that ;Ill 
1~1cility·widr ;md/or ~itc-spt·cific barkgwnnd kn:ls r<.·quirc <tppw\'<Il hy the Hazardous and 
Radio;lctivt• Matcri;;ls BIUl':lll prior h'IIIM~ (~l~C tin: IIJZI\113 Pt)sition raper: Applinlliflll of 
ltwrganic l?tJck6rmmd (onccntrorions i111lu: Risk Asscssnwnt Process). 

Gwund walcr and surf;Kc w~\1cr ~:nnpks Pbtainnl fo; ~ilc charactcriz.:.nilm for inorganic 
conslitucntr. must bt' un fi Iter l'CI. I }o\\'L'n•r, fm the purpnscs of dctc.:nnining l'lllitamimmt 
c:nvirollllll'll1al lr ansportt ttlld C\'a)uatie~n of poH·JIIi:l] ri~;l;s to ;ulu;tlic: cnmmunil ics rrom ~urfllCC 
warcr or grourulwn.tcr di!'charging to ~urf;·trc water, ana1y:.t·s of dissolved conccntr<ltions :uc al!;o 
tequircd (!>cc :1Iso Section 2..5.2). G~:1u:sal water chcmbtry par;unct~rs such a.r. pH <md lwrdncss 
llltJY he imporwnl for ~.i tcs wlu.:Jc ill or _b:tnir cont:.11ninants are an issue. 

·nw gcm:r:tl ;tppw:Kb for c\·ahwting !-amp lin£ JJCc1Js, {h;\'l:leping a ~;amp1ing and ;t;14ll)'!'.i~ p!an, 
and .:-<lmiucting field smnplin£ ~hnuhl ftdlow the Guidonccf()r the Dala QwJ/iry Ohf•~c1il'CS 
Proass (US EPA. J'J94a), !he RCRA Cc-'J-rcctit.·c Acrionf'l,m (US EPA, l994b),lhc Guidance for 
D;~ta U!'c;~bili~y in Ri~k Assl·ssnH'Ill (P:u1 A) (US EPA, 1991<~, the Risk Assessment Guiihmce for 
Supc1jimd, Volume 1: flrmum I/r.allh Emlu.•tion Manual iPart A) (US EPA. l989h ), the RCRA 
Sampling Pruccdurc,r; fJ(lJu/hook h:~ued by .RctiDn 6 EPA (US EPA, l995c). Guithmccfo1' Dara 
Quality .-1.<,\'t'S.HUCnt: l 1rat'lical Ml'llmdsfor now ..tna~pis (l.IS EPA. 1 ~96c), .. 't'wti.o;fit'lli AncJI)~\·is 
ofGrozmd- Water .Honitoring DaJa at RCRA Facilitir:s- lnu·rim Fitwl Guidance (US EPA. 
I 9S9d), SccHnicnt Samplins Quality AJ.t:ltl'tmc:c Usa's Guide (US EPA, 1984}. Soil Samplitlg 
Quality A.~.\'IIUUif:i> Gllidt.' {t rs EPA. l?~9e), and Sroti.'ili..-al McJhutb for Em·irrmmciiWI Pollutioll 
Mol:i!Oring (Gilhcrl, 1987) ;md ~hotJid be submit1cd for apprm·ul to HR..\18. 

~fihcrcd w~1r1 ~;,mplr~. Jll(l\'idc ,·;olu;,~,Jc inf1•nm1inn ft_.r n~hJ~tint; dwmil:•IU:HHJ'~lrt witJ,in an 01quifcr vr ~ttrf:.ce 
llo':JICr h\;dy. 
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FlCllHE 4.COJlEC lllENTlFICATlON PHOCESS 

LONMEJ>o'T AL SAMPLING DATA 
SECTJON2.'2 

~ 

~· 

+ 
I'RELIMlNARY COI'EC LIST OI'TIONAL 

SEC7'10N '1.2.1 1'1\ Til ... 

~ 
DET.ERMINA'!lO}'I: OF COPEC 

' DETECTION STA 11JS 

SECTION 2.2.1.2 

! l 
IS TilE COPEC 

ARE ALL RESULTS FOR A COI'EC NON-DETECT? Yl:S .._ JJ!(..Ill TO BE ELiMINATE 

SECT/ON ].2.1.1 
NO FROM LIST 

I' RESENT? ... 
SECTION 2.2.1.2 Of COI'ECS 

J NO ~-~ 
j 

-
DOES TilE FREQUENCY OF DETECnON EXCEED 

GUIDELlNES? NO 
SECTION ].].1.1 -----

-.---I YES 
Yl:S 

rE:_COPF.C AN ORGAr.'IC COMPOUND~ --

. ~ r NO . 

DOES TilE COPEC CONCENTRA'110N 

EXCEED llJF. NATURALLY NO 

r. . 1 - ? ~ F~IRRitb BACKGROUND LEVEL. L SECTION 2.2./.3 

. ~-'·-~---------~ 

YES 

EV 1\LUA TE FATE AND TRANSPORT 

SECTION 2.'1./.4 

- I ------
r IS TOXICITY DATA AVAILABLE FOR 1liE C'OPEC? I NO . ~~ IS lOXJCll'Y _DATA AVAILABLE 

I S£C710N 2.1.1.5 ~--~OR A SURROGATE OF 11lE COPEC? 

·1 YES NO! 
YES 

lU:TAYN AS COl'EC FOR QUANTITATIVE EVALUATION l..t. 

S£CTJONS 1.2.2 TJIROUG/1 s --~---' LEVALUA'll~QUALlTA.TlVEL'l 

------
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JIRMB (o~<idanu Doomu·nt 

2.2.1 [Y:~ruatc D01ta aod Selt•r1 Cunl:nninauts &fPotL·utial Ecological Coucer11 

A list of lhe prcJiminary contnminants of potential r.color,ical concern (COPECs)dctcnnincd 
during the 5coping phase is further c'·aluatcad in this st·ction h;tscd on the results ofsampJing 
done a1 the sites. This Jist may be lcngtl)y for silcs with complex sources. The objecti\•e of this 
scc1ion is to desc:ril.e a sclettion process by v.·hich preliminary COPECs can be cvalun1ed for 
elimination or retention :\5 cont~minants ofpot.:ntial rrulfl£ica1 conccm (COPECs). This process 
is shown in Figure 4. · 

This section describes specific steps that should he follO\\'Cd lo Tefinc ~list of~itc-rcln.tcd 
COPECs. These specific steps are ~hm ... ·n In Figure 1 and discussed below. · 

:2.2.1.1. 

1. 

2. 
3. 

4. 
5. 

GiJther all data .available nom the site invcsti£ut!on(s) for aU preliminary COPECs 
and media (Section 2.2.1.1). 
Ev:1lunte a preliminary COPE(' delcrtirm ~latus (Section 2.2.1.2) 
Compare preliminary COPEC conccntJ;~ticms with inorganic backuound values 
{Section 2.2. l .3) 
Evaluate environmental fate mid transport ptopcr1ics (Su:tion 2.2.1.4) 
Develop a COPEC fist of c:hcmic-als th:lt ::rr~ iikcly to be sitl!-rchlt:::d for use in the 
ccoscrccn (S~tion 2.2.1.4). 

Coruhine A\':~ilable Data from She Innstit;ation(s) 

Once the sampling investigation has been c-ompkted using rrcommendcd literature !;OUJccs (see 
Section 2.2). g:.ther d:~ta from al1 sampling c:vents even if different analy1ical methods were used. 
A11 rnl"dia iJcntificcl in the scoping phase as leading to potentially completed exposure p~thways 

. ~hould be s01mpled. All data should be soncd by environmental medium of concern and · 
sampling event. It should be ensured lh<lt needs of the ecc~crccn have been incorporated into the 
DQOs and chcmic31 sunpling program to determine the n::~ture. c:<ten1, and degree of site 
contaminntion. DioavnHabiJiry of contamin;!nts sh(luld not he f.octotcd in for a screening level 
ccoiogiccil risk assessment; however, it may be Jiscussc:d qualitat~vcly among uncertaintie-s ofthe 
ccoscreen in Section 4.4 and be ~ddrcs~cd quantitatively in a site-specific risk asscs!iment. A 
-...'Jittcn discussion of site information used in compiling the iist of preliminary COPECs should 
be provided in the ccoscrcen report. 

Jf'thc methods used to ana1yzc samples from different sampling events (i.e., limt: periods) arc 
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This £1cp involvt:s t.:valu:ation of quantita!itmlimit~ (QL~) ami dt'll'l'tion limits (DLs) for all of the 

chcmic<Jls in\'CSii£;lled at the site. Il i~ impo11:mt thai the ,Jctc:ction limits be low enough to 

Llcll·ct concentrations oi ccologit"al ~ignifie:mce9 •• ·\llhc•n1;h QLs rwedt"d for the ccoscrc:cn should 

be ~pccific:d in ihc DQCls for the sampling ;liJd :tl1i1ly~i~ plau (H'C US EPA, 199tta), for St'tnC 

rhcmicnls, c.l~ta may be obtained from hi~torical .sampling CVL'nts using high QLs. 

This c,·<J)uation may result in the rr.· c.uwlysi~ of ~,,me f.ampks, the "proxy" (or estim:.tcd) 

conn:ntJations (e.g., at Dl or 'l1 DL), or the d1rnin:ltinn of certain chcmic:!lS from further 

l·onsideration, bcc.<Jusc they arc believed not to he prc~c-nt a! lhl' site. However."'' the minimum, 

1hc fo11m,·ing po~sihilitics should he cxaminni pri<n to eliminating chemicals h~..·c:1u~c they are 

nol detected or conducting any other manipulation of rln· data: 

• iflhc sample q\lantiwtion limit (SQLY 0 of a chemical is gH:nlcr than r.onc~ponuing 

environmental stand at rJs ( c .g., W QCC ,VcH .\ft~.\ i c() Sr.uula rds fi'r hua . .;ra:c wtd 

Intrastate Stream.~ and State oJNcw Mexico Grrwml mul Swfoce Water Quality 

Prorccriun R~·g1dations) or lTil<:ria (e.g., Ambitnt lf'1zto Q11nliry CriU:ritJ [A WQC]) or 

rcfert'IH.:c \'a1ucs such as the EPA R1·gion V r;, olnglcal Data Qzwlity Lcn_-fs [EDQLs] 

(US EPA, 19%a), then ~he chcmicaltn&l)' he pH:!'CTit at lcvds £n:att:r that these 

H:ir:icllcc cPnccntmtions which may rau.~.c pokntial ri~.k bl'ing ovt:rloob.·.d~ ;md 

• if a given SQL is comiderably higher than po~ilin·ly dckctcd Ya)ucs in otlu:r ~::11nplcs 

in a data sci, then it could bias the.: data set. 

One approprit.ltC opticm for a site CCO$ctl'Cil is to <iS~tllllC that the dlt'Jnical having SQJ. ~;u·:•tcr 

than reference concentrations is pn;scnt in the sarnpk at the SQL <Ind carry the chemical 

through the l·cosoccn. essentially c-onducting the asf.l'SStne!ll on the SQL. Re-ana1y~is of the 

sample or coJiection of ~~ddititm:li di.l!a is &l ~ccoml (ptefern:d) option di~~:ouraging climina1ion of 

chcmic::J)s that may be present hclow thcii QL but :1bovc a kvcl of potential tonccm ft.'r the 

ccoscrccn. 

If SQLs for :1 given chemical are \lll\15\lally high in HllllC: ~~amplcs (e.g .• due to m11trix 

interferences) con:;idcrab)y t:Xnt.·ding the pm;itivc !('StiltS !! . .'portl."d fm the ~amc chemical in othCI' 

'~r,,dilit~ may u~r: the ErA Rq;icm V [<"oluri.:i!l D;na QcH•1ity l.<"nl; (·us LI'A. I ~".l(,:t) fot tt!tnlli}·in~ :m;,l)·1ical 

wl'tht>tb with dr!rction limits luw cnnc,!:h In t!~·tl'l'lrhnuic :d Ct:ll(l ll!l:tlinll:• of t·u•iot::c;tl :.it;nifttaucr.. 

1 0n1~ s~mplc q<lantil:.ttilln limit b lk'~:.rd ;;s the dt·trCfi(•ll limit tltot :lCC<JU!'lt.<; foi !arupk d~<nactr:istics, 

~ample prrparation, and ;m:.lytical .:Jdjustrm:nts ~udr a5 tlilntio11 (US EPA, 1992a). 
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samples, the ~ampks should be L'ither rc- :malyzr.d (prt:fmcd option) or cxcludc-d from the 

quantit:Jti\'c cvahsation if1t cam.cs the c.ukulatct.l exposure ~onct:nttation to exceed the maximwn 

d-rlccti:d concentration for a given data set. 

E\'aluatc Qualifird and Coded Data 

Variou~. qualifiers and codes attach~:d to :mal)1kaltcsults by the laboratory personnel performing 

famplcs analysis or the Jata valicl;~tion pcrscnncl usually imiicatc QNQC ptoblcms •md 

questions concerning comp01.md identity, conccntTation, or both.· 

Al1 qualiJicrs and cod~;:s must be addrc~~cd before the compound can be used in quantitative 

ccoscrccn. 

At a minimum, cu'!lcn! EPA guidance documents concerning GUalificrs (e.g., guidelines for 

inorganic compounds :md organic compounds [US EPA, 1994ct d)) ~hould be consulted prior to 

evaluating qu:Jlified data. En~ure that ddiniti~ns of d:Jtn qualifiers u~cd in the data set for the 

$ile arc reponed and are current. · 

E.,·aJuatc Blanks 

Blanks :trc analytical qunlily control5tlmples anulyzed-in tht! same manner as-site-samples. 

ThcJcfoa:, blank snrnp)cs provide a measure ofcontaminntion thatl:as been introduced into a 

sample either (1) in the field while the samples were coHeckd or transported to the ):'lboratory or 

(2) in the l01bor~tory during sample prepaTation and uno lysis. US EPA (US EPA. 1989b) defines 

four types of blank samples: trip blank. field blank, ]nboratory calibration blank, laboratory 

rcagenl or method blank, and water used for blanks. 

To prcv~·nt the inclu~ion ofnon·si1c rcJatcd chemicals in the risk assessment, the concentrations 

of chemicals detected in bbnks must be compm ed with conccntialions of the same chemica}s 

detected in site samples associated with the blanks. 1f the association between blanks and site 

data cannot be made, blank data should be compared to the rcslllts from the entire sampling data 

set. The result of the comparison of site s&mlple chemical concentration with blank chemical 

concentration depends on whether the chrmica} detected in blanks is a common laboratory 

contaminant or a con1nminant not commonly used in lilhorntories. 

lf rom pounds romidt:!red commou laboratory contnmii1:mts (i.e., acetone, 2-butanone 

[methyl ethyl ketone].' methylene chloride, ~olucne, :md the. phthalate c~ters) arc dctcct~d in uny 
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of tllc blanks, the ~itc ~a111plc Jt:~lllts ~lwuld be ron~idt:lc<l as positive results Q!}jy if the 

coocentriJtion ofthe f(ltllpounds in the ~ite ~ampk cxcectl!i !c·n timl'!' the mnximtnn r~nccntration 

!ktcrtcd in the :!l!rlir ::b..lrJ1l;mks. lithe wnccntJ ;1tion of a common l<~boratory contmninant is 

Jess than ten times tlw hlank conccntt:~tion, thcll tht: wmpound is ucatcd as a non-detect in that 

!'amp1c. )fnll ~itc ~amplcs contain CtJIKl'ntwtions ofn C(lmmon laborutory contamimtntthat r.\fc 

less than ten timcb the conrcntwtion of a contalllillant mcaHntd in the blank, then, the t·ompound 

ran be completely eliminated as a COPEC. 

If the blank contains <ictr:ctublc conccntwtions of ~~nc or more organic c>r inorganic l'Onli)OU uds 

thai arc nol t•un~idt·n·d l'OUlmun htlloratury t·cmt;unin:lnts thl·n the site sampling results 

should be considered ;JS po:;itivc rcwlts !.1\h if the l'<'nccntration of the compound in the site 

samples c.::x c erd~ fi vc t i mc~tb£..!lliL"i.i!I.Il!.!.I:L(f!DJl~~1'1l!li.QrK ~:n Irati ~!J...i) tt<,:r t <~d i]JJ.llc annJ iCJili.ls 
hl;l_nks. lfthc concl'J1lration of a compound in dtc !·alttplcs is kss than ftvc tim~~> the bl:mk 

concentration then the compo11nd is comidCJcll non-cldcct. lf;11l ~iHTipks contain concentrations 

of a compound that :m: less than ftvc tin11:s the conr:cntr;ltion of this l'ompound mc:1smcd in the 

htank, then, the compound cmt he completely t.:liminatl'Cl as a COPEC. -

Nntc, howcvt~r. thnt in 01dcr to con!'illcr hbnk cmlwmiw1tion in the COPEC sckction procl·ss, 

the fo llowiug mu~t be t.·nsmcd: 

• t:;ood d:1ta <pwlity :md rigoiClusly impkm<:ntt:d Q:\IQC phtn and good industry s•11npling 

&md ;maly,!;iS procedures; · 

• the effect of eliminated cotnpounlls on the ovc1a'~ risk estimates must he clearly 

dcsoibcd in the uncertninty au:tly~is :;n:tion IJfthc cr.oscrccn report. 

E\';~lu:Jie Dctcrdun Fn·qm:ncy 

Dccausc cat-rying a large number of rompoumls tlnough ;1 quantitative c~oscrccn m:ty be 

complex and it may rc<jllirc considcrahlc a!l1ount of time and rcsomccs, the p10cc:rlurc <ksctibcd 

below may be u~cd if applic:iblc to mluc.t; the number of COPEC's in c:1ch mt·dium. However, 

prior to .implcmtnting tlli!'> prucl'dmc (1) the ratimwlc for the procedure must be dt"arly 

documented in the ew.scJcCll u:purt and {2) hisloril.'al site infom1t.1tion must be carefully 

examined. 
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ClJcmicnls likc1y to be present at the site11 should not be eliminated from the quantitative 

ecoscr~cn, even if the rcstilts of the procedure described in this fieclion indicates that such an 

climin3tion is possible. 

CbcmirnJs th:tt are not dcteclcd in :my S:1mpJcs in one nwdium hut that arc dete-cted in 
otbcr mrdia. Generally, these chemicals should not be eliminated as COPECs, un1css 

infom1ntion exists to indic3tc th:~t those chcmicais arc unlikc1y to be present at the site•. For 
example, jfchemicals with simi!ar fate and tmnspott and characteristics are detected frequently 

in soil.:tt 3 site. vnd some of these chemicals arc detected frequently in surface water while the 

others arc not tlctectcd, then the undetected chemicals arc likely ptcscnt in the surface water and 
thCH:fore. need to he included in the ecoscrecn as surface w:~tcr COPECs. 

TI1e outcome of this step is 3 data set that only contains chemicals for w~ch positive dnta (i.e., 

analytical results for which mensurable concentrations arc reported) arc n\'ailnbJe in at lc3St one 
s;:unpJc from each medium. The assumption is that all positive data to which no uncertainties are 

2t1achcJ concerning either the a.c;signcd identity of the themical or the reported concentration 

(i.e., data rue not "uncertain" or "qualitative") arc appropriate: for use in the quantitative 

CCOS'::H'~Il. 

Cllemk:ds that :•re infnquently dt>1crH·d. These chemicals nli\)' be artifacts in the data set. 

due to sampling. anal>1ir:!I. and other prob)ems, and therefore, misht not be tclatcd to site 
operations or disposal practices. l11e cht:micnJ should be considered as a candidate for 
elimination from the qunntitative ecoscrccn if: 

.. it is detected infrf'qucntly in onr: environmental medium. and 

.. it is not dctecled in any other media, and 
• there is not reason to believe that the compound ·may be present in lhc site 

cr.vironmenta.J media b:J.sed on ~ite sampling adequacy, h1storica1 data, nnd a.'ly other 
relc'varjt infonnation such as known degradation products. 

Any deter.tion frequency limit being used (e.g., five percent) should be appro\'cd hy the HRMB 

prior 1a its use in this screen. As an example: if 3 frequency of de1ection limit of five percent is 

used, then at Jcast 20 samples of a medium is needed (i.e., one detect in 20 samples c·quals a five 
percent. frequency of dc1cction). However, decisions about f~cquency of detection and sample 

H 'The dr1cnnin;;tion rhat ~ chtmir.ll is or is not lil:dy p1c~tnt a1 !l1r ~i1t ~hould be n~ndc: basrd em{!) !>i!c 1li~1ona~l 
infonnati!ln :uJd process knowltrlgc :ln~ (2) C:V<JIUlltiCJn Cf s:m11;ling :JdcqU:'JC)' 1Jllht !ilc ~nd (3) 311)' othet rtlt\':UII infonn:.tion 

such as !o;cl\71 dcsrad:.ticn pa,ducts or petcntial for bio:.ccumul:ltion. · 
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~izc will also con~iclt:r ~thc:r fac1ms wch us ~izc of the r.ont:.min~tcd area. Cmnpuuuds likdy 1o 

ht.· )lrt'.Sl'nt al lhc :c;itc 5bould nut be diminated. 

TI1c rcpont:d concmtrations a11cl 5ampling locations of chemicals should be l'Xamii;.:.:I for hot 

.~pots (i.e., small or Jocali:lC'<l hut highly contamin:t!cd mL·as), which rn:Jy be important for short

tcnn exposures of l'Co]ogic;,ltt:ccptors •md whit· h. thel(:fcHt, ~hfluld not be diminatl·u from the 

cco!;crecn. AJI ~:~mpkci media shmlld be examined for <.letecti{m of a sivtn compound hccausc 

~orne media may be sources of contamination for (lther mc:dia. Fo.r example, n comp,)Uild that is 

infrcq11Cntly dc.:trctcd in soil (a polt:ntial ground w;-.tcr contamination sautee) should not be 

climin:Jtcd as a ::ilc contaminant iflhc :;amc C{l!npound is fn:qurntly dct<:ctcd in grouml ''-'<Iter. 

Fur:hcnnorc. infrct1\JCntly t.klcctcd compounds with r.onct:lltJ lit ions that exceed ronesponding 

environmental stand:uds or criteria ~lH"~lllcl Hnt he eliminated as COJ>ECs. The l'liminOJtiou of 

any compounds frum the <>ro~crrrn :•lung with ju~tific;1tiun for :iUCh elimination rnust be 

fully dl·snilH'd jn lbe ("Coscrl't'n n·port. 

2.2.1.3 ScP:t'n :\gaimllnnrg~mic D:t("k~ruund Conrt•ntrations12 

' 

A comparison of site ~ample cnncc:ntr a lions with hnrkg1 ound conccntrutions (e.g .• u!>ing the 

geomt·tric nw~m conccnlr:1tions of the two data set!=-) is useful for identifying the nun-site-related 

inorganic chemicals that :u-c found :~tor nc·ar the: itc. f-PA has issued £Uidance for ground w:ucr 

detection monitoring progran1s hcing nmdurtc<.l under J<CRA. 'fhjs guidance entitled "Statistical 

Analysis oJGrowuJ- Wcrr,·r Mtmirorin)J. Data at fl{'JU Fa· ,/irics'' (US EPA, 1989d) and the Draft 

A ddcnJum to l11terim Final Guidance (llS EPA, l ~192b) provide a CC'l:ccptu:11 framework for 

Llctcm1ining and 3pplring an :1ppwpli:ttc statbtiL"al mctlwd for rompari&on nfhad:ground and 

contaminated ground water Jata. ·nu.:sc :-:tatis11cal methods and those prcs~.:ntcd in EPA's 

Sroti,Hical Mulwds for Ewduvting !h(' Arwinment of CJ,·,mup Sumdan/.o; (Volumes J m1d 3) (US 

EPA, l9S9a; l994c), G11idarue for Data Qu.dity A.~scs.tmcnt (US EPA, 1996c) and in Statistical 

M£·thodsfur Em·i10mncntal Pollwion Monitvring (Gilbert. 1987) couhl be applil..·d to soil 

background cC"Imparisons. · 

The ohjccti\'c of the !>latistica! &l.l1&llysis for the ecological ;i~k :J5scssmt:nl is to determine if site 

inotganic 'hcmical conccntt:ltions <liffcr ~ii;nilicantly fimn inorganic barJ..:grnund rt1n<:cntmtions 

1 ~ ln"lt:;,nk ha• !..pound conccnu;.tinns ;orr dcfmeu :.~ :,;rtur;:l1y. n(<"~lJJin1: •:onccnU:llil>nS (lf.iuorg:mic ccmtifl:cnts in 

:.n tll''ironmcnt31 mnhmn (~ct.flm,·nt, ~oil, i!ir arrd W;lltr) ll<ll ;,;ffl·crrt.l tJ~· r.,~ilit)· i•pl't.liliHl~ (J!Kt.IB !-iOP 11. A.:: Sit,··Spaifir: 

/la,.Agror.rod). 
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or values. TI1e choice l\fthc 3ppropri~atc liWtis:!icaltcst 5hould be bnscd on the distribution of the 
data, the percent of non-detects inbackground and/or site data, the prcsrnce of muJtiple delcction 
limils, c.tc. Any statistical methods being used for comparison of site samples \\ith background 
va1ucs should be idcnti ficd and their use jus~:11::::fin the eccscrcen n-port. 

Often, o single ,·alue to represent the inorganic backg1ound conccntmtions (BV13
) is d~tcrmined 

b~cd on the mean o;- median of the co!lcc.tcd samples (e.g., the 95% upper confidence limits 
[IJCLs] for the mean) or the ma:ximum coucrntr~tion (e.g., the upper tolerance limits [UTLs]) or 
pre·dctcnnincd regional inorganic backgJOWld levels oblnit1cd from the literature. \Vhcn the site 
r.ample conccn1rntions fall above the DVs the p1climinary COPECs arc retained as COPECs. 
Note, however, that the 95% UCL of the site samples ~hould nol be compared \\ith the UTI.. of 
the b<1d:ground samples (US EPA, l989d; 1992b). Tilis is not ;·alid staliSlicaJ comparison 
hccm.is~ the UTI.. represents a maximum \'a1uc while the UCL is a mean. TI1crcfore, if the un 
has been selected as a BV, each soil sample (not the mean) should be compared to the UTL. If 
any site soil sample exr.:::::ds the UTI., the preliminary COPEC must be retained :lS COPEC. 
because this «!Xcecdance is indicntive of site-related comarninution. · 

Af. discussed in (he HRMB Position Paper "Applicotion C'f lnorgrmic Background Values in the 
Risk As.~cssmenl Process'\ if inorganic chcmic:~ls arc pre~cnt <~1 the site nt naturally occurring 
levels (i.e .• in ccnccntr;,tions 3t or bc)ow facility-specific or site-specific [if applicable] or 
regjonal qackgrow1d), they mny be eliminated from the q'Jantitativc screen. It is important that 
comparisons of a site and background.n1etal conccntJations consider-both soluble. and insoluble 
fonn of metals, ificlevimt. For example. back&'Tound concentration should be determined for 
chwmimn (ill) and {VI) sepa.r.a_tely for comparison with the site concentrations of respective 
chromium .species. Facilities should submit v:1Jues representative: ofb:>ckground conccntrntions 
to the HRJ\ffi for :~pp10val prior to their use in ecoscrccn. lfbacl:ground risk is of concern (e.g., 
in some cases b~ckgrom1d concentrations may present an c:xccssive risk to ccologicaJ receptors), 
jt should be estimated ~eparatcly from sitc·tdatcd risk and included in the tcport so that it can be 
considcrcd ,,,..ith other site .information . 

At some Sltcs, ;1 concern may exist for ''hot spo!s" or sitnations where a smalJ proportion cfthe -
site is c:oniaminatcd &~hove inorganic background, yet :Jpp1ic<\tion of distributional tests show no 
difference between site and bnckground levels of randomly sampled data. For example. there 
may have been too few samples co11cclcd at the site, !'('J that perhaps only one or two 
mensurcmcnl!l are clcvntcd above background. One method for handling this situntion is to 

nsv 01 bckJ;t<>;md \':J]uc me .lin$ .m inorr.;~nk chcm;~.,, (()l;,t'l)h:lli(;n lt'j:T('}(-r.lalh't Q( bac\.'pmtnd conrc:nbat:icns 

lhar has bcr!J; ~F::'!O\'cd by lhc Ha.-~mlou:s and R~dioacti\'C .M:uwals n·.mau. 
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comp;uc each ~ite mca~UTl'llll'IIIIO a "hot rnca:'llll'lllt'lll" concL·ntr~ltion vn!ue (US EPA, 1994e). 

TI1is "hoi n1t<1~UI cnwnt" v;ilue C!!1 he an EDQL, ~ ~tmnl01rd, or some function of the b;.~ckground 

lbta (e.g., upper tokrancr.; limit). TI1c hot rnc;1surcmcnt value ~hould he selected to identify 

c.;ccf.sivc ccologkal risk hey(lml that of an·r age site· wide exposures. Jf one or more site 

mc;1smcmcnts equal or o;crcd the hc1t mca.t;mcmcnt \'a}uc, thr compound should be rctaincri as 

COPEC ;md proncd 10 the c:uviromH~ntal f<tte and tr<Jnspon cvahwtion. 

TI1e cy::~]u:ltion process hdow ~.hould continue for all organic prdimiriar:y COPECs and those 
inorganic preliminary COPECs that exceed inorganic h<ickgtouud conccntrutions/valuc:s (see 

Figmc 4). Both aju~1ific:1tinn for climin:1ting chrmicotls based on an inorganic background 
c.omp:uison and ;m ovcr\'icw (lf:hc type of comp::ri$on cmHJuc.H:d should be includcli. in the 

ccoscrccn report. 

2.2.1.4 EYaluatr Cuut:Jinin:mt Ft~tl' :md Transpcu1 

E,·~tuation of the cnYirnnmcntal fntc of chuniculs c:m wb!;t;mtially affect the selection of 

contaminants ofpoh.'ntial ecological conn:rn, dcll'nnination ofimponanl txposure pathways to 

ecological receptors, and the feasibility and potc:nti:-~1 impncts of 1 cmcdiJtion slmtcgies. At this 

..,,, point, the li~t ufp1dimil1ary COPECs !;hould be H:vicwcd to l·vnlu:ttc :my phJ•sico-chcmical 

pmpcnics which may allcr the way in whir:h the impact of these preliminary COPEC::. is viewed 

in the risk as5C$Smcnl proct$S. TI1is is particularly true for :my contaminants highly persistent 

and bioaccumulming in ccole>gic<s) rcccpwrs and food chains such as polychlorinatcu uibcnzo

dioxins, i 1CBs, DDT and its brc&lkdown products, org:mochlorinc pcS1icides, chlorinaled 

dibcnzofmans, and mctdls capable ofbiomcthyl~:~tion (e.g., mcicury). TI1csc compour1ds require 

considcwtion of more than their direct toxicity. 

Pcn;istl'Ul'C, Muhility~ und Bioacl'umulation 

Physico-c1n~mical parameters describing environmental pcr~i~i<"ncc or mobility proc.c!'ses, 

include water solubility, log K.,,.. am] K,"', and environmental half-life. A contaminant's water 
~:aluhility 1 ~ influences its fntc and tran~porl in <lllrnvironmcnial media and is c~pcdal!y n~lcvant 
to ecological Jcceptors cxpo~UJc through ~quatic pathways. Compounds soluble in water or pore 

watcJ of ~oilf~cdimcnt arc mon: ;n•ail<lh}c for cl1emi<: al and biologicnl trans fonn~tions and are 

14W~ttr ~vlt1Lility i~ an upprr hm~l <111 a dlt'mi,·OI)'); ~~~~cl•lnd ii.r., :ujllt!•115) concrHliO!lion in w;Jtcl al ;1 t;i\'Cn 

:rmpri~Turc. hqu:.-t•U~ CIJil<"ellll~lions cu:n·ding !-I>!Lob~ltty m:1y imli~;llr w:ptinn ui!IO Hdimcnl, lht~ l''C~r.ucr (Jholut.ih7ing 

cbcmir:~!s wch :t.~ !'rt:ar.ic ~oll'c!tl~, or lhc:: prc~cnct of :I nnn·aqut!l!IS pha.t,r:- liquid. 

,, 
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subject 1o the compJex forces affecting the mov(·mmt ofwatcr. Less soluble metal c: •ions, such 
as aluminum, may enter solution at lower pH as a reF.uh ofJcaching from soils and become 
available for up1a:ke by plants and :1quatic anim.als. 

111e logarithm octa."'loliwater partition cC~cfficicm (log K, ... ) is the ratio oftlte chemical's 
concentmtion in octanol (representing lipid or ··r .. n lu the concentration in wat.-:r. · K., ... provides 
a mc:tsure of Lie extent of chemical paniti('ning bctwten water and octano1 at equilibrium a.'1d, 
ilius, describes a chemica] affinity for the lipid portion of an llr£nnisin's tissues. A high log Ko,.., 
typicnlly g1eater than 3, indicates higher concentrations in the oct:mo1 Jiithcr thnn in the water . 
~is an equilibrium constant tl.at measures the p.anitioning between orgroiic carbon in the 
.sediment and water (i.e., it mc:J.Siues a chemical's abiHty to ~llach or adso!b to particulate 
mnrter). ~is useful for describing mobility pmcn6a1 bcc~usc it correlates b~ncr with 
adsorption to soiJ ::md s~dimcnt. A chcmic.al's mobility is gcncr<Jlly proportional to its water 
solubility and i.'l\'Crsely proportional to K., ... and K,... Chemicals with Jog K_. < 2. 7 and K_ < 
1000 &~reconsidered to be highly mel bile, while chcmic:aJs with fog K_ ~ 4 and K_ > 10,000 
generally have low mobility 0111d therefore,. hi£h pcrsi~1ence potential {ConnotJy and Pcdcrse~ 
1988;Ney,'l998). · · · · 

' . 
1JI general, organic chcmkals with 1og K.,,., ''alues equal to or srcatcr than 4.0 and inorganic 

i 

I 
I 

chemicals with a whole-body bioc:onccntration factor (BCF}15 equal to or greater than 100 bnve a 
high biC'accumulation potential (Connolly and Pedersen. 1988). These criteria were developed 
for <~qU.atic environments and they hDve much icss relevance to lcne5trials)'Stems; for tenestrial-----
specics,BCfS of as little as 0.03 can be biologically signifiC::.ant ift_he chemical residue is toxic 

(US EPA, I989c). It is also imponant to remember. that the bioaccumulation potentia) of a. 
chemicaf is only one f~dor implicated in the dose estimates for hlgher trophic level tenestrial 
organisms (e.g .• a herbivore consuming large ~motmts of plant material contaminilted with a 

meta) having n soil-to-plant BCF ofless than l (one) could still receive a tc1xic dose ofthis 
mt:tal). · 

Pcrs)stence is measured by the number of dnys rcquiJcd to JcJuce a chemical's concentration by 
one-half tlu-ough biotic and abiotic dcgradntionltransfonnation proccf.ses. The srcater the media
specific half-life 16, the more persistent 3 c_hemical is likely to be in the medium. Chemicals :11e 

. considered highly persistent in water if their h:llf· lives in water are zreatcr th:m 90 d3ys. and not . 

15Thc BCf measure-s lht tL•n((:llll~lion of n d-.cmic:tl in thr Cl(::mir.rn rd:~th·e IO I hal o!thr: inur.rrlialt cnvinmrntnl 
(soil, w3ttf, a,,d :sediments) • 

16A (hcmical's half.Jifc is ddind as i).1l r;~li:nau: uf lllt lime rr;q~:irtd foe h:~Jf or lhe OO£inal (Onlllminanf to be 
u:mslom~ed by both chemic:.! ~d biolo,:icaJ Jlrotcm:s. . · 
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persistent in ''vater with half-lives lower than JO cl;1ys. 

It is recommended that ~he oi1cria ofbioaccunml:1tion, persistence or mobility !W!_bc used for 
eliminating potential contaminants as COPECs. 

En ,·iron mcn1 :11 Tr:msformntion 

Known chemic;tl or biologicaltr<~nsfcirmation !='!"Oducts ofp1t'liminary COPECs or those that can 
be reliably prcclictld must be included in I he protess of COPECs' !Jc1cction. The transformation 
or breakdown products of some com110lmds arc often more to~ic than the parc:nt compound and. 
therefore, may prc~ent substantia) c:colo£ical risk. For example. pcu:hlorocthyknc (PCE) breaks 
down to vinyl chloride, which is even more toxic th&J'J its parent compound. Therefore, for 
COPECs that are likely to undergo tram formation under the l"Omlitions found at the ::.ite, the 
anticip;itcd brl'akdown pJOducts should be dctcm1incd and added to the list of COPECs to be 

evaluated in this ccoscrcen. 

2.2.1.5. Dcnlop n List ufCOJ•ECs 

Following the c\';~)uation of site ~ampliug data <~s specified in ptc,·ious sections, 11U remaining 
preliminary COPECs (including thciJ' transfonn:,;tion products) arc considered COPECs for the 
cco·5crccn. Tht specific r;teps in the pwccss for selection of COPECs .arc outlined in l11e flow 
dial,'lam in Fi,t,'1.lTC 4. However, toxicity infonnation (i.e., toxicity reference V<~lucs or TRV~) to 
be Uf-Cd in the quantitative ccoscrccn may not bf> 3\'ailahle for ull COPECs. Ncvf'rthdess, a 
constituent should lJOt be dimin:.~tcd ftom the list ofCOPECs !.!!!]_y bt."causc toxicity infom1mion 
is Jacking; instead, limited or mi~sing toxicity data m\ISl be addJ csscd u~ing best profcs~ional 
judgemtnt, sunogatc17 toxicity data ftom a similar chemical, and should be discussed as an 
uncertainty. 

figmc I ;1lso shows how COPECs ~hould be cv;.~!u;1tcd b~st·d on the av:til:.~bility oftoxidty d:!ta. 
Those COPECs lacking toxicological data in the litcr<llurc will be evaluated qualitati,·cly in the 
ccoscrcrn by using sunogatc toxicity d:tta from a !:imilnr compound, if av:!il<ible, or discus~cd as 
<.~n unccr1uinty in the uncertainly analysis Sl.!ction of the ~:rosc1ccn ll:port. Remaining COPECs 
will proceed to tl1e quunti1ativc ccosctccn. 

17fadlilil'$ ~htHild {lbt:tin JIR!\10 :l(:pltJ\'011 {1)1 ~rkc1ing ~lliH:£;)lC COiliJI(>ulnJ~ :md t.J~ing lheit 1ox.i,ily data pri(ll 10 
pcrfcrminc \'ccstn·en. 
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2.2.2.1. Tnrt>stri<1III~IIJit~1s 

1n New Mexico, there arc 5cVt'ral faidy wd!-dcfinl.'ll tcne~tri<~l hO!bitat!> that occur n:ltur:tlly. 

TIJC)' are the forest (for example, mixl:d conifer, pondcrol'a pine, ant.l pinyon-junipc1), t:ll1£rass 

prairie, ~hortgrass pmi:ic, agriculturillland, ~crub/shruh, ;1:H! dc:;crt. Panicubr types of 

vcgclation t~haractcrize each ofthcn: habit;lts. and can he H!'u) to idc:utify them. A ~l'ltction of 

some of the guides 1o dctrrmining habit;Jt type can be found in Appc:ndix A. 

l l;,bitat types muy also be dctermiJwd hy JL'\·i~wing la11d use ;:nu lund clas~ification maps (LULC 

maps) which a1e av:1ilab!c in h;lfd cnpy or t·lcctronically 1 ~. (ilS m;~pping can ;slso be U!'t:·d to 

define habitats. Cla.<iSificntious tn<Hlc m ing these map~ :chou ld he vc1ificd \\ ith a cornbin:nion of 

· topographic maps avail:iblc fr<•m the Unikd States Gf'o1ogic Survey (USGS) and other ~ourccs, 

aerial photographs (also available fiom USGS), :~ud inf(~cnwtion gatht:rt:d JlJring site visits. 

A number of sites under consideration arc in mcas th:1t have t-n~n disturbed by man sufficiently 

that they no )(Inger match any of the n:ttm;11l)' occ turing hahit~lts typic01l of the southwest. 

Particularly at heavily used ;uc:1s at f:1cilitics, the two mo~t cnm:non ofthc~c ilrcas are usually 

dc~t:ribcd as "weed fit:lds" nnd "lawn gr::ss". Vcgct:ltion at "wt.·nl fit·lds'' shCJuld be ex:unincd to 

cJctcnninc whether the weeds consist primarily of ~pee ics uati·vr.: to the ~outhwcst or of introduce-d 

spcdes ~uc11 as Kochia. Fields ofr.<ltivc WL.{'ds arc lwst c:'-.':!lu:-.tcd using the shc:rt gr~t~s rnairie 

habitat. fields con:--isti ng primarily of inhoducL·tl ;lgrintltm :i 1 wn·ds ~hould tc cYulu<~tcd U!'-ing 

the specific plunts present nt the ~itc, a.nd ani:nal :;p~o.·d~s li'kdy to be prc::;cnt ~~ the area or 

associ<Jtcd with nci1;hboring habitats and thus polt:ntially L'Ott:ri11g tlw area. Areas consi~ting 

primarily ofliiwn gr;u;s ~hould be ~.:valuated a!' n mndili~:d form ofthc shortgrass prairie food 

web. Site survey infomtation !>l!tmld be US{·d to c1ctcrminc whirh species of tl1e fc::cding guilds in 

trophic levels one through three arc present and ::~lsu to dctcnninc if species in trophic level four 

of this web arc octunlly utilizing the grass as ca. his worth noting that much of lhe \vihUifc using 

)o:Jwn grass <ucas is crepuscular in n<~turc, and site surveys of these :.u cas :uc bt:st done at uawn 

and dusk. 

2.2.2.2. ;\quatic Hahit:tts 

There rue several typt·s ofaqu:Jtic lwbitat~ in New i\·1cxico: kntic (lakes, ponds, and ~omc 

wetlands), !otic {f.trcams and river!>) and cpht·mn:tl (anoyos, ~l.'mc wetlands, pll(hlkslpools, and 

playa lakes). "Dlcsc types arc chmaclerizt:d by diffclt:lll wildliic, difft:r<:nt !.(dimcnt accumulation 

11 Av:ulnblr on 1hc \l,'lllld \\'ide Wd> fh•m USGS ••t !!!!r:!.:!~:.u;~.r~ l'i>v!inc1n html ()I f10m [I' A at 

fip:!.'rlf! r~:t rc•vlruh. 
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• number, type :1nd ~izc of1mhitats present in a~scssmcnt area 

• sources of infom1ation used to dc1enninc habitats 

• plant and anima) fpt.:cil:S typical oftl10se habit;l\5 

2.2.3 Jc.lmtify Erologiral Rer{'ptors 

For each of the habit~11s prc~cnt at the ;l.Ssu;smcnt ~ite, a1:roup of ecological receptors should be 

identified which will cvcutually he used to develop the food webs for the risk assessment 

screening pro1:css. A numbt:r of infonll&ltion sources arc :1vailablc to dctt~nnine the plant and 

animalspccic:s associalcd with a pm1icular type of ecosystem. These include govcmmcnt 

organizations such as the US Fish and Wildlife Sctvicc (a source for wetland inventory maps), 

the U.S. F01c~;t Service, the.: U.S. Dmcnu of Lmd Management, the New Mexico Natural 

Heritage PrcgJam~0• and tribal govcmmcnts. Information pertaining to taxonomy, status, 

disl!ibution, habitat, t·m·irOIHlll"Ota) il:iSOci<JtlOn, fct.:ding h:1bits, man~gcmcnt pr~CtlCCS and 

references for all vt:r1cbr:Jtcs ilnd sclcrtcd invertebrates :n Nc\\' Mexico is avail:.tblt! from the 

Biota lnfom1ation Sy~tcrn of New Mexico (BlSON·r-.1), maintained by the New Mexico Game 

and Fish Conservation Sl:rvicc:-. Division in its BISON d:ilabasc. There me ~Jso numerous 

regional fidd guides which ran he used for lievdopmcnt of hill,itat·!;pccific food \Vcbs; a 

!;election of S01i1c· of the guides avail:lbic arc" listed in Appendix A Lc•calch:lptcrs of private and 

professionnl organizations including the National Audubon Society, the Sic:rra Club, the National 

Gcogn.1phic Society, and universities can also pro\·idc information on species fo\lnd in New 

Mexico. These somccs ~.hmJid be used to compile m~!StcJ lists of wildlife and plant species 

potentially present at the site. 

Lists of::pccics should include those typical of the area in :idJition to those seen duri11g the site 

wr ... ·eys. 11H::rcforc, the. m;isler lists should include ~pccics that, while not physically obsct\!cd in 

the assessment area, occur in h<~bitats that exist at or ncar the site and therefore could possib!y be 

present at tht: site. In <Hhlition to these species, migratory species that pass through the 

asscssmc:nt art:a !ilw11ld be included, particularly if the migt3tory species win remain in the area 

long enough to be exposed to contaminants at the site. All thr,~ntcned and endangered species 

known or expected to frequent the ~sscssmcnt :.~rca should he included in the list of receptors. 
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2.3 Dc,•c:lop a Jlabitat~Spedfic Food 'Veb 

The list of species and infOI:mation obtained during characterization of the c:xpostac set1ing will 
be used to dr!-.·elop a habitat-specific food web. A site-specific food \vcb can be developed or the 
infonnation on the plant and animal ~pecies prestmt at the site can be used to assign the site to a 
food web developed jntheHteraturc !or the habitat t}J>e at the .site. L9] the ecoscrce.:Ung proco::ss 
the food webs serve primarily to assist in the choice of assessment endpoints and selection of 
rncasmemcnt receptors for each habitat under con~ideralion. Food webs will include aU lhe 
species nom each habitat selected for evalt~Dtion. Representative species or measurement 
Jcceptors from the food web '.\-ill then be desi£niltcd to evaluate assessment epdpoints. A. 
separate food \veb is needed for each habitat 'type found in the nssessment area, even if the 
COPECs are the same. 

Examples of food webs for an the common habitals CICCurring in New Mcxjc~'are reproduced in 
Appe11dix B. The example webs reproduced in the appendix are designed .for the western region 

... -· __ ..... .of the US. bJit _sho.uld be rnodified __ whcn ueccssary to Teflect the species composition of the actual 
• ·_ . asscsirnent sHe under considtti!tion.· The spcdes ;ncluded should be limited to those reasonably 

· known or expected to exist at the 5i1e. For example, the for:est food web includes the pika ns a 
herbivorous mnmrnal. but thls sped t=s occurs in New McxicQ only at high ultHudes, so it stJould 
not be included in webs for most sites. · 

.· . ~ .,. 

l~f,: 
.... ·-- ...... ----··--. 

til··:,;;•,.·; 
•r;. -~.: .. ~,· .: 

:~·;i r. · 

~·~~: 

~~1~:,; . 11l'f'; ...... ·'··· 

2.3.1 Org~nize Foud 'Vcb Structure by Trophic L_e~~~l 

·The food webs should be organized by trophic Jcvcls, which reflect the role of a species• diet on 
its.p!a~e in the ccosystc.m. These trophic lt:vcl designations ~rc designed 1o scp~te the species 
into h~rbivores~ omnivores, and carnivores to coincide with th~ equations used to det.ennine the 
potential dose oftl1e COPEC ingested by members of each group. This is particularly imponnnt 
when biciaccumulating compoun.:ts me among t~e constituents of concern. Trophic le\·cl 1 

. consists of all species whkh ·arc primary producers. usuaJly green plants. Trorbic Jcvc) 2 . · · 
c0n1;ists ofspedes_that nre.prlmatycnnsumers. These species' :u-e herbivores (which consu~ue th~ 
plants from trophic level. 1) and dctrltivores (which consume dcild and decaying orgaruc matter . 
from sediment and soil). Trophic level 3 contains omnivores (species which consume both plant 
and <m1ma1 ina"er) and inierrnedinte carnivores such as shrews, Trophic Jevei 4 or hig..~cr leve1s 
contain only carnivores. Once the: expected species iri the habirat arc or~anized this way, they 
can more easily be divided into feeding guilds from which representative receptors can be 
chosen. 

... . ' .. 
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2.:1.2 Croup Hrrcplors iuto Ch1~~-~1H'dfk Fn·ilin~ Guilds :md Cmnmunities 

A class-specific krding guild is a group of .spl'cics within a p;1rticular trophic lc\"cl thnt share 

~imilm feeding str<1tcgics and diciary habits. E:-.:ampks of class-specific feeding guilds arc 

hctbh·orous m:,mmal, omnivorous 1cptilc, c~~rnivo1nus mammal, ~md im·~·rtivormts hird. Class

~pccific guild dcsignaticm is important hcc:njsc a ll"Jlll'~clltativc ~:pt•cics from GH:h guild is used to 

a!:scss the risk to ;:~Jl !-=pccics in th.c guild. Orgaui:-:m~ in the upper trophic h:vds nre org.-mi;,.cd 

into th~se dass-spt:cific fct:ding guilds, but plants and in\'l·rtehratcs are grouped into 

comm·,;nitics Jistinguishcu by the mcdi<l wl;ich thl"y inlwbit. Exalllplcs of these CClmmunitics 

include tcnc~tri;tl plants :md ~<:dimcnl f:mna. 'll1c rc;t~lln fny grouping higher twphic level 

or£~mi~m into dass- s;wri fie guilds and lower twphic level organisms intc conummitics is 

hcc:I\JSC risk 10 upper trophic level organisms will he: based on llo~c ing,e~·tcd, while ritk to lower 

11 nphic level or g:mi!m5 \\ill be hasl"d on the nH:di:J cor.rcnllation _of COPECs. 

2.3.3 Ddiuc Didal')' Rdutiou~llips llt·lwHn CI:I!I~·~Jiu:ific Cuilds ami Communilics 

Anows on the cxmnplc food w~:bs (Appendix 13) ddinc the dict:\ry H:lmiom;hips \n:twet:n cla~s

spccific guilds and communities. ·n1csc tt:hllion!:-hips :u_c ,ktcrmint:J by c:o:alu:11ing the dic1arJ 

compositi<lll ofthc rcn:ptors for c.:tch clas~·~p~:cific guild or conununity. US EPA rt.:commcnds 

that only those intctnctions that contribute Tllf>lc: thilll 5 (five) percent •A the Wtal c.1ict should be 

considctcd ·for development of a food \\'t·b (US EPA, l999a). This recommendation is based on 

the a~wm;;t1on th<~tthc f<>od web can be fi;nplifit:d without undc.:rcstimalitl£ potential exposure. 

l?cological rcct:ptors m:.~y be exposed to comaminatcd mctlia by \lpt<lkc t1trough t11C food web. 

A lluition:~lly~ rcc.cptors can be c>;po!:td to con1:.unin1.1tcd media directly through ingestion of 

vcgct~tion, water, or soil/scrlimcnt, or through physical contnct or inhalation. 

In Section 1.4 potent in! pathways for migratiml t)f contaminants fwm a .!'(>Urcc to an c-:ological 

1cccptor were qt1alitativcly defined. Once ~colof,it::ll a·rtptors and dietary H.:l:ttio.nships for the 

site have bc<?n specifically identified the initial ~cl ofpolcnti.illy comp!clc exposure pat1m:;:.ys 

mny r1.·quirc mndificution. This step of C\'aluation !t•qu ires <Ill umkrsl;m<ling of the physico

chemical properties and cnvironmcnt;l1 f•11c am1 t1anspott dlilr<1ctcristics of the COPECs (see 

Section 2.2.1 ). 
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. .. . . 

For example, the initial analysis m:1y ha\'e includcdputhway~ of primary exposure to buno\\~ng 
mmnmals; jf the selection of habitat and rccl·ptors ~hows th~lthcse mrurmlals are no! likely to be 
present at the site, then this pathway need no longer be: considered complete; Another example . 
of an incomplete exposure pathway is a site with inaccessible buried contamination and no 
po1entia1 for off· site transport. At this point it may be possible to demon~tratc that some 
pathW::i)'S, though complete, do not contribute substanlinlJy IO the potential t>Xposure. The 
determination that 3 patllW:l)' does not contribute significantly tO exposure Should include 
~upponing dCicnmcntation from studies or guid:mce documents. 

. . . 

Rrromm~ndcd Information .for ~he Ec:oscrecn Report 

• AU food webs developed for habit~ts occurring in the ao;scs~ment mea including 
• media for wluch \veb is construcled · 
• division into tlophic levels 
• class-specific guild dcsi~;mstior.s for cJch trophic level 
• major dietary interactions. - . ' ... . . . - - . -.. 
• source dtation 
• rationale for selection 

.: .. .2.4 ___ JtJcotif)~.:md_SelectAssessment·EI1dp~iuts 

. . . . 

Ecological risk assessment invo)vcs so many species tl1at i1 is not practical to directly evaluate 
risks to ~n oflhe individual Spr!Cics in lhc ecosystem' at a site .. A~!icssment cndpoinls. are 
p3.l1iCular components or attributes ofthc ecosystem whic~ .:i.rc c:riticaJ to maintcmmce ofthc 
ecosystem structure and function. As£essmcnt endpoints focus the risk screening on components 
of lhe·ccosys1em th:::t may be impacicd by ton!aminants at the site. These assessm~nt endpoints 
cstablis1I a cJea:r connect.ion between rcgul:1tory goals for a site, endpoint species, and the 
objeetives of the ecological risk ~sscssrnent to protect the assc~smcnt cndpoin( The endpoints 

. shouJd be chosen based on tl1cir abi1iry 1o. reflect functions cri1ical to thc.ccosystem (ecological 
rcJc,·anc:e). their susceptibility to stress by 1be <:ontarrtimmts, and thdr relevance to risk 
rnnnngement goals. · · 

For a given site. ecological relewmce ·wm be determined using professional judgement nnd bnsed .. 
on site-specific infonnation and preliminary surveys. S•::nsiti\'iiy 'o part.i<:u,lar contarnina•·lts js 
related to both the mode of 11c1ion of the contaminant and !he life histoi)' characteristics of the 
species in question.· Relevance to m:magcment seals can include protection of cconomicaUy . . . . .. 

... 
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\'aluab!c fpccics or of :t(·~thl'tic and H·cJt:;ltion ,·alm·s, in :Jdditiur. to t1wsc asscS!\!ll(.'nt mdpoints 

tls~:tl for protection of the on:rall c:c0~y~km. 

/\~.~cssmcnt endpoints ran cncmnpa!'os a siu,t;lc ~pn·ics or a poup of spcci~.:s with cnnunon 

rharactcri~:tics, such as a c la~t.- ~pl·ci fie fc:n!ir:g guild. t\~:~c~ ~ m.:nt L'ndpoinls :.<.pt·ci fie to each 

guiltl and rommunity within c:1ch twphic !LYt:l ef the fnc•d Wt h~ ~hould he idt:ntifi~d. Examples 

of nsscssn1cnt i.·ndpoints for guilds iuclw..lc ~l'l'd di~pt'r~r..·r. m~;jur food !=OilTCC for pn·tl::ltor. 

dccompo:.er/dctritivore, p01lin;ttor, or (for pt t:d:.:t\•rs) rcgu k•tor of p1 t:y ~pt:cies. \\1li le aesthetic 

or societal value can be nscd to <tcid a ~pi!~:ies fur cousid~.:;ation as r~prl'!'t'llllttive of an asscs~mc:nt 

t:ndpoint, l:tck of socit:tal \'a!uc should ucnJ he u~cd to ll.III0\'1.: it :-:pccit:s that is ccolugicnlly 

important f1om CCinsideration. Examples of a~~onm:nt c11dpoints for communities include 

diversity (spcdcs richness), community cmnpo:;itil'n, ptoducti\·ity, m:1jor food ~ourc.c for 

con5iuncr specie~. or hao;tat for wildlife: .. t\n·t~·~.nHT11 t:r:tlp<1ints oduminc which ~pecics will be 

cho~cn as m<·nsurcmcnt receptors in rhc: next section. 

2.5 ltlrntify :uul Sdc<"t !\1l'asun•mt•nl Endpoints 

Evahl:ttion ofth~ bio1(.)gica1 effects (<:ff~:•:ls on ~Ur\'h·;,J, :cpro~uction, m :;wwth) uf contnminants 

on the asscssmcnl endpoint rCljuircs iJL'ntilication of a m~~surcmt:nt JCt:~ptor !"pccics suit01ble for 

making inferences about potentia] changes in tl1c a.o;s(·s~mt.·nt 1.·ndpoint. The a~SC!>!'.mcnt endpoint 

;;nd mca!'.tncmcnt rcccplor can actunlly be the !:a me if the il~scssmcnt t:ndpoin1 defined above 

refers to a single species within the cco~:y~tcm. ~kasurcnwnt n.'ccplOrs arc ddin~d a..o:; the species 

used to rep! cscnt a functional group of lit gani!\1115 :...t the ~itc fnr cvalu:Jtion t~f :\~Cjc:~snwnt 

endpoints; all cla.<:s/gui1Js and corrununiti.:s. p!t:~cnt ::IJ(!\!lll be rcpxc~cnted. Mca~mcnwnt 

receptors ~hould he cho~cn based primarily on tl11.:it :·unnion in the t·co~y~~1l·rn1foud web ~u;d 

should represent l.'~1c.h community (e.g., s.oil inn:rtdHate, phyH~p1antlt'n) aml class-~pecilic gui1d 

(e.g .• mammal herbivore. bird inst.:cliv~'lt:) Pll'H'Iltl'd in th'-' ,:,itc-~IH'Cific fo,,d Wt.:h whkh lws been 

~elected as ~I.Jl assessmc.-:ni cnt!point :~1 a !:itc. Tlu: tJblc in Ai'Pl'lltlix C li~t~ mt·a::ur('mt:nt rcct.'fHOTS 

for the food wchs described in this d0cumlnt, ;md ;tl::o lin~ Hlmc of the critical cco1C'lgical 

;!ttTihutcs that allow t)wsc receptors to rt'pr1:~c..·n1 the a~~(·~~ mt:nt t:IHlpoims for those ccusysll'ms. 

Additimwl (ftll~idcr<~tions in sc ktt ing mt·.~~·lliL'llllllt :l'Ct ph•rs du 'll ld in\ huk the !:pt.:c ics 

~ensiti\'ity to lhc toxicity of the particular llllll;nnin;mt f,,unJ at the !>itt:, its pHtt:mial for a high 

kvcl of c"Xposurc to the cont:uninants at the~ itc, tht: :t\·~:iiahili1y of natm~tl history infonn:~tion on 

the 5pccics, social and cron(lmic i111ponann· of the ~rcc ics, ~>11t.l its 1 c k\':mcc to risk m;~nagcm~nt 

goals at t11c ~ite. This section covers tht: two rypL·~ of mt~J~uremt.·nl rcccptnrs for communities 

and guilds; these should be dcvdopc.l ... to ll'J1ll'H'nt the ;1sscssmcnt cndpCiint. 
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· J(Jcntify 1\·frasurrm'rnt RrrrJltors for Communities. 

For comniunit.ics (i;e.; soil, suffac'e W:Jicr, sc~imcnt), the conununity ~r as~enibl;ge of 
communities in the media are sdeclcd as Ll}e measurement £ec.cptors. COPEC concentrations in 

·the media for the community wi1J be compared to lo::xicity bcnchrriarks developed for· that 
·~onun~nit)• 3s funhcr described in Sections 3.1 and 3.2. · . . 

Rcpr.cscntativc mcasur~mcnueccptors sho~ld be:sclectc~ ·ror comrnwrities in a11 media w~ich . 

may b~ impacted by contam\rJation. For the differcni media, representative. receptors include: ·. 
• soil media: soil invertebrate community nnd terrestrial plant community · . 

• surface ·water media: ph)1oplankton comnil1nity, aquatic invertebrate community 
• sediment mcilia: benthic invc.nebrate community · · · 

. ' 

2.5.2 , Jd~ntify l\fcasurrinetit Reccp1ors for.GuHds 

. These mcasur.cmcnt recep~OJS shm~Jd :t>e indivi~ual species Idc~;;lnt 10 those e:Xpe~ted tO 0~~~ at.· .. 
'the ~ite·. MeaSU1ClllCJlt JCCcptcrs should be tho~cn to Jcprescnt each cl.nss~spccific guild. (e.g., ... 
m~al he.rpivore, birdjnsct::th•ore) prcscntc'd in the site-speCific fO()d \Veb wl1icb ha.S·becn' · .· 

·.sc]ccled as·.m asscssment-cn·d.poinl .at a site. For :~':species to s~e :iS lltnc~ur_ement :receptor. 

there ·must ~c sufficient natural history ififormation a\'ailable on its diet and body· weigh~. Tile 
· Wilrllije·E;tposure Factors Handbook published by U~{EPA (1993g) is a ·good source of this · 

. information fonmmy species. The measmcme.ilt receptor seln:tc"d for each clas.s--specific,guild 
wiH be: used to modelthe COPEC.dose'ingeS1cd :llld the whole body COPEC ·c·ontcntration in .. 
prey e~ten by;prcd~tois at· the nex·t trophic Jev.cl ;is ex~l.:1ined 1ri _Secticm.3.~~ ·More than one. · 
mea.,.urcmcnt receptor can be sdected for each assessment pe·int~ but one of the.mcasurement: . 

.reccptti~s selected for a· gui1d ~houJd be the Spedes wid'i the highe~t ingestit;n -mt~ pcMpntbody ... 
wdght:orthe spedes, in that guild·. ·This.as.sares 1ha.t risk to·a c1ass·sp~ific guild is not · .. · · ·. 

· · .. imdere~timatcd. Ex;'Ul)plcs ·ofinfonnation gathered .on pcilcnrinl measurement ieceptors nr~.in 

Appei1dix D. 

. ·, .. 
2.6 Determine COPEC En,•ironmcilt31 Conccntr:itions ~t Point .of Potential El-posuJre · 

:'• 

. Site environmental media san1pJing (~oil, sediment, s.urfac:e w;t~~. ~d pc)und wat~r) and· . . ·· 
chcmic'&ll anaJysc.s ofcnvirontnental samples geu~ra lly. produce a range of concentrations; Sllme 

, ana!ysis of the $amp ling .. rc£ults is needed tQ determine th~ concentration ofCOPECs to which ·· 
.ccoiogical r~ceptors are P.otcnlia~Jy exp_oscd. ror nllrrcrplors, it is importanfto use-
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C(lnrc.:nfr atiPns fiozn !-:uuplc.·~ th:tt :1rt' hi11IPgir:11ly 1 t:k\':rnl WIIJc rn~·plui spt•cit$. f-or t·x:unplc, 
cxrosurc: to hunowing rmknls ~hould be..· l·5tim:tlnJ ming ~oil ~:unpliug n:~uh!' ftom the (kplhs at 
\•:hich they :uc cxjlcctcd to hun ow, 1101 an average of all !:oil samples t:1kcn. 

Wla:thcr the; 95% LICL or the nmximum Y:iluc of :1 C'OPEC conrcntr:~tion i~ hdng used to 
dct~rmiuc the cnYironrnl'liHII c.:xpo!:uu:, ml"a~llll'd COPEC ronnull:tli<lflS l(l£cthcr with the SQLs 
ofnondcll'rtt·d COPECs (:;cc .St'ction 2 .2. J .2) should he u~rd when dcll'nnining the 
conccntnllions mo~l rcprc!'cu::Jtivc of JHltl'lllinl t·xposurc: nf ecological receptors to COPECs :.t 
the .!iite. If there if. a rc:t~on 10 bclicn: tllat the COPEC is ptc~t:nl in a ~~nnph: nl ;1 et'ru:cnumion 
wdJ below tht: SQL, tlwn onc:·h:l)fofthc SQL c;m he mcd :1!i a "p10xy" cnnccutr:llion. The SQL 
\'alnc it~dfr;m he ml·d, if there- is a·;t!'onto hdic\·c the lruc co71Cl'lltt~tion is closer 10 SQL than 
to <lllC·h~lfthc SQL. }11(:JlOtHktrrrt-rt H'}:qh~ ... d!!!.!!hl nnt he !'ill.lJ!h· nmill<'cl fr.om lhc t·ro~rtl't-n, 
nm o:houlcl ;.-t•ru '":1luC'~ he.· mh~lill!ll;d.in pl:1rc- uf rhc .S..QL.. 

Fur !-Oil :md ~l·clinu·u t ~:1mplt•s, tlli: COPEC CNlc~·niJ atil1U lypic:~lly used to Jcpu:~:cnl the 
cn,·irounu:ul:ll CC'nrcnuosticm fur the l"l"ll~crn·n i~ tht'.llE!;Titnll~n mc:t~urcd COPEC conccnltation. Howc'..'cr, iflhc COPCs ate dimibllll'd unifnm1ly :st the ~ire ;md the r.:111~pJc ~izc is l:ugc enough. a ~t:Jtistic:llly ckrh·c:d v:duc ~uch :1s tbt: !J!i percent uppr:r nmridt:ur.c limit (UCL) of the 
mirJundic mc:ul can be m;,;d (L·xc~.·pl wltl'll the !J5% UCL ~:xcccds th~ maximum conccnua~ion) to rl·prcM:JU 1hc ~o:r1\'itonm(·utal conc~:utratinn :ot 1hc poinlt)f ~:cologie a I rcnplots c:xpo_!:urc. In lhis 
C;l5C, the us r;p,\ t_:uid:mcc dtlC\IJtH'nt su,Jplt•ttletlf(l/ GuidmJn.,• w R..JGS: Calrulmitrg the 

··- Ct;uct.'tlln:Ji(JIIS icr:u" (US EPA. 1992c) sll()uld h~: rm:~ullc.:d to t!~tin1:1IC du: 95 percent UCL. 
Averllsing ;md st:J1i:;1kal tu:ntnwnt of tla1:.1 i:; wrwct only for ~amp1cs that Wl'rc colkch'd with an ::ppropri:1tc ~:md(lm or syrwm:ttic ~ampliug dc~ign.lf"hot spols" (i.e., small hlU highly 
cont~tmirmtctl :ucas) ~re pll'Hnl at 1hc !itc, il is ll'CnJlmwmk~l :hat '-';\'posme to "hoi ~pNs" lle 
C\'alualcd ~t'p:u:11cly because they nwy Jtlluitc ~cp:ualc con~itktation for rid; m;ma&cmcnt . 

"':1tt-r ~tlmplc~ me le-ss hclcrngcncous than ~(lil N !:cdimc.:nt ~:unph:s, ;,ud it ~huuld he easier to 
come up with :1 st:.ti!>tkally st:pport:Jhlc <1\"t:J;t~t: COPEC conccnll:lticn cnn with sm:slh:r .s:tmplc 
sizes. D:tta fiom untilll'rcd w:Jtcr r:omplcs !ihouJd he u~nl to l'~tim:~tc t.'.>:posurc point 
coaccntr:llion for r.:m:!Jrinl nw:•~mcrut':lt 1 cn·ptNS. Toxk i1y \':thlcs :mtlmm:t hintr:msfcr f.1ctors for :J(Jll:ltic rcccplurs :trc dcvclnpt·d using tln! t!i!:~uh·t:d coucl·ntr:•lion ofCOPE.Cs in w;ucr. so 
conccntriiiions in fihcrc1l ~:unplcs Ctlm·:.p~.~ud lu.:Hl'l to wxici1y \'nlucs fi>r the :~tJU:ttic receptors. 
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2.7 . Refine ConcCJ)tunJ Site Exposure Mode• 
• !. : ·. ' . 

In Sec lion 1 ;4 a prdiminazy conceptual site cxpm;u~e n1odcl ,,;as 'developed sl1owi~g anticipated 

complete pathways to receptors based on site-specific infonnation and generally~ qualitative . 

analysis of site historical ·data and information. Now, the list of COPECs, the food web . ; · 

. . developed. for site, and the measures. of effect can be sumniarii~d irito n box and arrow diagram 

· E;.;po~nrc Patb .. vay ~1odel (EPM). Tilis diagram· should sho.w.tbc 1 eJntionsbjp between ·exposure 

. pathways and ~casittcmcnt receptors. and should be aqddl to the risk assessment report in . ·:· 

. addition t·o the inform~iion o:n ihc fuiJ food web. . · · · 

' .. 
·, 

. Rec~mmcndcd Jnformati~n for the Kc<~scnen Rcpo11 
. - ' . . 

'• 
... 

; • Assessment endpoints selected for guilds and communiiies '(~d ratio~ale). 

· : • Measures of effect selected for guilds and communities (and .rationale) 

. • · Revised conceptualsite model . . . . 
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.. 
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. Exp~sme of ecological. receptors io COPEC.s rdcased ftom facility contarninani s~ur.c~ is . · ~:·: · 3.1 ! Exposure Assessment 

evaluated through consideration of exposure pathways. AJJ cxposU.Z.e pathways,ident~fi.cd as . ·' ·~;'! 

poti:~ti~lly complete ,sho~ld be e'-:ah1a1cd in the cxposwc; assc$sn1cnt. ·The sumroati{)n o~ lh$s · >·~ 
1 

potential e:xpaswt; for &~JJ p01~wa)'S to a measurement receptor quantifies the exJ>t\SUr'e of that . . . , . •,;. ;:;: 

mea~urement rccep.tor to a COPEC. E?Cposure assessmcn1s nrc conducted separateJy for each 

r::ommunit)' and.cach meas!Jrcmcnt receplor. · ·.· ·. . · 

: 

3.1.1. Assess exposure fo community ineas'urcimcot re.c~ptors 

lnv~rtcbrat~ specicsin cad~ media (water, sediment, soil) are designated~ community 

mdsurcment receptors~ .Since the. primary exposure route for tllese types t~frneasure~ent ·. 

rcc~ptors is through contact with the sun:ound~ng media, tlle as~umption:for a screening level . 

ass~ssment is that the exposure for the receptor is equivalent to the COPEC c_onccntration in. the 

media. For aqu<\tic communities, the dissolved concentration of the COPEC 1s used, therefore· 

,• • .• • 

' • ' ' . ' • ·• I : 
. •; • ' ' 
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filtered water !'amplcs ~hould be mcd to £l'ncrate the cxpc~urc cstim:lte. 

3.1.2. 

ror this type ofmcasmcmcnt receptor, the cxpo~urc is :l!scss,cd by quantitatively estimating the 

ll&Jily dose ingested of contaminated food items and :l.bi01ic media using the equation below. 

This requires also knowing the concentration thatlll~l)' be present in the plant or animal food 

item. 11lcreforc, the COPEC conccn\!ation is al~o cakul:ilt:d for those mcasmcment .receptors 

which will serve as food items for other measurement rcct.:ptors. 

where: DD ~-=daily dose ofCOPEC ingested (mg COPEC/kg BW-Jay) 

IRF= mcnsu1 cmcnl receptor daily ingc!;tion rate (kg/kg BW-doy) 

C.F = COPEC concentration in the food item (mg COPEC/kg) 

PF:::: prop011ion ofthc foocl item that is contan:iinatcd (uuitkss) 

F F ~ fraction of diet consisting of food item (unitlcss) 

1RM = mcnsurcmcnt receptor media ingc.stion rate (kg/kg BW·day [soil cr sediment} or 

Llkg B\\'-day [\vatcr]) 

·'-· 

.4 

..... 

~ 

..., 

CM = COPEC concentration in mcdin (mg!kg [for soil or sediment) or mg/L [for water]) ··· ......... --.. 

PM= proportion of ingested media that is contaminated {unillcss) 

TI1c cqun1ion n~cd to estimate this daily dolic ingcsh·d nlr.o contains the tcm1s m. a.nd IRM, 

which represent spccics·!.pccific ingestion 1:1tcs for food items and media (soil, sediment, or 

water). respectively. Values for wcighHpecific f0od and rm:dia ingestion rates (lRr and IRM) 

and avcrnsc body weights for measurement receptors fwm the example food webs are given in 

Appendix D and can be found in the Wi!tllife £.,posurcs Faclor Handbook (EPA, l993g). For 

the screening assessment, one would assume thut all food anll media ingested came from the 

contruniuntcd site, so PF and PM wm1ld be equal to one. Therefore. dose ingested by a n:ccptor 

can be calculntcd using the default vnlucs for these paramckrs and a \'alue for the concc~tration 

of lhc contarninan~ in media at the site. 

For a screening level assessment, it is recommended that for rcc<:ptors ingesting both plant and 

animal food items (omruvmcr-;), the cqll<ltion he solved for hoth "equal" and "exclusive" diets. 

This approach allows the most complcle evaluation of exposure pottntial for a measwcmcnt 

Jcceplor and dclcnnination of exposure palh,,·ays associated with the highest potential risk for 
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estimnting BCFs may be chosen fwm the aY<!ihihlc Ji!craturet if those models ::u-e more 
appropria'e for the COPEC and organism being considered. 

For soil~to-p1ant and scdirncnt-to-planl BCFs (Southworth ct. a/.,1978) 

log DCF = 1.588- 0.578 Jog Kn ... 

For soil-to-soil- invertebrate, water- to- atgaet sediment-to-benthic~ invertebrates, and water· 
to- aquatic- invel1cbra1c BCFs (Southworth et. a/., i 978), 

log BCF = 0.819log K, .. - 1.146 

For walcr-to-fish BCFs (Ttavis and Arms. 1988), 

1og BCF_== 0.76 • Jog le-· 0.23 

..... '. .. . . . .. .... .... .. . ... ... . 
For inorg:mic ct•mpounds for which ):lbor<~1ory cr empirical data are unavailable, \'nlues for. 
BCFs can be ukul<~ted from the arithmetic mean ofw1Jucs for BCFs of other inorganic 
comp(>unds. · 

. __ o\ppcndix E p1 cr.cnls BCFs for~ number of compou;:ds which are .!:ommonly COPECs for ihe 
foJlowing media·to-receptor combinations: 

.. soil to soU im'ertebratc 
• soil1o p1ant1sediment to rooted pl:ms 
.. water to aquatic invertebrate 
... water to algae · · 
.. watf:r to fish 
.. sediment to benthic invertebrate 
.. 

Thr. dcriviltion foi each of these BCFs is c:xplained in the text portion of Appendix E. 

3.1 .2.1.1 Drrh·afion of BCFs Using Equilibrium P:trtitioning 

l1 is also possible to derive BCFs for soil im•ertebrates (ConneJJ and.Markwell, 1990) o.nd 
benth)c ]nvcrtebrates (US EPA, l993h) using the equilibrium partitioning appro:lch. Equilibrium . 

.. 
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ranitioning a~nnncs that the conrcnt!ation in those o1g:mi~ms is in cquitibrium with the 

concentration in the environment. TI1is <!ppw;:ch rcquilcs knowledge of the organic carbon 

f1 uction data for soil and sediment. 1l1C ;lppw;JCh is ouly :tpplirablc for hydrophobic non ionic 

nrganic compounds for which an empirical W<llcr hioconccntration factor is kno\\11. The 

N}Uilibiium par1i1ioning appw:1ch is ha~«:d on the equation below: 

where: C1 "' COPEC concentration in the !'oil or btnthic invertebrate (mg./kg) 

C1w = COPEC wnccntr:.~tion in ~oil or Hdimcnt intcrstilial water (mg/L) 

BCFv.1 ;.-. Bioconcc:ntwtion factor for ml'dia to invertebrate (L/kg) 

The conc:{'ntration in inl<.'Jstitial water can be cnkulatcd u~ing: 

C1v; "" COPEC conrcntr<:J.tion in ~oil or sediment interstitia! '-\'<Iter (mg!L) 

foe'"' fraction of org;.mic rarbon in soil 01· sediment (u~lillcss) 

K,-.c "= orgnnir: < arhnn partitiCining C'Clcflicicnt (LJ',.;g) 

Cr.~= corEe C(IIKt:nlJ:Iticm in soil/sediment (mglkg) 

.<.1.2.2 E!!tim~tc COI'EC l'tlunuH:•Iion in lcrrnlri~•l plants 

Uptake ofCOPECs by h:nc;;tri:ll pl;mts may orcm through rc1ot uptake ofrr•111;lmin~nts in soil 

<md groundwater (Pr}. COPEC conccnlTation due to this upt:-~.kc is dcscrii--L·d hy the equation 

below which can he used to conn:rt 5oi1 ronccntwtions ofCOPECs into t..\f~-~!cd conct:nlrOJtions 

in the .i.lbovcground portion oflhc plant clue 10 root uptake. This equation incorporates a BCF 

<•btnincd using the Jll('\hods in Section 3.1.2.1. 

Pr= c. • DCF, ~ 0.12 

Pr = plant conr.cntration due to root \lpl~tkc (mg COPEC/ kg W\V) 

BCF, '"= soi!-lcl-pl:ull biotransfcr fhctor (unitkss) 

c. ::: COPEC wnn·tlltation in soil (mg COPEC!kg OW soil) 

0.12 "'" Dry wdght to wc:t weight conversion factor (unitlcss) 

TI1is cquiltion is ba:>cd on Tra"is and Anns (1 988), nwdititd with a dry weight to wet w<'ight 

conversion filctcr (If 0.12 from T:.iz ct a/ ( 1991 ). Values for BCF, <JTC ICproduccd in Appendix E 
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of this document. Literature values for BCF1 ma)' also be used; somccs shotlld be checked to 

make r.crtain the f~ctors are for root uptake to the ::~bo,•rground portion of the .Plant. At some 
sites .vapor lransfcr from :1ir !o the plant or direct deposition of contaminants onto tl1e pJam may 
contribute to tlle COPEC concentration within the plant. An examination of both the site 
chanictcristics and the contaminant propenies is needed to de1t~nnine if these two pathways \\'ill 
contribute to the COPEC concentration in the piant materi:tl for a given site. 

3.1.2.3. E~iimate COPEC conccntr:1tion in fisb 

The COPEC concentration in a fish ~pccics includcr both a BCF to account for uptake from the 
•,valcr media <md a tmphic level specific fc,od chain mulliplicr (FCM). TI1e FCM must be 
appwpriatc for the trophlc level of the fish spcdes. The equation fer the COPEC conc·enttation 

is: 
Cr =· BCF * FCM * Cd., 

C,..;:;;; COPEC concentration in fish (mglkg} 
BCF::: bioconcentr::Jtion factor for water-lo-flsh (llkg) 
FCM: = food chain mu1tiplier for trophic I eve! of fish (unit1css) 
C11, ,., dissolvt::d COPEC concentration in water (mg!L) 

Since most BCFs for fish are developed using the dis~olvcd ccnccnt:rat1on of the CO:PEC in 
water. dissolved concentrations arc used in the above equation. This means that water sarnples 
used to d::tcnninc the COPEC concentration for tl1is equation shou1d be filtered water samples. 
'The FCM derivation is discus~cd below; ICcommcndcd values for food c:bain multlpHcrs are 
given in Appendix F. · 

3.1.2.3.1 Dcti\':.HDn ofFood Chain Multi11Jiers (FCMs) 

Food Chain Muhipliers {FCMs) are used to modc:I COPEC concentrations in fish U1at ::rre 

ingcncd as food ilcms by a measurement receptor. These FCMs nccount for biomagnification 
through the food thain, and include the come~>•ative assumption tbat compounds are not· 
mctabolb.cd. Determining the FCM from the table in Appendix F relies on knowing both the 
Knw ofihc COPEC and the trophic level of the consumer ofth~ fish as dctennined dwing the 
food ~·cb dcvdopmcnt. The trophic :level specific FCMs in the 1able were derived using the 
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bioaccumuliltion fnctor (8Af1') lCportcd on a lipid·nnnnalizrd basis using the freely dissolved 

concentration of a chemical in the wa~cr (L/kg) rcportt:d in Gobas (1993). The BAFs \\'ere based 

on chemical upte1kc, rate of compound depuration. mct:.~bolism, and dilution {due to growth) in 

fishes. 
FCM"" DAF/( K0 .,) 

BAF == bioaccurntll41tion factor (l.Jkg) 
Kow = compound specific octanol-watcr part1tion coefficient ( Lfkg) 

Sin{e the K(l .... of a compouJHI ;~pproximatcs its bioconct:ntw!ion f:1ctor (BCF) n:poncd on a lipid· 

nonnalizcd basis using 1hc fi·cely dissolved conccntmt ion of the chemical in \Vater, tllc above 

equation can also be written as: 

FCM = BAF/BCF 

FCM =food ch:~in multiplier for the trophic level of the prey ingested by a 
mcasur~mcnt rl!crptor (unitlcss) 

BAF"" Bio~ccumulnlion factor for a measurement receptor (un1tlcss) 

BCF = l\1cdia·IO·plant/invcr1chtatc hioconccnnation f.-1ctor (unit!css) 

for inorganic chcmic<~ls, the FC.M is assumed to he one. 11\c FCMs always tclatc bnck to the 

fir~t--trophic Jcvd (t1ot ncct:ssarily ihc trophic level directly consumed}, so a ratio ofFC:Ms is 

used (in the fonn ofFCM~./FCM_., wiih x representing the IIOphic level of the ptcy item and x + 
1 the trophic level of the prcJator) to estimate COI}EC conccntr&llions in the following sections. 

TI1is ratio of FCMs is eqtlivJlcnt to the bionwgn1fic.:::~tion factor (Bf-.1F) which m~y he more 

familiar. 

3.1 .2.4. E~timatc COJ>EC ronn.'ntration in rmunnHlls, hitds, ampbibhms, ;ml! rc;llilcs 

(terrestrial \'crCcbratcs) 

Equations for generating COPEC cOIJCcntr<llions for land vertebrates arc specific to each feeding 
£llild (i.e., he1bivore, omnivore, and camivorc) and include tcnns for plants, animals, and media 

ingested. Each c<pmtion includes n h!rm for a r<~tio ofFCMs to :lccount for biomagnification. 

The cquiltions for manun;~fs and birds in c:~eh of the three feeding guilds are presented in the 

21 Bioanumulatitm i:; thr n·~ull of co:nbinrd upta~t f1 om both food and ;Jbimic 111tdia, aml must bt measured nt 

slr~dy·Sl;;~Je, ~-J,cn :he rate of uJ~Iakc ·,~;-~,:.lanced by the rate of Cll.Cirtion. 
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follo.;ving subsections. Values for FCMs and BCFs for these equations for the measurement 
receptors in the example food webs appear in Appendix F of this document 

3.1.2A.l Drrivation of Food Chain J\tultipliers (FCl\1s) for Ternstrial Mammals and Birds 

. The FC.Ms provided in Appendix F were developed to modCJ COPEC concentrations in fish as 

part ~f EPA's Great lakes study. To date, most bioaccumulation studies have been done on fish.. 
Although applying FCMs deri\•cd from. :1quntic food web data to 1enestrial recepiors, regrudless 
of whether their food is :1quatic or no1, may introduce.hlJ uncertainty, these FCMs ca11 bC used in 
this reJi!tivdy simple screening model. Bec:lUs~ this ~certainty may overeStimate potential 
exposwcs, itS unpact on the risk estimates should be discussed in the. \UlCCrtrunty analysis section 
oft.he ecoscieen report. The equations developed by EPA to estimate the COPEC concentrations 
in prey items incJude terms to account for biomagruficaticu through the use of an FCM. Since 

the FCMs always relate ba«;k to the first trophic level (n~t ncccssariJy the trophic Icvel diree.tly 
consumed), a :ratio ofFCMs is used (in the fomt ofFCMuJIFCM. ~with x reyrcsenting1he · 
tiophit: !evd of the prey and x . .J. 1 r~pJ.~~.c;nting.lhe .trophic .1C:V!=I ofthe pf.~ator) 'in the equstions.-· ~-~~· 
This rcJtio ofFCMs is equivalentlo the biomagniflcationfac1or (BlviF) which may be more 
familiar. In order to develop FCMs specifica1Jy for mammals or birds, one would need tbc 
BAFs: fo; those species nnd the BCFs for their prey. 

' .. , 
.. ~ .. ~.~ 

'•. 
. : .'.~ 

. ........... -----·-- ··:. 

3.l.2.~.2. COPEC Conceotr;ition in Turcstrial Mammals or Birds 

The specific BCF terms for wildlife mcasurcmcntreccptors incorpcr:i!ed in the subsequent 
COPEC conccntralion equations can be foum1 in Appendix F of1lus documeut or obtained from 
the litcra1urc. · 

For IJr.rbh•orous mammn!s or birds, 

' .. 

C1o.t:;; COPEC concentration in herbivorous mammals or biJrls {rng/kg WW tissue) · 
Cn,... COPEC conccntroticn in terrestrial phnts (m,Gikg WW) 
BCFn.1IM =terrestrial plant-to-hcrhi\•orous mrunm~l or bird bioconr.entration factor 

{unitless) .. 
~11' = ratio of contaminated to total tcncstrial p)ant in diet (unitless) 
Fl't-"" fraction of diet comprised of1enestrlal plants (unit!~ss) · 

R~·ision 1.0 
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!!liMB G.-idm,cc ])unmwnt 

C5 "' COPEC ronrcntwtion in ~oil (mg/kg DW) 
RCF5.11M ~ Hli)-to-hctbivoww:. m:-~mmal or hiul hiPwnccntfation fac!m (unitlcss) 

Ps = tatio of contaminated to total in£CStcd soil 

C,.ci<K"' total C'OPEC COIKCllll:ltion in water column (mg/L) 
BCFw liM= w;Jtcr·lo-ht.:rbivorous nwmmal ~1r bird bioconr.cntr:.~lion faclor (L/kg) 

Pw'"' ratio of conlaminat(·d lo iota I ingl·stcd wutcr 

Fur onwivornus mammals or birds. the following equation should l1c atlaptcd to include only 

the tcnns for itcrns in the nmnivmc's diet. For n;crnp!c, if;m omnivorcH:s bitd ~pccics docs not 

consume herbivorous bird~ il!> P"rt of its did, the tl'rm ( C'11n #c (.FC'M 1ulFCM1u) * Pnu * Fun) 

~hould be kfi out of the equation. 

CnM ,- (Cu.:v "* (FCM-ILl/I;CMru) * PINV'" F,:--: .• .) + (Clr,. BCI;,,·.nM,. Pll' .. F~") 

+ (C11M" (FCM 11_lfCMn.1)" P11M" Fm.1) ·t (C11u • (FCM1uiFC~1m),. Pn11 • Fu0 ) 

+ (Cs * BCFs.oM * Ps) + (C.,..oo• '• BCFw.oM * Pw) 

C0M o= COPEC concentwtion in nmnivorou<; mammn1 or bird (mr.Jkg W\V ti!:sHc) 

Cu.:v '" COPEC concl·ntration in iml·rll'bl;~t~s (mg/kg WW tissue) 

(FCM-1u/FCMu.7)"' food chain nllllliplicr for tsophic kvcl 3 pn:llator con~uming trophic 

lc"cl 2 prey (unitl~ss) 
P,,.,'V :::.o r ;1tio of contaminated to lola! inv~:rtchmtcs in diet (unitkss) 

F1:-rv ,- fr:1ction of 1.licl compost.•d tJf invcr1cbJatcs (unitkss) 

C1J' :-: COPEC Cunccntr;Jtion in tcnc~trial plants ingested by the mammal (mg./kg WW) 

BCFn.o:-.t""' tnrc~tri:1l plant 1o omniv(lrous rn:nnmal or hird bioconc\!ntmtion fador 

(unit~~:ss) 
Pyp ~' r;ttio ofcont:uninatcd to total pl;mt~ in did (unitless) 

Fn "" fi :tction of dit~t \o;-;-~poscd of p}:mts (nn!tlcss) 

clllJ ~ COPEC COJlCl'lltr;~tion in helhivowus biHlS li1£L5tcd by the mammal or hird 

(rnglkg WW tissue) 
P11n ==- ratio of rontnminaiL'U to total hu hivmous hirds in diet (unitkss) 

F118 ;:; frnction Clfdid composed ofht·rhi\'orous birds (unitless) 

C11M""' COI'EC concentration in ht:Jhivotous mamm;~ls ingc:;tcd by the mammal o.r hird 

(mglkg WW tissue) 
P11M '~ r::lio nfcnn1mninatrd to total h~'rbiY\>WliS m:unruals in tiict (unitlc!'s) 

F11M . .:: fi actior. of did compllS('U uf ht'l bivo1 nu!-1 m.;:umn;lls (unit less) 

C5 "' COPEC concentration in ~oil (mg/~:g DW) 

BCF::..o:-.t-=-= 1--t>il to onmin,rous rnammal or hul hinn))}ct:ntrntion fact<1r (unitkss) 

Ps "· 1 atio of l c'ntaminat<:d to tot;d ~oi I ingl'!'.!nJ (uni tk!ls) 

Rn·i~ion 1.0 
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C.,u01 = tctal COPEC concentration in ,\·~tcr column (mg/L) . .. 
:.BCFw.oM ;;; water to omnivorous J"!laffimal or. bird bioconccntrat;on;factor (\lnltl~ss) 

_; Pw =ratio of c_?nt;un_inated to total. water ingesied ,CunHless) · · ' · · 

Fo'r carn~vorous m:m1inals or birds 1n bo.th terrestrial_ an~ fresb\-i.•ater ecosysteins,·p~cy item's 
can (:orne from several twphic levels .. 'Therefore, the e"quntion ~s expressed ns the sununation of 

contributions of tcrins for all prey items. The COPEC concentration in c"arnivorous mammals 
·and birds is needed only f~r food \vebs. in whlch. these species serve as prey items for other.. . 

c::univcires (this occ.urs in the model food webs for the pln}•a lake and the Chibualman Desert}: 

. ~. ' . 
'CcM _..:: })Cx * (.fCMlU/FCMn.x) •_ Px • Fx) + {Cs,. BCF$.01"' P5) 

+ (C~1ot,. BCFw,o.t • P~} . . 

: Cctrt::! COPEC concenira;·ion in mnnivo.rou~··mru~u1at or bird {m~g .WW tissue).· 
: Cx = COPE(; concenn~tion hi prey liem X (~glkg WW·t.issue)". . 

.. [ (FCMn/FCMn.X) = food chain multiplier for trophic le."cl4 preda~or consuming trophic . 
. · level X prey (unitlcss) · . . . . · . . · 
;Px =ratio ~fcontaminalcd to total prey item .X in diet (unitkss). · · . 
:F.x ..,: fraction ofdiet .composed of prey item X (unith~ss) · · · . 
C5 '""" COPEC concentration in soil (mg!kg D_W) . · . . . 
'BCFs.cM =soil to ciUllivorous mamm.al or bird bioc~ncent7~tion factor (unit1ess) 
:. Ps = talio of contantin~tccl to total soil ingested (unitlcss) . 
. ~c""~"" total COPEC concentration in water column {ingll.) _ . 

BCFw.:CM ==water to carnivorous mamma1 or bird bioconcentrntion.fac(o~ (unitless) 
. ·pw =ratio of contariririaled to total. w~ter iilgcstc~ (uni11ess) · 

. . 

3.1 .1.4.3. COPEC c·oncl'ritration in Rcptilts· and A mpb_ibians 

Equaiions for mamma1.and biJd can~lso be used 10 rnoqd the COP:ECconce~irations in.· 

amphibia."ls-and rcptil~s. aJ:.suming thnt ap"propriate biofiam:fcr and to:dcity factors. c:m be located 
in the lircratUie. However, t~e avaiJability.ofbiotmrisfer and to~kity aaia for reptiles and · · 

:t.mphibians is cuncntly very 1irriited .. : h1gcstion n1tcs specific to reptile and· ~phibi:.m species 
wouJd"havc to be "de,~CJoped, since these !>pedes may t;:al much less frequently than m:unmals or . w• . . . 
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Rt:vi!l!on 1.0 
312412000. 
P:.gc 541 

. .·· 

.. '·· .. 

.• . .. 
. ·-i~ 

.. J 

.• ! 
.. ' · .. ~ 

.. : 

·· .. : 
... ":': 

. -.~ 

;0 .. ... ··' 

..... ~ 
. ·' •; 

.''• 

.·:. 

. ; 

· .. 
. ' 

. -.:! 
J 

·.· I 

• I 
"I 

·., 
,:. _,; 

i! 



-------

(lllil!all<"r fm A.I.H·.•.•IIIJ: f.n•lup<allli~l..< l'o.,nl by Clu·trri,·:.:f3 · ::;..,, • •HilS: l.o·d [,c;l,,!:ilrll R1.<k A.UI'.I.'Irtt'lll. 

I I R.\f/1 Cu id<Jr.a• Docu•nnll 

.:U.2.S E.qiuwtr COi'EC Cullctntr<l~ion in Frt·~hw;!ll'f ;\hnmntls and Birds 

Fur hcrhi\'oruns rip<lri;m/wl'tlotnd m•mm\:Jis or. hinls, 

ci!M'"" (C ... v,. ncF A"·'JI,.' ~ P "v" F ""'}.., (C' Al • BCF .._,_.ifM * PAL .. F ,..L) 

-1 (C\LD,. BCFa~-uM • Pus) --i (C ... uat,. BCFw.nM • Pw) 

C11M ~~ COPEC Wll('t·ntration in herbivorous lip.nianlwt:tland mammals or bitds (mglkg 

W\V tiS$UC) 

C.-.v ;:= COPEC wnnntr;~ti£1n in ;1quatic vegct:1tion (rng/kg WW) 

BCF ,.. .... 11:--~"" m1uatic vcgctntion-to-ht:rhivmous mammal (U bud bioconccntrntion f<sctor 

(unit1css) 

P AV ==ratio of cctH:unin:rtcd to total ;lljlliltic \"t'gctution in diet (unitlcss) 

F AV:.: fr:Jctinn of diet tnmpl!!-ed of aqu.slic \"cr,ctation (unitlcs-s) 

CAL::: COPE(' ronu.:ntwlion in algae (mglkg WW) 

l3CF Al liM"' algae-to- hcrbivoJ<\ll~ lllo:lmmal or hitd bioconccntration factor (unit less) 

PAL~ ratio of conta.miJwtt·d to total ai£3C in diet (unitk-ss) 

F hl. .·o fnlcli(ln uf diet l'\lmpri~c-d of a l£aC (unitkr.s) 

Csr.n ,_. COPEC cor,n·ntr:tlion in ~niimcnl (mglkg D\\') 

BCF11!'1l.\ol'"" ~cdimcnt-to- ::quatic lH.:tbin,rous mammal or hird biocom:cntration factor 

(unit less) 
P ns ..-. r;:atio of rontamin~1kd lo 1\1\<sl ingest eel be-d sediment (unitlcss) 

C,."01
,... !Otal COPI::C mmTnlr;~tion in water column (m1!/L) 

0Cfw liM""' W;llt:r-lo·:H[Il~llic hcrhivfltollS Jll:!tllJna] OT bitd bior.onCclllration f:Jctor (unitlcss) 

Pw :.=ratio of C\.mtamin:tk\! to lnt;1l ingcl'tL·d w:-~tcr (unit less) 

For onmivoruu~ m;munals or llir-tls, ille following npliltion dmultl be adnptcd to include only 

the 1cm1s for items in the omniv01c's diet. For example, if an omnivorous bird species docs uot 

com:ume hcrbivmous birds as part of its diet, the term (C1111 '" (FCMn . .:/FCMnl},. P1111 "* Fn11 ) 

!.hould be JcO out of the equ:Hion. 

CoM'~ ~Cm • (FCM,. .. /f·C!\1 11..:!) .. Pill • F111) ·+ (C w1 • (FCMn./FC!'vlru) * Pv,1 • Fv.,) 

+ (C1l,1 • (FC~·t 11./fC'M 1u} • Pw.., • FuM)·! (C\111 .,. (FCMn_lFCMn.2) • P119 " F1111 ) 

+ (CAL" BCFAI.-PM • PAL • FAd·! (CAv • BCF;.v.oM * P,w * F,..v) 

-f (C~.i:.l) • BCF,,s oM • f\~) + ( (' ~'"" • BCF w.oM * Pw) 

CoM.:.' COPEC rouccnlr;~tion in :HJII:Itic omnivorous mamm:ll or bird (mg.l1t\g \V\V tir.mc) 

Rcrision 1.0 
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. clll ·~ COPEC concentrcHion in be.nthic invcncbrme.c: (mglkg ww. tissue) . . . 
. FCMru1FCM1U ~ focd chain multiplier for trophic lcvc13. p(edaior ·C:onsu~ing trophic 

·· ' level 2 prey {unitlcss) - · 

· 'i P8J :::o ratio of contarruna1ed to 1otal benthic jnvcrtcbrates· in diet (unitless) 
·. : F111 ~fraction of diet composed ofbenihic irivencbrates (~tless) . . . . 
. c~'l ~ COPEC concentr~tion in W:J1er invcr1ebratcs (mglkg ww tissu,er . 

i Pvii = ratio of co~1taminated to total \vater invertebrates in diet' (imitlessr .· 
. . ; FWJ ·=fraction of diet composed of water invencbr.~te·s (unitlcssr_: :. . ' . 

: Cn..,.1 = COPEC concentrBtion:in hcrbiyorous niarnmals.ingc~tc(l·by the mammal.or bird· 
: (mgikg WW tissue). ·. · . · . . .. :- .. · . .' ; . · · · · · ' . : 

; P~ ,;i ratio of contaminated to· total heibivorcms m:i.'llmals in ~iet (urutlcss) · · · 

· ~. FuJ>t =fraction of diet composed of herbiVorous. mamnials (urutJcss) -.. · 
. C1~a ~ COPEC concentration in her.bivorous ~irds !ngcsicd by the ~amma~ or·bird (mg/kg 
. W:W tissue) . . · . · · · .... · . · . · 
· • P11B =ratio of con~amin&lted to toh11 hcrbivorous.birds 'in d)et (uni~.Jess) .. ·. 
; F~m ""fraction· of diet composed (lfheibiyorousbirds (unidcss). . ·, ···'. : . . 

-· ~ ..... ~.,·cAl.= COPEC Concentration in :il;~e ingeS1ed by the marnm~l or bird (mglkg VfW) 
. BCF ..U.ot.s =algae to omni~oious mammal or bird bioconcentr:ition,factor·(unitl~ss) · 
; P AJ.. ~ratio of contaminated to tot~l algae in .. diet (unitless) · . 

. FAL =fraction ofc;liet composed ofalgae {urutless) · . . . 

. C,.v., COPEC Concentration in aquatit: vcgeta!ion ingested by· the mammal or bird (ing!kg : . 
W\VJ -.. · ... ·· . •; . . 

i BCF AV-~M..,. aquatic vegdation to omnivorous ~-ammaJ or bird biocpt1c~ntration factor . 
(wlitless) · . _ · . · · ; . 

p AV = ratiO .Of COJltamiTUltCd 10 tota) aquatiC VC£e1afiOD in diet (Ullif)CS~) . . 
FAv = fnictiou of diet composed ohquatic vegetation {urut!css)· :· · .· · 

, Csw = C()PEC concentration in b~d sediment (n'lgn,:g DW) . • .. . . . 

: BCFlts-oM =bed scdifnent to omnivorous marru:ri~l or bird.bjoconcentrationlacto~.(im.itless). 
· ... P85 =ratio of contaminated to total soil inge-sted (imitlcss):. · .'. . . . 

: c ... IOI :.;:·total COPEC concentration in w.atcr colwr-,'!l (m&ft. water) ' . . 
BCFw.~~ =\vatei to umnivoious malllf!1al ~r bit~ bioconccnhation factor· (unitlcss) 

. · Pw =ratio of contaminated to total \vater ingcsied(rinitless) · · · 
. . . . •. . -~ . . . . .. . 

· 3.1.2.6. Estimate COPEC .. Dosc Jrigc~fed by Mn.:Un.lals, DirdsJ Amphibians, nod ~cptiles 
(Terrestrial Vertebntes) · · · · · · · 

The set of equaHr,ms in the following subsections·caknlah~ .. the dose ingested for different feeding . 
. . . .· . . . . . 

·:··' 

· ..... • ';·'·'. 

... : 
·,: ," ·. 
:, .. 
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t_:ui\ds. 'D1cSc dose ingcslcd equations C'!'tim:~tc lht: l'Xpo~ure of members oft}lc guild to the 

COPEC~ these values ~uc then compared to Toxicity R<.'fercr,cc Va1ucs (TRVs) !lS t.lc!>criht>d in 

Section 3.2. 

:.u .2.6.1. COl'EC Dose Ingt'!Md hy Tt·l n·~lri:lll\lmnmals and Uirtls 

Fur hnbh·oruus 1cru~strial nwmm:~ls and birds, 

D11M::;; daily dose uf COPEC ingested by hctbh·mous hird or mammal 

(mg COPEC!kg BW-d:~y) 
Crp :-= COPEC c·oncc:ntr:,tion in ten estrin} plants (mglkg W\V) 
!RuM~ fool! ingestion rate ofla:rhivorous mammal or bird in (l~g WW/ kg DW-day) 

PTP"" ratio of con1aminatcd to tot:1l tcrrcstrinl plant in diet (unit less) 

FTI' !": fraction of diet compri:;cd oftcncstrial plants (unitlcss) 

C5 '" COPEC conccntr:ttion in soil (mg!kg DW) 

1R5.11M =soil ingc!:tion r;11c of omnivorous m<Jrn.mal or bird (kg DW/kg BW-~1~y) 

Ps-;; rt1tio of contamint~kd lo total ingcstcd·sr.il (unitlcss) 

Cwc1oT o; tot:1l COPEC concentration in wntcr column (mg/L) 

IRw.JlM =water ingestion r;ttc of herbivorous mammnl or bird (L/kg BW-day) 

Pw ~ ratio of contamin;.~tcd to ll)t<ll ingc:;\cd watm (unitlcss) 

Fm omnh·ntuus tcn~~1rh1l m:unm••ls or hircls, the follo\ving equation should be ad<tptcd to 

include only the terms for items in the omnivore's diet. For e-xample, if an omnivorotls bird· 

~pedes docs not consume herbivorous birds as part of its diet, the tcrrn.{C118 • IRoM • Pno"' Fu11) 

~hould be left out of the cquntion. 

DuM-= (CuM"' fRoM,. PuM • Fm.J + (C\m • IRuM • Pnn • Fllu) + (Cnw * l'RoM ·• P,~ .... * F,"' .... ) 
+ (C,. • rRoM * Pll' * F11.) ·t (C:; • IRs.oM *l>s) + (Cwcwr * 1Rw.ot.t * Pw) 

DoM = daily dose of COPEC ing<:s\cd hy onminnous bird or mammal 

(rng COPEC/kg BW-d;1y) 

Rt'\'ision I .0 
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CHJ\t "' COPEC concentration in herbivorous mammals or birds (mglkg \VW tissue) 
fRoM"" food ingestion rate of omnivorous m<tmmal or bird (kg WW/ kg BW-day) 

P11M :== r:1tio of cont:uninatcd to totalllcrbi"orous mamm:~l in diet (unit less) 

F11M = fraction of diet comprised of herbi"orous mammals. (unitlcss) 
C119 = COPEC concentration in bc1bivorous biids (mglkg \\'\V tissue) 

Pm~ = ratio of contaminated to total herbh·orous birds in diet (unilless) 

F 118 = fruction of diel comprised ofhc1bivorous birds (unit less) · 

CINV = COPEC conccntJation in ]nvcrtebr:Jtes (mg/kg v.,rw tissue) 

PJNV =-ratio of contaminated to tot ill invertebrates in diet (unitless) 

Fwv =fraction of diet comprised ofinvcrtebrates (unitlcss) 
ell' "" COPEC conccntr:Jtion in tcncstrial plants (mglkg 'WW) 
Pll' = r:J.tio of contaminated to totaltcnr:strioJ plant in diet (unith:ss) 
F,.,. =-fraction of diet comprised of1cncstria1 plants (unitless) 

C5 :.: COPEC concentration in soil (mglkg DW) · · 

IRs.oM = wil ingestion rate of omnivorous mamma] or bird (kg DW/kg BW-day) 

Ps =ratio ofcC~ntaminatcd to total ingested soil (unitJess) 

Cw~~o; ~ total COPEC conccntrntion in water column (mg/Lw<~1er) 
IRw.oM .=water ingestion rate of omnivowus rr:ammal or bird (Ukg BW-day) 

Pw =>- 1 ntio of coni~minnted to tota) ingested water (uni11css) 

For tcrrcstrinl rarnh•orous mammals and birds, 

DcM = (Cun • lRo.!,. Pua • FHs) + (Coa"' l:Ro.t" Po.a" Fol!) + (CoM • IRo.t * PoM"' FoMl 
+(Cur.~ • IRo. " P m.t • F HM) + (Cs • lR:-.CM • P s ) + (CwCTOT • IRw.o. "' Pw) 

DcM-= daily dose ofCOPEC ingested by c~mivorous bud· or rniUll.o"llal 
{mg COPEC/kg BW-day) 

Cua = COPEC concentration in hrtbivorous (mglkg \\TW tissue) · 
1~,.. :-:: food ingestion rille ·or carnivorous mammal or bird (kg WVv/ kg BW-dny) 

PHD== ratio of contaminated to total herbivorous birds in diet (unitlcss) 

FnB;; fraction of uiet.comprised of herbivorous birds (Wlitless) 
C08 = COPEC concentration in omnivorous birds (mgfKg WW tissue) · 
P08 =ratio of contaminated to total omnivorous birds in diet (unit)css) 
F08 .:=: frnction of diet comprised of (lmniv..:lrons birds (unitless) 
Cot.~= COPEC concentration in omnivorous mammals (mglkg WW 

tissue) 
PoM::: ratio of contaminated to total C~mnivorous rna.mmills in diet (unitless) . 
F oM "' fraction of diet comprised of omnivowus mamrn~ds (uni1less) 
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C
1

L,1 = COPEC conccntr:ltion in lu:rbh·orous mmnnmls (m&IJ.:n W\V) · 
P

1
t.,. = rmio of cont:uninmcd lO IOI:illu:rbi,·orou~ mammals in diet (unit less) 

Fm,1 =fraction of diet compri!>ctl ofl1crbi\'mous mmnm:1ls (unitlc~s) 
Cs"" COPEC conc:t~ntration in ~oil (mg COPECI'l:g D\V) 
IR:;.cM =soil ingestion rate of camivorous m:mnnal or hint (kg DW.fl.:£ BW-tlay) 

Ps::.:: T ;\tio or conlnmimllcd to lOial ingested soil (uuitkss) 
C,-.-c_, 01 = total COPEC conccnlration in W<llcr column (mg/L wml!r) 

lRw.cM ~ water in£CSlirJn 1 ntc of c:m1ivmou!i mmmuall\T bitd (Likg UW-clay) 

Pw = wtio of contamimltcd to HHal ingcs1cd water (unit less) 

. :\.1.2.6.'2. CON~C Dose hl&t~ll·cl h)' U(·pd1cs and :\mphihi:ms 

Equntions for m~mmal :md bird can al!>o he u~cd to n)(ldclthc COPEC conccnu;llions in 

:ilnphibinns :md tcptilcs. _a:;smnins 1h;1\ :tppzopri:lh: int;c!>tion rate :mtl dietary compm:ition 
information c:!n he ]OCillCd in the )jtcmiUIC. J [n\\'C\'Cl, the :l\'ilil:1hilily of thc:;c thlta for lCptiJCS 

:md :tmJlhibi:ms is currently very limi1cd. lnscstion Jatcs specific to reptile :md amphibian · 

species would h:I\'C to be dc,·cJopcd. ~incc these ::pccics m:1y cat much less frequently than 

nmnum1ls or birds. · · 

3.1.2.7. Y::~tiumtc C01'1~C Du~c lugt·,.lt·d by Fnto>hW:Ittr ~1mnmuls :ami Hil'ds 

Fur herhh·urous rip:1riau"nt1:1ud m:uunmls :111d hirds, 

D,L.,, = (C,w • I RuM • P ~ov • F , ... )+(CAl. • !RuM* J• AL,. F AL) + (C:;t:n .. IRs.JL .. t 
11 

Ps) 

+ (CwaDT • 1Rw.,1,., • Pw) 

D
1
,.\l =daily tlosc ofCOPEC insc:-,tcu by hc1bi\'osous bird or mammal 

(mg C~PEC/kg BW-d:1y) 
C,.v r.: COPEC conccntt;ltion in ;u1uatic \'c~ctatit)n (mglkg W\V) 

lR1L,t"" food ingestion rate: ofaqcwtic hcrhi\'OJOUS tn:.munal or hird 
(l:& WWI kg BW-dny) . 

P AV"' wtio of conlmninatc.:c.l to tol:ll :ltlll:tlic \'q~clation in diet (unillcss) 

F AV,. fraction of die\ <:ompri:;cd or aquatic vcgclaiion (unit less} 

CAL;: COJ>EC conccnu;uion in ~d,g:u: (m&fl•g WW) ..:. 

pAL t~ r:1tio o( COlll:Ulllll:ltcd IO lo\:J.JlcncslrinJ phmt ll\ diet (unillcSS) 

F,.L = fraction of di~t 'ompriscd of alg;~c (unit less) . 
. ~.-.· 

Jtc,·ii.ion 1.0 
Jr.!·H~Ul:IO 

l'a£c.S9 

.-. 

... 
.. . ... -· : 
·• . ·-· -·· . 
; 

I ·. • 
I 

I I 

.. I 

I 



fP· 
... • ·E 

;' .~. ~- . . 

~-~.f;:; .. 
.r·:_::.:i:-· 

: .'~ ~ ·=· :· 
:·,,:-· . ~-..... 

~~j<;:.' 

1;-y 

t~;~~?-.' ...... , ... 

~l~' 
:.~··. ~.:: ... 

ll· 
~I' 
.tV:~:. . . 

, .. , ...... . 

I . 

Guit1t:Jn.ufur A~uHing I:cotoriual Ri~ks./'tl.tl·d ~)' ('l."cmit"r.ls: Srt~tt;tl•l'lg Lnv:l Ecnlogirai.IUd; A:ucsmaf'fll 
JJ!LMB Ga1idt~ntt J>nc1•mrnt . . 

C.sw = COPEC concentration in bed scdimcnl (mg/kg DW) 
. IRs.JI:M :. ~oil in,gestion rate .of ilqU<~tic hcrbh·orous mammal or bird 

(kg DWJkg BW;,day) · . . 
P5.,. mtio of contaminated to total ingested bed scdunent (unit!css) 
c.,.::C1oT =total COPEC r.oncrntTaTion in \Vatcr'column (mgll. water) 
IRw.HM-: water inscsfion rate of ::~qu:.~tic· herbivorous Jl?ammalor.bird 

· . {Ukg BW~day) . 
Pw :: r;~tio of contaniinatcd to tota1 ingested wnler (unit less) 

For omnh·orous mamma!s OJ' hitds, the following equmion ~ho_tild be ad:~pted to include nn1y 
the terms for items in the omnivore•s diet. For e~;unpfe, ifan omnivorous bird species docs not 
consmnc hrrbivmous ~irds as part of its diet, the term {CHo * !RoM • P1m • F 1m) should. be left out. 
of the equation. 

D~M"" (CHM * lRoM * P,IM ,. Fti . ..J + .(Cuu • IRor.c ~ P,m •. Fua) + (Ca• * IRo.M • P8, ~ Fall+ 
(Cv."!,. lR-oM,.. P~, • FwJ + (C,w" l~M,. P ... v * FAv) +''(C~ *-!RoM* PAl. • F...J + {CstD 

' · "'·.ms.oM ~- Ps) + (G~CToT *·IR..V:ot.t • .. P~} ·· : ... ·· ...... ··-·-··"- · --· -· · ... _. __ · -· ·- -··- . 

DoM = daiJy dose ofCOPEC in,geslcd by omnivowus bird or mammal 
(mg COPEC.Ikg BW-day) . . 

· C11M = COPEC r.oncentration in hcrbivorQus mamniaJs (mglkg WW) 
IRoM."" food ingestion fate of omnivorous mammal or bird . 

(kg ~V/ kg BW~day) . . . . 
PHI,..= r~tio of contarnimited to 1otal hcrbivmous rnamninl in diet {unit less} 
F11M = fraction of diet comprised of herbivorous rrianunals (unitlcss) 

C118 -~ COPEC concentration in herbivorous birds (mglkg WW) .. 
P1111 = ratio of contnminatcd to tot:.l herbivorous birds in die I (urutlcss) 
Fus := fraction of diet cor~·lprised .of-herbivorous birds (unitJess) 

C81 =- COPEC concentrntion in benthic inverlc'brates (mg./kg W\V) 
P91 == r:~tio of contaminated to total benlhic invCrlebr.ate;dn diet (unitJess) 

· F111 = £Taction of diet comprised ofbenthic invertebrates (unit less) 
C\1.1 = COPEC concentration in water inv.encbrates .(mglkg \V\V). 
Pwz =ratio of c:ontamimsted to to1al ~Villcr'invcrtebrates in diet (unitlcss) 
F.,.1 = fraction of diet comprised of water invertebrates (Wlitless) . 

. C ... v =. COPEC concentration in aquatic vegetation (mglkg \VW) 
P AV; r<~1io of conta.mlna1ed to total aquatic vegetation in diet (urut)css) · 
F.a.v .;.-,frr~ction of dicl c·ompriscd ofaqu~tic: vegetation (unitlcss} 
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('AI.·~ COPEC nmccnt!ation in al);ae (mg/kg \\"\\~ 
P AI.~. r:11io of cont:nninatL·d to tntalalg;lc in diet (unitlc~s) 

F AL '" frartk1n of dil'l comprist:d of algae (unitlcJ;s) 
Csu) = COPEC connntrntion in bed sediment (mg/kg DW) 
IR~.oM ·- ~oil iugt.'~tion rate ()[ ;HJH:tt i~~ f\mnivorou~ mammal or hird 

(kg DW!kg BW-day) 
Ps = Jatio of nmtaminalt.~d to lntal ingcskd hcd ~cdinH·nt (unitkss) 
C'wc101 ::-: tot<.~l COPEC COIICt:JJIT<ltion in Wt!ICr column (mgfL water) 
IRw.oM = wa1cr illgt:slion 1ate of aquatic l~t:rbh·orous mammll m bini 

(L/l-;g BW-day) 

l'w- ratio of conlamin::.tkd to total ingc!'tcd water (uuillc!;s) 

For r:lrllh'IIH•U!i ripar-ian/wl'lbud m:uumals :md hinis, 

DcM =- (C'IIu,. lRcM • pillt * Fu!J) ., (C uF,.. fRo., ·• Pm +- F~,d ·~ (C'cr • iRcM,. Pc.r • Fn) + 
(CoB~ !Rot It Poll. Fou) ·I (loM .. IRo.t" ?oM. r(.:.,) + (ll\~.t. IRcM .. PuM" FuM)+ 

(C ~t:D * lRs.ct-t ,. 1\ ) + (Cwnol ,. lRv:.cM ... Pw) 

DcM" daj}y tJnsc ofCOPEC ingfl'.l('d by camh·orous bird or mammal 

(mg COPEC/kg BW·<lay) 
C1111 = COPF.C cnnc('lltralion in h<.·1bivorous birds (mglkg WW tissue) 
lRc~ = foud ingestion rate of carniv01 ous l!lammal or hi1 d (kg \VW/ kg BW-d:1y) 

Pun ...,. 1 ;1tio of nmtamin;~tt:d to hltalll~i bi \'ow us hi His in diet (unit less) 

F11u-'-' fra~~ion uf diet cornpri~ed c.•f ht:Jbivorou::; biJds (unitlt·ss) 

Cm ·" COP[.C conn·nt1~1tion in ornnivc•ruus lif>hcs (mgfl\g \V\V tissue) 

PCJf "'-ratio of nmtaminatt::d to i1.11al onmin.,rous fish in did (lmitkss) 

Fof = fruction of diet compri~cd of umnivmou.!; fi5l1 (unitk·ss) 

Ccf ""COPEC clmn·utr:1iion in c~1mi\'orous fish (mg./kg WW ti!;sue) 

I'cr '~ r;1tio ofrnntaminatcd to total t::lrniv~mm!'i fi~h in di~~t (unitlcss) 

F~o:t- ::.-. fr;1ction of uicl con~pri$c<l of camivo10us fish (unitlcss} 

C08 ' COPEC et.'llCcnlr:~tion in omnivowus birds (mgfkg WW tir.suc) 
P011 = r~1tio of,ontanlill<lt<:cl to lot;1l omniv<,mus birds in diet (uHitkss) 

Fou =-= fraction of die! comprised of omni\·orous biHls (nnitlc!>s) 

CoM '~ COPEC conccntw1ion in omui\'orous m:munals (mglkg \VW tissue) 

PoM"' r<Jtio of contaminatl'tl to H1tal omninuou~ m;nnmals in diet (un!tkss) 

FoM =-= rr:~ctinn of •Ect cnmprif.nl of omnivorous mmnmals (unit less} 
('11M-~ COPEC {'011rt·ntr;ltion h1 herbh·orous mammals (mglkg WW 1is~uc) 

Rr,·i~iCon 1.0 
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. P,L-.t·== T~tio of contarnin:Jtcd 10 t~t<Jlhcrbivorous mammals in diet (unitless)'. 
F,IM = fraction of diet comprised of hcrbiVOJOUS mammals (unitlcss) 

Csi-D = COPEC concentration in bed !'edi~cnt_ (mglkg· DW) _ 

·.·· 

- IRs.CM =soil ingestion rate of aquatic carnivorous mammal or bird 
(kg DW/kg BW-day) - _ . 

P5 ::::.ratio of contaminated to total ingested bed sediment (unitlcss) 
CwCTor-:::: total COPEC concentration in \\'atcr coh.inm (mg!L water) 
TRw.cM ~ water ingestion raic of ilquatic carnivorous mammal or' bird -

. . (Ukg BW-day) .: __ . . 
Pw = r~tio of contaminated 1o total ingested wnter (nnitJess) 

3.2 ·Toxicity Assessment 

· Toxibity pfn COPECis assessed by identifying toxicity:refcrcnce ':alucs {lRVs) sped.fic to a 
COPEC and 10 the measurement receptor being C\.'OlU>t!Cd. The TR,V is. the dose for a 
mea~urcmcnt re'ceptor th~t is likely to be withoulapprcdablc risk ofdclcterious effects from 
chro~jc e~posurc. TRVs aic therefore developed based on a no-obscrvc~-adver~e·effcct level 
·(NOAEL) for a particular COPEC. except' for aquatic and scdimcnheccptorS (5ce Section 3.2.1) • 
. NOAELs are den\'cd expcrimentaliy or by, applying u,ncC:rtainty.factors to available toxicity data. 
Since a screening level ecologjr.a} risk ~sscssmcnt shou1d protect2gainsi chronic effects, tlie 
chronic NOAEL should be usecfas L1e i~xicity v::~Jue endpoint to determine the TRV. · -

For lower trophic level comtrnmitics, these TRVs are. pr~ser.ted as mcdi~ levels {in rnglkg [soil-or 
~ediment] or mg/L [water]), ~>ince we have assumed that the level of COPEC in these organisms 
wi11 be proportional to the cmiccntration found in t11e media. . · 

TRV~ for upper t_r9phlc_levCl class-sp~cific _guilds are expressed in tcnns of dose ingested (in 
mg/kg BW/day). The ir1gested dose can be calculated using the methods explained in section 
3.1 from tl1e media concentn~tions to which both the rric_asurcmcnt receptor and its prey items nrc 
exposed. 

· TRVs for COPECs r.an be dete~nined .11om 1~xicity v:.l~es derived from a n~ber of sources.' 
Values for TRVs specific to the measurement receptors presented in the-food webs in this 
guidance document are prcsenlcd in Appel)dix_ G. In order of decreasing general preference, 
these sources are~ · 

~ 10xidty \'a lues u~ed by regulatory agencies (stand:uds, criteria, guidance, bendunarks) 

! . 
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JIR-\18 Guidance Docu•m:nt ·. 

These vJ1ucs are typica11y dcvdl~pcd for ~mf:1cc water and st:dimcnt ~uch as state or 

national ambicut water quillity criteria (A \\'QC) for surface water and NOAA Effects 

Range· Low (ER-L) criteria for stoimcnt. 
.. toxicity Vii lues publisl:cd in the :-cicntific litcwture 

.. toxicity values generated for sediment mi11g equilibrium pm1itioning 

" ioxicity v;J)ucs from :surrogate compounds 

3.2.1 Toxicity Values for Community 1\l~::lsurcml'nt Rec~!p•ors 

Surfnce \Vater 

The prcfcncd toxicity rdi:rcnce \'alucs (TRV.s) for surface water measurement Icccptms arc the 

cunent New ~kxico chronic numeric water quality ~tand&uJs for fisheries and wildlife habitat 

(>.'M WQCC, Appcnu:x I or cuncnt tcvi~ion) or the chronic National Recommended Water 

Quality Criteria (NRWQC) for the protection of frc~hwat(:r aquatic Hfc (US EPA, 199~k), 

whichever is more stringent. The chronic J\'RWQC or the criterion continuous concl·ntmtion 

(CCC) is defined as an estim:Itc of the highest conccntn~tion of a chemical in surface wat~r to 

which an nquatic cnmnmnity can be exposed indcfinitc1y without resulting in an un<~n:cptable 

effect. TI1cse critcnii arc intended :o be protcrt1vc of the Yast majority of the aquatic 

wmmunitics in the United S\:~tcs. The ~'RWQC for r.cvcral metals are fimctions of·watcr 

·hardness:· TI1c criteria that are h::ndtlcSS"dcpcmJcnt were c<.~i~ulated u:;ing a hardness of 100 mgiL 

as CaC03• Therefore, for sites with difft~Jcnt \\'atcr hardnt.'ss. sit.c-spccific criteria should be 

c.alcul:ncd from the f()nnulas for hardness concctinn inchHh·d in footnotes lo indi\'idua) 

chemicals. If the sitc·~pccific w:~tcr h;ud1ws~ is t;H &Jtcr tku1 400 mg/L as C1COl• <t factor of 400 

mg/L should be used. If the site-specific hiitdnl'~~ is k~s than 50 mg/L as CaC03, u f;lctor of 50 

mgfl.. should be used. 

Secondary chronic v;1!ucs (SCVs) should be u~ed f01 ch{:mirals that do not have NRWQC. The 

SCVs were developed using the Tier II method dcscrib"d in lhc Great Lakes \V;liCT Quality 

Initiative (GLWQI) (40 CFR 122 ct nl.). Using Tier 11 method, SCVs were calcubtcd with less 

than the complete minimum data (e.g., tests for :.;pccics from eight families of~quatic org:mlsms) 

required for the NRWQC calculation. Tile Tier n ITIL'lhod used s1atistic<llly deri\'cd "m1justmcnt 

factors" lo cnk\1·1ate a SCV value. The adjustm~:nt fac!or decreases as the mnnbcr of 

rcprcscntt~tive families increases. Tile SCVs or Tier n ,.i1lucs can be obtained from the EPA's 

Office of Solid Wustc and Emergency Rc:;pon~c ECO Updmc (US EPA. 199Gb). ·n1c Eco 

Updatr. includes 34 Ecoi()X Thr~:r.holds (E'fs) dndnpt•d hy Suter ~11al J\1abrcy ( 1994) u~ing the 
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GL WQJ Tier TI method. These ETs have been reviewed by EPA and vcri.fic:d for accuracy . 

Jf ndthc:r NM WQCC, NR WQC, or SCVs are a-..·aiJobJc for a chemical7 the EPA Region IV 
chronic surface water screening Yiilucs can be u~ed {US EPA Re£ion IV, 1995a). These values 
were deri"Vcd by takjng the Jowcst rs:ported effect level and dividing by 10 • .Values for metals 
assume a hardness of 50 rng/1.. as c~C03• A footnote on the Rc,giori IV table gives the equation 
for ridjusting the liardness ,·alue for those \'abes which nre hardness dependent. These sneering 
values are 3ppropriate for pH range br.twccn 6.5 and 9.0 (US EPA RegiorllV,_1995a). 

Sediment 

. . 
TRVs from stuclies using freshw111cr sediments hnve the highest priority. The fC11lowing literature 
=-ources should be consulted to obtain TRVs for sediment measmrment receptors: 

" Proposed Sediment QU2Hty Criteri3 (SQC) pllblishcd by EPA's Office of\Vater 
(Federal Register, January 18, 1994) for nccnaphthcne, dieldrin, endrin, 
fluorantheiie, and phenanthrene (US EPA. 1993a- e). These values were derived 
u~ing the equHibtiuin pm1itioning (EqP) method describe-d iri Technical Ba5isfor 
Deril>ing Sediment Quality Criteria for Nonior.ic Organic Contaminants/or the 
Protection of Benthic Organisms by Using Equilibrium Partitfoning (US EPA, 
J993f). The equation for estimating the SQC is: 

Where: 

SQC = fo;: X K!lC X FCV 

foe ""'.m:~ss fraction of orga."llc carbon for sediment 
Kll(""' or£anic cat bon partition coefficient 
fCV = final chrome ,;alue from chronic Ambient Water QualitY 

Criteria {A WQC) 

These SQC can be obtained from the EPA's Office of Solid Waste and 
Emergency Response ECO Update (US EPA. 19!.>6b). The SQC va1ues presented 
in the ECO Update are norm~lized to 1 rc-rccnt organic carbon and rcpJescnt the 
lower limit of the 95 percent confidence 1nterva).Jcpor1cd in tlte criteria 
documents. This results in some degree of consen·mi~m Iequired for screening 
purposes. 

Sediment Quality Bcnchmruks (SQBs) derived by the EPA • Office of Water and 
Office of Solid Waste. The SQBs are cnkulatcd using the same EqP approach us 
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the Sl,JC L'~rrpt th:11 Tier J1 su;i~cc W>llcr SCVs arc substituted fnJ the A WQC or 
FCV in the cnlcul:ttion. TI1c SQfls me prc~cmcd in the ECO Uptime (US EPA, 
l996h). ·nu~y rue norm:llizl·d to I pc!Cl'nt or~:;·ilic carbon in ~cdimcnt. · 

• C::n:u.lian SNJimrnt Qu::lily Guidclin~s (SQGs) {Eu\'iroumcut C:m:1un, 1 !195) c•m 
be applied <IS th\! H·i.Jimrnt TJ~Vs il' all the <!ho\'c !icdimcnt \'nlucs (i.~ .• SQC, 
SQR£, :md ER-r.:;) :nc umt\':til:•hlc. '11tc SQG~ \\·ere dcvc:Jopcd u~ing t!tc 
nll'lhudolnJ:ly described in 01 fornwl pwtonll (C:m::dian C(mr:cil of Ministers of the 
En\'ironmcnt, 1995).'. 

• 

• 

Effl'l'l:-1 Hangc Low (ER-L) ,·:ahll' !Should he used as the scdimmtt TRVs if neither 
Hll SQC nor nn SQO is m·aiJablc. ERJ.s me incJudccl·in the "effects zangc · 
appJoacb .. inirially den· loped for the Nati(lll:tl Oceanic und Atmospht:;-ic , 
:\dminisu :1tion 's (NOAA's) Nath•1wl Swms mul Tnnds PmA:rtmi, by Lcmg and 
i\·1org;tn.(l990). 'lltc: Long nnd MOJ~<m method was rc\•iscd by M:u:Dor1nld 
(1 992). SubSC\liH'ntJy th~ ER-L \•;!lues were rc\·iscd u~ing the M:!cDormld method 
lJy Long cl al. (:1 995) and ns such lhcy :nc prcscmu:d iu the ECO L~ult1tc (US EPA. 
1996h). While Long :mcl tv1or£:UI (J 990) ''<~lues were based on d.mn·from 
Ji«:~hwntcr, csruarinc, mtd rnarine !'cdinu:uts, long ct al. ( 1995) -derived \':tlucs 
b:1r.cd on data fwm cstualir;c n.nd mnriuc scdimcn!s u~ing modeling lcctiniqu~~. 3S 
\\·ell :1s J:tho!:•tor:r nncJ field saudics.. ~--

. ·- --· .. .. . . . ·- ...... ____ . ____ -··-··-··---· .......... -- _ ... ~ . -. . ·- ·• ..... _ .. Tmcc mct01ls d:.tlu were t:>kl.'n C\nly fJCIJU studies u~ing a strong udd digestion 
tcdmiqncs. No·cfTccrs. pos~ibk-dTccts, ~md prohnblc·cffccts Wl.'rc developed. 
'lltl! l~f~·l, \':SJIII!S lCJliL':iCIU the: loWt:l' 10•" JIC!CI.'IIliJC COIIl't.'lltfUtion ilSSCicln!Cd With 
ohscr\':Uion ofbioktgicnl cfTt.•cts. :'\~:cording to thi~ method, conc~ntmtions below
the ER·f. should ~:~rely be :~ssCici:,tclJ'with ndvcrsc dTccts~ ·n1c ECO UpdtlU! {US 
EPA, I !J96b) notes that there is u.·l:1tiwly low cctncl:llion between the h•cidcncc of 

, effects and the ER·L's ror mercury, 11id:c1, total PCBs. :md DDT :md that the ER- . 
Ls ror thc.sc fom rlu:micals should be used C:JJJiiously. . 

NOAA has dc~'l'lopcd S<.Tt.•cning Quick Rrfin:nce 7(Jblt.•s, or SQuiRTs, thal 
inch.:clc multiple st:dinu.:nt :;rrecninc \'alucs representing the clllirc spt'clnun of 
contmninnnt concentrations· which h:t\'C been u.ssoci:tt\:tl with po1cntial otd\'crse 

. dfccts. ·n,c S(}uiRTs tahlcs arc •n·•tilnhlc rrilrn NOAA at 
http://rcspon~l.·.Jcstoralion.n()a:'l.g(•vlli\'ingiSQuiRT/SQuiRT.html . 
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3.2.2. Types of,Toxidty Tfst Data for Guil·d l\IC'::asuremfnt Recq)1ors 

Toxicity values from the lit.era.turc ihould be evalu~tcd b~sed ~n-l!xposurc durntio~, .study . 

endpoints, an"d ecol<?gical rele\•ance for the me:~surcment receptor .. The study duration/endpoints 

. me listed below in ~rder of decreasing preference f~r us~. in calculating mys: 

~- chronic NOAEL 
~ subchronic NOAEL 
~ chronic LOAEL 
~ subchronic LOAEL: 
• .. acute median lethality point estimate {LCJO or ·Lost,)· 

• single dose toxicity vnlue· . . · 

TRV dcvelopm~nt should be based on ~veU-dc~igned studies, even if that stUdy appe~ iowei·m 
the list of preferences thnn a poorly designed study. The unccr1:-tiJ:lty factors (UFs) djsc;ussfd in · 

. . Sccrlon 3.2.2.2 can be used to extrapo]ate the othcr types ofto~idty test rcsuJts Hs.tcd into 

. ,. ;;: 
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.. · . .'I 

' 

l 

i 
' I · .. 
; 

.. 
: 

' : 

... .. 
) 

.' I 

i 

., 
' 

•· 
I 
I 
I 

;:I 

·. 

•' 
' 
i 

-, .. 
. . ::·:--.. : ........ C:1lr(Jnic i~OAELs for usc as. TRVs:_: Whcna.ppropriate, ~~-esc UFs huve be.cn appiicd to .. ------- :. ·."! 

. · .. : .. dcvdcipmeni oft he default TRVs in .A.pp!:ndix G. ·• . · . · · · · 
. ·_.·_ .····-~ 

· ·roxicoTogists us1Jully divide the exposu1:e d~~iion of animt!ls to bbcmi~als into fnur categories! 

·'acute~ subac:uie~ ~ubchi-onic~ and chJoruc. Thcse .. ~xposurc duration categories are defined as . . 
'! 

· ·foltows-{Jeaassen;~ 1996; IJS EPA, 1999); aciJtE-ilposur'G.is dcfincd .. as one dose or m~~tiple ... : .. -~-··-----

doses of J chemica] given over a short duration spanning Jess than or equal to 24 hours; subacute 

. erposure refers to repeated exposure 10 ~chemical for rto 3.months or sp.mming approximately 

10% of1hc lifetime of an organism; and clironl"c C-"Tpcm4rc is de~ned as multiple exposures to a 
. cherr.tical occurring over more than three months or n significant fraction:o.rilie organism•s 

lifespan. For. the purj>oses ofthis docwnerit~ the tem1s chronic,"subchtonic, and acute ate .· 

generally by the foJlowing guidelines. For ''Crfebrates {flsr~,' mammals. bitds);·~hronic tests last' 

more than 90 days, sub chronic tests· Ja'st 14 to ·90 days, nnd :.cille 1csts 'last lr.ss than 14 d:~.ys. For 

·. oth~ receptors,' a chronic test lasts for 7 or mor~ days, subchronic t~sts last 3 to 6 _dnys, and acute 

tests Jast tess t.han 3.days~ . ·· · · . . . . · . · . . . : . . · · · · · . .- · · · 
' . . . . . . . . 

A summnry of the toxkity studies used to obtain. TRVs (ifihc TRVs are different from those 

liste~ in Appendix G) must be part of the Ecoscrcen Report. Desin.tble elements that should be 

inch~dcd in a 'suminaiy to aU~w adequate review o'ftoxici,ty stu~ics_includ~: 

• species employed . . 
·' • criticaltoxkity endpoint or 1m get organ :~nd nH.othcr endpoints evaluated. 
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JlRMll G11il.;mrc DvcumfTlt 

Lht:mir;:li fom1 of compound tc·~tcd 
munhcr of animals/group und their body weights 

!;t mly d m <Jt ion 
<Ill c.lo~es and <:xposurcs, inclw.ling do~ing ~ch,·dule, wtrs, and <:onccntration 

vehicle of dose 
the qunntitutivc toxicity estimate from the ;:;0urce usl·dlsdt·etcd 

• do~c CC1nvc:rsinn mt:thod, if applicable 

• overall weight of l'\'ickncc m unn.:rt~inty f:1ctors ;1pplicd, (:onfounding fm:~ors, and 

Jationale 
toxicity \':>luc rccomml·ndcd as TRV 

~(IUTCC US~d 

These ch:mrnts ran he summ;1rizcd in a 14lblc m included in a ~ummary :1ppcndix to the 

t~coscrcen rt:pt,rl. \\1wnc\'CJ pos~ihlc, any lm:idty values obtained f10m ft:condary $'-.lUrccs ~uch 

as the Rq;istry ofT(l_,ic Effect!; ofCh~mi{·al Sub~t:mccs (RTECSs) should be verified by 

"icwing the <•riginal ~tudy. · · · · · 

3.2.2.1. Jk~ 1 J'ror'-'Miion:&l ,; mJgumnl l'or [,·a!u at iun flf Toxirily D:1la 

In some cases, mote than one ~tmly of the appropriate toxicity cndpoiuts and duration will be 

<:.\·ail3hlc in the litctalurc. A number of a!'pccts of t:X!Jcrimcntal t.ksign !>hould be wnsidcred 

when clwo~ing one ~tudy over another for the purposcr OJfTRV development. 

• ~ mallcr !'pH: ad between NOA EL :md LOAEL Jo~cs in ~wJy lr;1ds tu k:.s uJtccnainty 

;tbout the endpoint 
• higher mur.bcr ofu:p!icatcs (animals per do~c) lc4llls to a more sensitive test 

• exposure route in test as clo!">c as possible to one occurring in nJture 

• more ~cnsitivc life ~tagc of receptor used for study 

• tm:icant conccn1rations mca.swcd in test chamhl.'T instc:ld of c::~lrulatcd fiom amount 

added to chamber 
• m.c, type and pcrf<Jrmancc uf controls 

• !;I<Jtistic:tl lest ll5cU to ut:lcnnine e-ndpoint from test doses 

~.2.2.2. lJsl' uf Unc:t·rtaiuty Fadur s for [.>:tn1poh1tion from Toxicity Te!it V:1Jncs to TRVs 

Often tJ1c wnly endpoint a\'ail~1blc from toxicologic:t) litcrnturc is not the chronic NOA EL 

needed for dc\'elopmcnt of it TRV. A set of unct.:r1ainty factors (UFs) has been de" eloped for 

------------ ·-·------
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- cxt~apoht1ing 2 chronic NOAEL ":1Jue from o1hcr toxicity values_; these l~Fs' are designed t~ be. 
. protective by pr~\'cn!ing_undercstjmatio~ of the ~hronic NOAEL_ value (Chapman ·r.t a/.,.199~)~ . 

111~ foJJo~ving UFs shouhlbe.used to extrapolate to~icity'tcst·d~ta to a cfuoJlicNOAEL. Either a 
. chr~nic LO,AEL (or LOEL or LOEC) . or a subchroni~ NOAEL should be rnultipiicd by D 1Ji:; of 
0.1 .to: extrapolate to a duonk ~OAEL. An a cine lethal ,;eilue (LC)O) LDso. ·or EC5o) should be 

·. rn·ultipJied by aUF of 0.01 .to extrapolate to ri chronic NOAEL. Other t~xi~ity v~iues, such a1 a·. · 
. ~u bduonic LOAEL or a. ~ingle oral Jose. test, s~ould be re\'iewed·ao detcnnine 'the appropriate · 
. unccrt?-inty factcr. Thls set of UFs was developed by EPA ba!'ed on rcvjews ofthe avai1ab1e, 

. · toxi~ologic~llitcrature to compare I he relationship bch\·.~cn the diJTerent..'types of toxicity val~cs 
(Doirrsc;)n and Stara, 1983; Calabrese and Baidwin, 1993; US EPA. 1999a). 'If diffe~_cnt UFs ztt.e 
used, the us'cr should demonstrate both the ralionale (or source) for the UF :valu~ :and bow th~ ·. 
usc ·:or these other UFs ·are still he pJofective of the. enviro·nmcnt. . . ; 

· Subc:hroriic NOAEL x OJ = chronic NOAEL' . . 
Chronic LOAEL(or-LOEL or LOEC) x 0.1 =.chronic N()AEL . 
{Lc;o. LD,0, or EClo) x 0.01 .:. chronic NO~ · · . 

. . . .. . .. 

Rc~omroended ~nform~tiqn for Ecosc:r~l'n ~epoi't 

I. 

; ., 
I· 
;· 

In additio~ to the !iite :L.~dto:dcity dnt:1 mentioned bc_~ow, the ccos_crccn r~ort should contain ~b~ 
· 'information on ri~~--e~t_im~tipp. rl.~ks.hm~1~ri_zati9.!lt}.ll~;.~l!l~t.crtainties described in Section 4. ; · 

i • . ' 

. ·• estimated-COPEC ·con~cntration in ~a~h comp~nc1it of each trophic level 
• quantified exposu're for each measurement rctep~or for each:paih~ay. 

· • summary oftox~city vnlues including: · · 

'. 

.. . " ... 
. . ... ~: 

;~ : 

. ~ species employed .. 
• critical 1oxicity cndpomt ~r t~get organ and un other cndp~ints c:,;a1uatcd 
• chcr:nicalfcnn of compound tested. · · , . · -
... . ntlnib~r· orarumaJs/group :md 1heir, bod)' weights 
... study duration . . . . . ' 
• aU doses and exposures examined, inchi.ding d~sing schedule~ 1ates, and-

... 

... 

concentration. · 
vehide of dose · 
the quantitative toxicity estjnune from the· source l.1Secllsclected 
dose conversion method, if<~pplicab]e . . . 
OVCJa!l weight of evidence OJ untertainty factors nppJicd, COnfounding 'factors, and 
rationale · · · · · 

. i 

Rcvidon.I.O . · 
3124/2900 
P.a~;t 6~ · 

-. 

. . 
.. ·:·.:. 

~ •• '· ! . . ~--. 

., 
..,·. 

• . ~.1 

. .-~~ 

. ' 
:-··· 

; . . ~ : 

·' 

. -.• ,, 
. :. : ~ 

' .... ~ . 

·•·• ... ! 

. ... ,. 

. . ... ~-;-::i 

' . . : . 

··, 

.: I 
. ·•. ! 

., 
I 

· .. ·' ·,.1! 
.. . 

. ' 

~~:< l 

·;· ... 1 . ,. · ...... . 
... ~ . 
;·,·. 

·[·_ . ..J 
.... i· 

'· . .. . 
~. :· 

. ·.: ... ::·· .. , 

. ~. ,: :. 
,' 1:' 

.. • ~ t • 
.. ..... .. :.· 

I I 



C 11l1loncr•for A.~.~~·~.~inglrological Ri.1k.r /'m1•d by CJ,;·nucall: Srtaflin.~ Lnl'/ Ecologica( RhJ. Jf.~~esJmcnf 

IJR.\18 G"Jidarm· Dnnmu·nl 

~ tCl:xicity value rccommcndL·d u.s TRV 
• source used 

o media concentrations for community TRVs 
• TRVs cxtrapot:Jtcd from toxicity d;:w for mca~uremcnt receptor~ 

4.0 Risk Chnracluization 

TI1is section involves integrating the exposmc asse$smcnt and toxicity as~cssmcnt from the 
previous ~cctions to produce an cstimntc of risk in the fcm1 of c~~otogical scrccniug quotients 
(ESQ) for a single chemic31 or cumu!ativc ecological scicci1ing quotients (CESQ) for multiple 
chemicals. These ESQs and CESQs <If(· rccrptor-~=pni!ic, medi:.~-spccific. and COPEC-specific. 
For those COPECs with an ESQ or CESQ c-xccnJing the bem:Jumirk, a description of the risk to 
the receptor .should be discussed. This portion of the Ecoscrccn Report ulso reviews the 
uncertainties involved with the risk screening process. 

4.1 E~timatc Risk witb the t:SQ/CESQ l\1t'thocl 

An ESQ is equal to the COPEC estimated c:xpowrc lc\•d (EEL) divitlcd by the TRY developed 
in Section 3. For community receptors, the COPEC EEL is cqua] to the media concentration of 
the C'OPEC. For guird measurement a~ccptors, the COPEC EEL is cqual to the daily dose of 
COPEC ingested per unit body wcig.ht The EEL is cakulatcd fer each receptor and COPEC 
using the equations in Section 3.1 .:> (l. An ESQ is ~encrate:d for each measurement TCC(!JltOr for 
c:ach COPEC it is exposed to at c~u:h area of ~.:untamirmtion. For both community and guild 
tcccptors, is defined by the equati(ln given bc1ow. fm guild nwawn:mcnt rcccplors ESQ .should 
be c\·alua1cd for both equal and (''\du!iive diets. 

ESQ = EELtTRV 

ESQ"" COPEC-spr..:• · -ic ecological screening quotient for il Jeccptor (unirless) 

EEL~"' Esrim:Jicd e-.:posmc level (tuass COPEChn:.tss media lior'community rcrcptors] 
or mass dni 1: Jose ingcskdlmass BW-day [for class-~pcdfic guild .receptor]) 

TRV"" COPr:r· ;·t·cific toxicity tcfra'ncc value for u receptor (mass COPI:Cimass 
media [forcurnmunity receptors] or mass dv.ily close ingc:stcdlmass BW-day [for 
cl:~ss·specific gui1d rcccptot]) 
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--. · . · . '--lfrn~ltipl(! COPECs ar~ p_r~sent nt o site, each of the COPEC- speCific ESQ vaJucs for a receptor· 
. should be sununed to derive a cumulative ecological scr_ccning ,qu,otient lCESQ) foT each 

receptor, 41ccordfug to thc:d~Jiowing equ<ition: · : · • -~- · . . · . · . ~ ... · ·. · · · .• 
. . . . . . ' 

CESQfi~'fJ>IOf ~ Receptor-specific cumul_ativ_e ecoJogi_c~l screening quotient (wiitlcss). 
. . . . . . . . . . . .. . . . . . . . .. 

! · ES_Qconc · -~ ~OPEC-spc.cific ec9logic~l s~r~ening q~'oti~~i fo~·a ~~c~ptor (urrltless) 

i~r ~ild me~~~rement r~~cptors, CESQ~ should be' e~~)u~ted. for bot~ ;~:~1 arid excl~sivc diets. 
CESQs a.ssurnc that ~e exn_osure and rlsk _to multiple contiunin'ants au; nddiqve (i.e·., JWo or more 

. contamimi.n1S· may affect the. same target organs or organ·syste111s andlo(act by similar· . . · . : . 
:rnech'arusflis). Therefore,:ESQs.c;dculated using_TR.Vs.bas.ed on different effectS (for ex·amplc, · 
. sUrvivorship vs. reproductive ability).1oxidty endpcims {c.g.,·NOA.El;. i..O~~L), andlor·. · . 

e,£posme durations (e.g., acute~ chronic}should _not be ~med to derlv~ tEsQs. ln 1be~e c&Ses, 
risk assessment efforts should be focused on the hlg.best contribuling COPEC or class of. · · 
COPECs which c:an JC:lSonably be summ.cd acn:>ss effects; t~xidty endpoints~ and exposure . 
dma~ons'(US EPA. 1999a) •. : .~ · · _- .. .• .. · .. · · .. _' · · ·_: _ : .- -· . 

4.2 :Describe Risk 
. ~ . 

Tbe·p~ose of the descriptioQ ~frisk is to p~o~'ide infonnation so that the risk tnanagei-s can · 
judg~ the likelihood and ecological signific~ce. of the risk to measirr~.men' teceptors for gUilds; . 

'·· · or c:ommuriitit;~.Jfan ESQ exceeds 1_.0 for sites with one COPEC~ this indicates a potential IoT. 
~coJqgicaJ ris~. Fouites with multiple COPECs. a CESQ greaie~ ~han t'.O suggests a potential for·· 
ccotcigi~al nsk. ESQs:or CESQs e?Ccecdin·g this ben(hmark indicate· the need for an additional · .. 

: scr'cening \\·ith·site-specific factors replacing some of the default :facto~. a si~e specific risk . . 
asscssrricnt, or action 1o milig:ate.potential risks ':'1 the 'sjte. . . .. .· . . . . . . . .. . ' 
', . .. . . . . ~ . ·'. . . ,. 
There ate_ a number ~f assumptions made-during the ecciscreen regarding the fa1c and transport' of 
the COPECs. These assumptions, whicbme'listed below, should be t..-,;ammc:d and ~eir effect on 

. t'h~ risk estimate_quaUtatiye1y eV-aJuafed. 

_ .. • none of the COPEC.fl:lass is lost through de~adation.-:vot'a1ilization •. ~.moff, etc.·· 
·' · · i• the maximu~. COPEC:concentration nt a site i~ considered to b~ repi·~~cntativc·ofthe 

.. ' .. . ; 
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site 
• the COPEC is l 00% bioa\'ai)able 

• the receptor docs nc-.r mrt:1holiz.e or depurate the C'OP'EC (except when empirically 
derived BCFs arc used) 

• 100% of the home r;mgc for any rccrptor is in the a~SC'~srncnt area 

• receptors nre cxpo~cd throughout th~.:ir life history (including critical life &tagc) 
• concentrations in plants and iil\·crtcbratc~ arc in tquilibrium ·with lhc ~urrounding 

media 

For 1hc purposes of an cwscrccn, the dTcct oftht·~t· 41S~Llmptions !=hould be qualitatively 

discussed. Most ofthL·sc as!'umptions ~hould not be rhangeJ during a screening level assessment, 

hut incorporaling an iiTC~I usc factor to :ICcmmt for r.liffctcnccs bctwC"cn the size oftlu.·. site :md the 

size of the home range of the H'r.cptor can he dm1c proYidcd the home mnge size is :.:ubstantiatcd 

with documentation. During a sitc·spccific as~cssrncntthc a~sumptions cau be revised using d<~ta. 

g•tthcrcd abc:ml the specific sile. 

4.3 Evalu:1lc Limitations :111d Vnn.Ttain1i<'5 •,f !he ScH'l'ning Proct.>SS 

The cr;oscrccn process is ba~cd on the p1crnisc that prOll'ction of cc:otogic:~ll receptors chosen on 
the basis of their 10lc within the t'cosysll'tn will pr ot<.:ct the cco~ystcm as a whole. This npproach 

··is n'cccssarytoilllo\\r'quantitativc detcnninations of risk w tlR· ccosystcm, but in some cases the 

tcccptor species may not he tlu~ most km;itivc lo the l·ffcL:lS of a particular COPEC. Availability 
of toxicity and nalmal history infonn:ttion must <tlso he considered. 

Exposure ilssumptions, inclu<ling those 1cla1c:d to home range nnd COPEC fate in mcasm r:mcnt 

receptors, can sub:-t:mtiil.lJy affccl the cvalu<1tion of risk to a gi·vcn species. For un ccoscrcen, 

exposure assumptions should be protective of the rncasuJcmcnt rci:cptor species, and shouid 

dcfaull to the more con~crvativc \'a]uc where unc,:rtaintics exist. 

TIJC results of sunpling and COPEC sckction can have a r.uh~tanti31 cff(:ct on the ovcwll risk 

a:;scssmcnt process. C:uc should be l•tkm to ensure th~t the sampling and an~1lysis ate as 

rcflectjvc of actual site conditions as possible. 

Other important sources of unccrtninty that affect the upta!;c of a COPEC by pliinls and animals, 

and therefore the cstim:Jtcd •laily dose of COPEC ingl'Stcd by measurement rec<.'ptors, include 

bioavai1abi!ity of the contamin:mt, mcrubolisrn of the contamin;mt by the Jcteplor, and the 

feeding bth:~vior and digestive ~.ystcm of anim•Hs. In addition, bioaccumu1<~tion d~to repcrtcd in 

Rf'vi~ion 1.0 
J!24f2000 
P;,gc:71 

'•. 



. ' ... , .. ._,_ 
'I. .. ' .. 

···l·· 
•,. 

. . ··'·. -~ -~ . . 

'· ... l 
- i 

Guid~~~e for .AJJ;.sslng Eiol~gittJl Risb Poud by Ch;mic(lls:. ~·mnfn8 Lcl'tl E~T~gltol RisA .. •bs~.ssmin; · 
· JIRMJJ Guidont'e Do~mc>nt . · · · · 

•. ,_ 
I. 

' ' 

the li'tcrah1rc may be ~ecific to a tissue or or£an and ~ot refl~cth•c of~vbole b~dy acc~u1ation,· 
or the 1ipop~lidty of a COPEC may noi be~ the only predic!or of its bioaccurnulation poJ enti2l. 
As a result, the estimated dose :md risk may be over- or underestimated to,~ tinlcnown degree. 

'• i 

The toxicolo'gica] information itself may be the source of several aieas of~n~ertainty.· . I. 
. EHo~vaiJability of COPECs can VarJ suhstantiaJJy whh factors such as·p~. temperature.·.!· 
alkalinity o( soi1~ organic carbon content of soil or sediment, etc. Uncertninty: also anscs·l.from 

. usc of sunc,gate species, such as rats and mice. to_ determine vaiuesfor wildlife sP.~cies.. · · 
·:: Extn)po1ating froin one type oftoxicil}' data t9 the chrCinic NOAEL is alsq a sm:irce·or· 
. - unce~ainty U1 the .assessmenL_' . . . . 

· S~ur~es of uncertainty 'arise also fr~m the inht"rent complcxHies (?f1he .ecos),~tem. In addition, ·. 

meth~ds ofprcdic~iT]g.rionchemicaJ suesses (~.g .• drcught), biotic iincracti~ns~ 'J?c~_aVior.pancuis~ 
. b~ological varinbility (e.g., differences in physical conditions, riutiient availability), and . . 

. ·. . -·'1 
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resi_liency and reco\•.:ery capacities are often una,·riilabJe .and therefore. their effect on ec()Jogical · .-.-~ 

··risk C:.Stirnates cannot be addressed quanl~tative1y. : - ' · . . .. .. . . . .... 
·~ ·,. . .· . . ~~.=~~.' .:,; 

The dTect of. these factors on: the ecological risk ·est~ates !>hould be qualitative]y adclres~cd in·· 
·t]:le ec'oscre~n Iepor1. Table 2is an example oft~s type ofqua1it31iye ~certainty imaJysis·. lt is· 

· rcccmincndcd thnt the unccr1_aiiitY analysis in the: ccoscrecn repc1~ {ollows.this fonnat. ·. · 
. . . . .. . . ~ . . ' 

. . . ·- ; .. ... ;. ' ...... -~-- .. ··-~·- ...... _ ... ·~ ... i ·:...~·---:.·-- ........... ·--· . ..: ........ _ .= ..................... .. . ,. :. 
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:• . results ofESQ/.CESQ calculation£ foi each rric_asweinent ic::ceptor.~'ld each COPEC . 
:. evaluation ofnattirclmagnilude of risk . · . ·. . · · · · 

qualitative .analysis of impact of_uncer1~inties on risk a~scss~cnt process · ..• 
!' 

. . . : . 
_; · .. · . ·. ~ . 

5.0 .. Recommended Cooleot oftbe Ecoscrcen Report ·. 
·. :· . . . ' . . 

· J.ri ~d~ition 1o t~e 1nfonnation dclinea1cll belo~. risk ~se~so~s should _incl~de in the report .any. 
bther infonnation about the site which they fed is re]evant to evaluating the ecological risk at the 
·site~. For purp~sesofcJarity, it is.reconunended that this additional {nfonnat.ion be included in an 

•· .. appendix to the risk assessjnent report aiJd merely 'referc~c_e~ in t~e main bo~y of the report. . : 

.The res~lts o_fthe COPECs ~e1~ction proccss.s~ould.~e p~es.en.tcd in ·a ~-~bu1arformaf showing the 
initial list of preliminary COPECs, the final list of COPECs and the justification for each 
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p1diminary COPEC diminalni fwm fmthcr com.idcwtion. 

TI1c following itL-ms dwuld be inclmkd in the Eco~crccn Rtpm1: 

• number, type and :>izc ofhahilats pre~l·nt in asstssnJcnt area 
• somc~s of infonnation used to detcnninc habit:1ts 

• p!tmt and :mirn:J1 ~p('cies 1}1>ira1 of those habit:Jts 
• all food \\ c-h~ dcvc]ppcd for h;tbi tats <Kcun ing in the a~~c~sml!nt are;t inrluding 

• media for which web is constructed 
• di\'i~ion into liOphic Jcvds 
• cJas!;-~pt.'cific guild (ll-~ign:J1ions for Ci!Ch trophic level 

• major dil'lary interactions 

,. a~sc:.~mcnl <:ndpoints selected for £Uild5 and communities (and tation&lle) 

• mcasun:s of cflixt sckcltd for guilds and comiiHIIlitics (and rationale) 

... rniscd <.·onct:ptu<ll ~itc cxposw c model 

• '~stinwtcd COPEC conCl'tlH::Ifion ir. ~·ach rornpom:nt of c~ch trophic lcvc1 
• qu<mti linl o:po~mc for cnd1 JJH';,~;urcnwnl n·c·cplor for e:1ch p••thway 

• summary ~o.)f tNdcity \'a)ucs including: 

• sp<:cic~ cmploycd 

• critic:1l toxidty ('lldpoint m !argct i•lgan am! ;:11 otJ·.t:r cndpc1ints C\'aluatcd 

• chemical form of compCltmd \(.'~ted 
• number of animals/g.Joup imd th~ir body ·weights 

• study duration 
• all doses ~,nd ('xposurcs c::-..;unim·d. includiug do!iing Sl.:hl'dule. rntc~. and 

concl·ntration 
• vc:hiclc of dose 
,. the Gi.l&mlilntivc toxicity l'~limulc fwrn the !;mucc m;cdlsclectcd 

" do5c c.on\'crsion method, if appli(~ahle 
r· ovt.·ro..~H \Wight cf nilknn: ot unc~..·rto.1inty factor.s ari'Iil'd, ronfoumling fiK·tors, and 

mtionulc 
· .. loxicily Y<duc rccomrnc:mkd :1s TRV 

• ::ourcc u~cd 
• media conu:ntr:llions for C(lmrnunity TRVs 
• TR\'s cxtrarolat(·d ftom toxkity data fnr nwmau~..·mt•rn T'l~ccptors 

• results of ESQ/CESQ c:!lculations for cad1rn~cp1or and C<lch COPEC 

• t'\'aluation of n:lhllclm;lgn11mlc of risk from rsQs exceeding scn·cning kvcl 
• t)llalit:1tivc :maly~;is uf impact of ll!lCcrtai 111 il:s on !i!;k ass~:ssmc:nt procc..:ss 

:..· 

Rni•.ion 1.0 
.v:.v:f,oo 
l'~t~<: 73 



~ ·:::. 
\ ... 
· .. ··: 
~~~::~ .. ... 
:. . ~~ ·,. 
: . .. ·. 
•t\:::;,;-, 

i,.: ... : 
y· • 
·:.:-' 
.-.; 

;:--_ : . . 

"i·: .:·. 

·' .. :· ... 

G~.tid~:o.'let: for A~-~,~~sinJ: F.wloglcal Rislu Pe~(d by Chcmil·ab: Snnnin& l.nTl £colc•gical R.bA.Ifs.•c-.•$/JrttJ 
J/K.\18 Guu!arrr:c Document · 

6.0 Dc'\·dop Sitc-Sp<'cific: Soil ScrC't'ning Ll·,•(')s 

Large facilities which arc sctcening a number of sites with simiJnr habitats for conunon COPECs 
nmy want 1o calculate Jc,•e1s of COPECs in soi1that should not TL'Pr~scnt an e:\ccss riskto the 
ecosystem as a whole. This process of developing ~oil s("rccning levels for multiple sites within 
one type of ecosy:tcm is described in Appendix H. I-Jowc\'cr, the following restrictions or 

limit~1ions should be kept in mind wJ1cn cstim<~ting or. applying-the soil screening levels:· 

.. 

tl1cy are appJicablc to exposure nnd risk ·:from soil 
they nrenot appropriate if there is a jlotcntial of COPECs transport between different mC"dioi\ 

· (e.g.t from soil to water) · 
· \vhen ingestion of conlaminatcd wMer is <1lso ·important exposure pathway for a receptor 
. soH screening levels may differ fiom those deriwd by using the-process descn"bed in · 
Appendix H . . 

· ·the soil scrccnir1g :cvcls a.rc only pr_otcctivc of the food web cxpotoure pathways they ~ere· 

..... __ .... ... :.~~~~~d ,f.or_ ~-~-nc~_d to _ _b_~ _vc~ifi<:~ -~1~. ~- _c~~c-~~r-cru;c .bii!i~s as. to ~-P~~op~~t~e.s.~~ 

... Third Tt·cbniral Dtdsiun Point: h Et"olor:ic:il Risk Possible? 

Based on the results pr"cscnted in the Ecoscrccn Report, do any COPECs have an ESQ C::(cecdhig 
1.0 for a site with a single COPEC or a CESQ c;xccccling 1.0 for a site with multiple COPECs? If 
so, this indicates that ecolog.ical risk is possible at the site ant' the options described in the Fourth 
Tcchnicai De"cision Point for retocdiating or further evaluating the site should be considcJed. 
Any (hlta gaps lhat come to 1ight in thr. process ofpcrfonning the risk assessment shou1d be 
ilddrcssed prior to proceeding to the fourth technicnl decision point. 

Rc\•isian 1.0 
31:412000 
Pagt 74 

· .. \• 

.I 
·I 
! 

'I 
I 

I 
I 
I 

l 

I 
j 

l 
j 

I 
I 

'I 



Tnhlc 2 

Ex:tniplc Summ:try ufUunr1~1inty ,\m1lysis 

J:Jrrtl on Uis'k 1:~1h11111ts 

111111 uairuy rlrnrrnt l'lll('nti:~l ror J'utrnlbl ror 
0' rt r:lim:alinn tlmlrrHtiml.ltittn 

[II\ ir nnmrnt.:~lllala 

Usc vf mll-\imum vollucs as Mmh:r;nc-lli~h 

c).posurc roint 
CVIICCII\111\icms far liJII!rnJia 

Usc of cuncrrl cxrc•~urc ~lt~tkrau: 

tOIICCIItJ:Uions ID fCJ•rc~tfll 
fuiUft: site cohllitions (i.e.. 
a.ssumrtion of no a1tcnu:11ion 
ttf site clrcrnicals) 

Elimin:uion .. r cl:t"rnic:lls . ~ ... . .. -... .. l.mv 

rram qu:~nlitlli~·c: analysis . 
b~cd un \•i~d-lll(ltllld lc\"tls 

ln!ufficic~t data 10 fully 
c:hl!fat:lctilc ;~ll rnrdia bring 
cv:alLr ;,ted 

ralr lllld Tr :lll'l'Orl r•:ull mrfrn 

As,urnptinn orr the I GO-" Moder ale 
bioa\'ailabilhy ur COI'ECs 
ill lhc cn\•iumrncni:SIInccli:t 
nnddicl 

Un or liiCI:Itlllt·l•:utd DCFs 

r.s1111tUrr ,\nurnf•llotn. 
I 

i 
1 .. 

Usc: oflitrr:lluJI:·b:l.!icd to .... · 
·-

:•JX!UIIC r;unnlr.ICI \':Jhlt:S 

A ':ump1ion 011 arcn us-: J.ow•MIIIIL"!:.Illl: 

i;aoe:tor 

T11sidrr D~t~~ 

Usr urtit-:ratun-·l;a~d Low-:.lodcr:JIC 
S.OUfCU of chemir:;lls' c:fT~:c.l 
d;rl:l (i.e., 11111 ~r:ccifit In lhc 
'ilt wnditiuns) 
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'"* Fourlh Trrhniral Dtd.sion J'oint; How C':tn the Prohli•ms at rbe Site be Addrrssed? 

The zcsults of the ctosca·cn c:m be used by risk manugers and the public to assist in making 
decisions about further ~ction at the· ~ite in question. ·Thn.:d:cy qu~·stions should be considered 
at this point: 

.. are data adequate to allow dctcnnim1tion of an apprcpria1e remedy? 
• would remcdiati!ln he more cost cffecti\:c than fllJ"tber .itlVCstisation? 
.. would a :;itc-fpt:c.ific ri~k ass~ssment change the results of the ecoscreen for'the site? 

The last question is :m imporhm1 one which is often ovcrlooJ.:cd. Bnscd on professional 
judgement and an examinalion of the eCOSCI'Ctn repoi1, risk managers Shou)d try tO ascertain 
whether those COPECs that C);Cccd the ~nccning ]e,·cls do so because ofli.rrutations in the 
ccoscreen model or because k\t:IS of those COPECs may indy represent excessive risk. !fthcre 
nrc indications that the limitations of the ec.oscreen model cnn be O'\'CJcome by collecting site
specific information, tl1cn the facility ha.fi the option of doing & site-specific risk assessment. US 

. EPA •s Ecological Risk Asscssmt:nt and Ri.tk Management Prlnciplcs for Superfund Sites C,JS 
EPA, 1999d) aids in planning S:ite·spcdfic cw1ogical risk nsscssmcnts of appropriate scope and 

complexity •. 
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. This p~~ion of the Appendix contains a li~ting ofsom~ references ~ha1 may be of value in 

. defining the. nature and extent of site c:nviwnmcntnl contamination... . .. 
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2. 

3. 

4. 
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Checklistfor Eco~ogical 'Asses~ment/Sampling 

J. SITE Jj[SCRlPTtoN 

t ·~- Site Name: 

l-ocation: 

Counry:_-_________ .,.;;__-City:--...:..· _..,.__ _______ Stntc: ____ 7-----

2. Latitude: ---'-- · tongitudc: --------

4. Js tt.i!.,thc: fL"Sl site visil? dyes 0 no lf no, :..n::~tb nip rc:porl uf previou:isi~c visic(~). if available. . 

D•l!c(s) ofpre\i()us :;itc: visit(s): _________________ _ 

. 5. Plc11..~ anad; 10 the ch~kli~l USGS tojlo;;rapl!.ic map(~) of the si1e, if ;,vail;.1blc. 

. ! 

6. Arc llt'rla! or other site ph~zogr:aphs "vaii;~Nr:? 0 yc::; 0 no lfyc!., pteltSC: an .. ,ch anY I\Vaih1blc: pboto(s) to the s.ile 
map at the Qnclusion of this scction. 
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7. TI1e land lL"e on lhe site is: The au~a sunounding the ~ite is: 
mile radius ---

__ % Urhm __ %Urban 

_%Rural 

_% Re!':i,kntial _% Residential 

__ % Industria] (0 lig.~t 0 heavy) __ o/. Industrial (0 light 0 ht:a\')') 

_•to Atricultural 

(C~op:s: ___ _ {Crops: __ _ -·~ 

_% Rccrc:~tional __ % Rc:ctcntional 

{D~lc.ri~; note ifit il a park. nc.) (/)cJcribe: nose if it iJ QpeJrk, t'lc.j 

_% Undisturbed 

_% Olhcr __ % Otl1e:r 

8. Hasanymon:mcnt of &nilt:U:cn plate anl.c sit.e?Oyes· 0 no. ·If yes, please identify the mo~ lil<cly cause ofthis 

di snnbancc: 

__ llgric:ultlual Use __ Hc:a'-')' Equipment _Mining 

Nat\ll al Events Erosion Other 

PleMc: dcscdbc: 
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l?r 
f;~.: .. 
::.;··. 
'~ .. :·: .. 
~-:.:...: ·. 
-{ii;! .. 
,, I· ;. 

~';.··~ .. . 
..... ... . 

_r;;: ........ 
.. ~: ·-~ ·. 

~;i. 
-~~%f. 
~;~:~·· 
fr<>::· 
(; :r,. 

1::')/:
t .. ~:, 
J~.~- :· .. 

.,.. 

.tti~:~: ... 
~··· 
!li:·~<~ ,\:·; 

~ nny polcntinlly sensitive: environmentlllmeM exist adjatcnt to or in proximity lo lhe .site-, e.s., Fcdcral11nd State: · 
parks, Notional and Stole monuments, wetlands, prairie potholes? Rrmcmbrr,.fiood plains aml'll·rtlamls au not 
aJ...·a;•:s ob~·i"u.s; dCJ not Dnswu "110" wirlrolll CO'!.firming information. 

Please pro,•ldc the sourt:~(s} of infonnntion u..-.ed to identify th~se sensillve arr.~; and indic.ate lhdr general location 
on the :site map. · 

10. What type of fncility is local~ 111 the site? 

0 Chemical 0 Manufacturing 0 Mixing 0 W~e di'J>Qsll.l 

.ll. Wbnt nrc the .su.~ected eontmJin:miS of ct:lnc:.cm at the: sitc:7 lfkliown, w'''t en: the mi!Xin:twn concentration levtls7 

12. Check nn}' potcntial1outes of off-sit~ miGJation of C:ontam.lnimts observed at lhc site: 

0 Sw.nl\:.5 Cl Dtai.nagc ditches 

0 Runoff D Windblov.'rl p:ll'tieulatcs 0 Vehicular traffic· 

D Other (specify)_·---------------------··----:----

!J. lfknown, wbat is t.he approximate depth to the w:ttcr table:? _______________ _ 

)4. )$ u.e diJection of surface run~rr npp2Ucnt ftom site ob~rvations? 0 yes D 110 lryes,to which ol'tllc foiJC'W.inB. 
does tJn: surface runoff dischlll'gc? Indicate iill that nJ;pJy. · 

0 Swface water 0 GroundWSIICf 0 Sewer 0 Collection impoundment 

IS. Js tlu:te a Jltl\'ii;ablc walerbody cr tributary loa naviE;~ble wntcrhody? Clyes Ono 
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------ --------l 
'. 

16. h tlu::u.: a w;~1crbndy nnywht·lc (ln t!l iu the \iciuil)' oft"tJc ~itc? lfyc~.nl$0 C\)mplctc &-ction In: Aquntic Hnbital 

Checklist-· Non·Fk•\\"in[ ~) ~1c-rr;!>- :mJ'cu s~~ti{loiV· Aquo:ic ll.::hitat Chr.ck!ist -- fk,wing Sprt~"tn.s. · ,J..,_ 

0 yrs (nppJOX. distance ______ _ Duo 

17. Is thc-JC: n·idc:ncc offloodi11g? 0 }'LOS 0 no Wo·t!a!lCis (Jnd.floud plaitu arc• not always ob~·icli•U: do not oruwer "uo" 

.,.·ithout ccmfirminJ; information. If yes, c.omrh:tc Scc:lion V; Wetland H•ibital Ch~"Ck1ist 

!8. lf a fitld ruidc was u~d to aid ail)' of the idt.1'Jtifh:ations, rk::.sc: pro\' ide a u:fcu·nce. Alro, c~lirnatc the time SJlc:Dl 

iJrr.!.ifyin~ fauna. [U~c :1 hlank sht>o;:t if addition:1l space is rtrcdcd for !ext.] 

19. /\rc :!nY thrcDh:ned and/or cnd:~nfcrcd sp<-·~ics (plant or WlU!lal) k.'1(l\\'1l to i:)b1ltit the area of the ~itc? Dyes 0 no 

Jjyc3, you urt rcquiri'd ton rif>· lhi., i1ifuruw1icm Willi the l/.S. Fi.,Ji uJ:d ll"ildfije St•n·ice. lf !ipt:cics' idcnlitjc:s are 

~:nowil, please list them next 

:20. Record ,,.cillhct conditions .;,ttl1e time this cl•t•ck list wa.~ prcp:ucd: 

DATE: 

------ ·rcmpt>:utuJe (~a·F) -------·-- Nonnal daily hi&h IC111f'ctalure 

~-----Wind (diJcctionlspoccd) ______ Precipit:nion (rain. snow) 

------Clc:oud clwc:r 
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~;'( 
;~\;. 
-~:~·-. ··: 

.·· 

:.· 

:f 
~"""'··~'(. 

f~; 
-~f~:i:·_,. 
t;'·:::-
~-'-···.·· . 
. :~::: .. 
;:t.t; 4 

-~::_:·:·~l'' 

~\::'-~~-

tt: 
.~·-#·:·~ 

:~::':-

-;. 

·' 

· ....... . 

H·. ·=· 
.. 

. --~ .... ·. 

IA. SUMMARY OF ODS~:RVATIONS AND SITE. SETTING 

., 
·i 

.·1 

I 

-! 

.I 

Completed by _________________ _ Affilial.ioo. ____ _ 

Additional Prepnren. ________ _ 

Site Mant~ger _________ _ 

Date_ 
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11. 1'[RRl::STRIAL HAJJfrAT \IJEC'KUST 

JIA. WOOlltD 

I. ,\Jc there :my wooded area!; :lltht: ~itc? D yt~ 0 no li no, rl• to St·ction liB: Shrub/SCm b. 

2 Whal pe11:mta!\c or area of lhc: silc is wocl<icd? L_% ___ ilc:ICS). lndictltl: tlu! wooded a~ea on the ~.itc: m:rp 

,,·hich is illtllChcd too ropy of thi:; ckddist. Pic:~.~~ itlt.11iify what infonn:~tic•ll wus used to dc\(."mline the Wc'(l.!td 

mea of the site. 

3. What is the dominant type of \'::O[C'Iatiun in the ,...,,,:xled an· a? (Cirdc "nc: EvM gu:cn/Dccidu(lur/ Mixw) Pw,-id~:: a 

photocr aph, if .wailoblc. 

Pominnnt rl:mt., if known: ___ _ 

4. What is the prt:domin:mt ~~~c: of the tJ cC!: :•1 tllt: ~itc? Lise diarrlc:tcr at htcn.o;t heirhL 

D 0-6 iD. 0 6-12 in. 0 :> 12 in. 

JIB. S11RUB/SCRUB . - ~·· 

I. lj; 5.hrub/~cmb ve~;ctation p!C!\Cill al tliC !>itc:? 0 }''-'$ 0 l!l; If JJ(~. j;O lo Section nc: Open Field, 

2. \\'h:~t pcruntagc of !111: ::ilc: :s co\'ercd \1y scrub!shrub V<:£<:l:.ttion? ( ___ % __ r.crcs). Indicntc ll1r art a~ of 

shrublliaUb on thr. ~ilc map. Pk:~.•..r:: ideut:f)• wlmt infonnali~m w:1..~ u.-;cd 10 determine this an:u. 

3. Wh~l is the dL'Inin:utltypc l)f :;cruh/~rub \'ctctation, if known? Provillt :~photograph, i£ avail:.thlc. 

4. 'J..'hat is the llFptuximatc :1\'t:fiJCt lwit;lll of the !.crub/:;lu uL ,.,.l~ct:~tinu'J 

0 ().2ft. 0 2-5ft. O>Sft. 

A-9 

'' 



5. B:i..-.ed on 'Silc ob!iervotions, how dense: ;s the $1;.JUb/shrub \:e~ctalion? 

0 Dense 0 Patchy 

DC. OPEN FIELD 

I. Arc !here open (bm, bon en) field areas pr~st:nt at the site? 0 yc5 0 no If yes, plca...'iiC 
indicalc the type: below:· ·· · · 

0 Savannib 0 Old fu~:ld . 0 Other (~ccify).._ ______ _ 

2. Wh~t percentage of the site is open :field? (_%_acres). lndiC:atc the C)prn fie1ds on thi: site map. 

3. What is! arc the dominru11 plant(s)? Pro\"ide o photograph, if a\'a.ilPblc:. 

4. \\'~~~is. the: appJoXimll1C: :0Vet'll£C: h~t:it;ht offue dominant p)ant7 ________ _ 

0 Sparse 0 Patcl:y 

liD. l\fiSCELLAl\"'OUS 

1. Are olher types oftern:$trial habiuits preSent lit the !.itc, othc than woods, scrublsi-.rub. nnd Clpc:11 fic:ld? .Dye 0 no 

If yes, identify nnd describe lhcm below. 

2. Dc::.;aibc the lcner,tri:U misc.ellnneow: habltnt(s) :md identify t},cr.r: nrc:;:,(~) on the ~itc mnp. 

A-lO 
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3. Wh;;t ob~cr.•ations. if any. wrrc m~dc "'the- ~ itc rt-~aJding the pre~ence nnd'or nh!ience of insects. fish, hini.-;, 
mammals, etc.? 

4. R~:vicw t}n; qut·:;ticms in St:(:~ion I to d\:lcmlin~ if :my iidditi(·n:.l ~.:.bital chrckli!lts sh('u)d be CClmplr.:cd for this site. '·-' 

... 
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;!':"' 
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:~t\:·( 
~"<t• 
:~-r:~~:~:· 

ff-(1 
·;.~ ~·:·: ... ·. 

It::;·. 
;~UiU·. 
~r~.r .. · · 

fi~t. 
~~~~ . 

~~~~~I:: 
; . .' '·. -------· 

,, 

IU. A Q U.A TlC HABIT AT OlECKLlST- r:oN.fLCWING SYSTEMS 

Nou: Aq11D!ic s;;.·JtcmJ art ofirn asJocio.tt(/wil!l 'rfo·trfom:i hahitllll~ PlcaJc rrftr 10 Scc:tion V. Wttloml Habitat 
CJ•~cklist. · 

1. 'Wh:1t type of e>pcn-w:~ter, non· tlowm.; system is plo.>!ient 2tlhe site? ..... 

0 Natural (pond, lake) 
0 Artificially .<:;eolcd (lagoon, resm'Oir. cnnnl, impoundment) · 

2. lfknovm, what is tJu: namc(s) of the wnterbody(ir.s)'on or adjr:«TTt to lhe site? 

4. Whal is the approximate size of the watttl>ody(ic:s)? . ---acrc(s). 

. . 

5 .. Js any aqUDtic vc;getation present? 0 yes 0 no lfyt'S, please identify the type ofw:getation present if known. . · ... 

· 0 Emcr{ll::t1t 0 Submcrgr:a\ 0 _Floating 

6. if lall'\\11; what is the depth of the water?--~-------· 

7. Whut is the general composition of the subsltatc? Chc:ck :Jl :hat tpp:fy. 

D Dc:droclc 0 Sand (wan;e) · D Mud~ (ruu:Jblllclc) , 

0 Dtmlder (:> 10 in.) 0 Silt (fine:) 0 Debris · 

0 Cobble (2.5·10 in.) 0 Miu-1 (sheUs) 

0 Gravel (0.1~2.5 in.) 0 Clay (slick) 0 Concrete 
·, . 

.. 

0 0\hc:r (specify)'-------·------·------------

8. Whnl i:s tl1c wW'cc or'wata in lbt wntcrtxx:ly? 

· 0 Groundwater Cl Olhcr (~pee~).__ ______ _ 

0 Industrial discbnrge · 0 Surface runoff 

.. , 
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-------

9. ~~ thc:fc II dj!',ha! fC fwm t!;o= site fl) the Wiill1l><.Jy? 0 }'ts n fll} lfyt:l\, Jlh::l~ describe thiS 

O:schar~c and i~ pnlh. 

I 0. )s thc:Tc a disch:it gc frcorn the watc:ll. ... xly? 0 yeo (] no If yes, and the inform:ltinn is a'·ailablc:, ido:ntify fTom the list 

ht·low the cmiamnwnl into which the wntc:Tl''Ody di~hru~;c:>. 

0 RlYt~JlStrc:am/Cr~ck 0 f'mitc 0 offsite Distance 

D GtOWld\\'{1\tt D ~m~ite 0 (lfTsill: 

0 Wr;t.l:md 0 r.t1site 0 offsilt. Dimnncc 

0 lm potllldJIIt.'Tlt D on!;ilc D ofJr.itc 

! 1. Identify ;my field mr;:<o.'>UJL111C'nts ;\lid obSt:l'\':lti<ms uf water quJJiity lh111 weu: made. Fm tho~c. pu:amctcrs r,,r which 

d:il3 wctc u•Jiccltxi pwvidc the ITICI!Slllrmcnt iJ.nd 1!11~ units ofm~ure below: 

IIJco 

Depth (pvc.:rage) 

T o:n.pcramrc: (olcptb nf the w;,tcr at w}1ich the u:ading was uU.:cn} -----

pH 

Dis!o<.rlvcd oxrsen 

Salinity 

Tutbidity (th:ar, !>lig}:tly twhid, t.ubid, opaqllt.:) (&-c.cb.i di~k dcplh ----·) 

Otln:r (specify) 

l2. Describe C\ll!>cJ\'ed col us and nlc:J (lf C(JIOJation. 

13. M:l.l'k tl1c npcn·W:llcr, noiJ·flowir:g f.)'SICIII c;n thr. ~.itt lll:lp :tn:~chcd hl this checklist. 
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..... ., ,., 

· ... · 

. 14. · wtlat ohsavations; if any, were made nl the wl!tnhody ie£mding ~e pre!oerict andfor ab~tc· ~fbenlhic 
mo~::winveriebinlcs, fist., birds, manunals, ¢IC.7 ' · · · 

·, 

j. 

·' 

.l 

-. 
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IV. :\QUATIC tl.I\IIITAT CJIH'KUST- FLOWING SYSTf.MS 

N01e: Aqua1ic .•y.Ht·m~ an· oflw m.~CJCIGI!'d .,.,,11 wdlcmd /,...,L;wu. Pln::.\C t.jtr to Srctiorz V, Wc!larul 11.-dmal 

C}~t·ckliJl. 

0 Ri\'CT 
0 Dr)• wa.o;h 
0 AJtifu.:ially 

C!C2!Cd 

(ditch. etc.) 

0 Stream 0 Cu:ek 
0 Anoyo 0 Brook 
[] lulmuillt'lll Su cum [) Char:ncling 
0 Other (~rcdfy) __________ _ 

2. lfkno\\11, wlwt is the name of llle watcrtx~dy? _____ , __ 

:l. Fm n;.tur:d ::oy~tcms, arc tlt<-'TI! ;my illdicatur.; of phy~ic:u ah!'liltim; (e.g., ch:mnclinc, dt·bris, etc.)? 

C yes 0 no If yes, plcao;e d!~!.':.J1bc in<.lica!IJI~ that Wl'rc "hr.ervcd. 

4. Wh:~t i:. t11c gc·ncral compo!;ilion of tl1c ~u~~~U:~tc? Chc:d; allth:!t appl)'. 

0 B<:dwck 0 ~;md (tr>UJSC) 0 Muck ( linc/hlacl:) 

0 DouldL'l {;·JOin.) 0 Silt (ftnc:) 0 Dt~hris 

0 l.l•iJhlc (2-~·-10 in.) 0 Marl (~hells) 0 Detritus 

0 Gta"d (0.1-2.$ in.) 0 Clny (1-lid:) 0 Conctcte 

0 Other {5pc~ify) __ 

5. \\'h01l i~ the ~,:omlitiou of lhc bank (c:.g., hd~;ht, :·.Jupc, cxtt7~1 of ''rgct!Jti\'c: CO\'c:r)'~ 

6. ls the: S)'Slcm in11m."IJCcLI by tide!;? 0 yes rJ no Wita1 infnnm.stiou wm; u .. 'ied to m::l.c: thi!> dctL'lrr.!:·.ation? 
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!~~:-::· 
···:·· .. : . .... -...... 

::i ..... -;:. 

{:·~:. 
~- .·. : 

7. ]S \he flOW int::rmitti:Tilf 0 j"CS 0 r:~ lf )'P:S, J1lr3!1C' riQit' the inf01Ttlati~ that Wl!lli UStQ ~! JlU. ' · 

8. Is there n di~charEe from the ~ite tv ihc wmcrho:..Jy? 0 yes D no lfyes, plca.o;e describe the eli ' 
.; 

9 .. Is then: a disch:ut;c from tJ1c: wat:Yhody? Dyes 0 no lfyes, nnd the information is available.. 
· the watr;body dischru·~:cs 10 nnd w!1cthc:: lbe di!>eharce is on site or.off site. · 

·I 
I 

. ,i 
.I 

·.' 

10. Identify ony field mc:a..<;Wcmcnts und obset\'Glions ofwatcJ qWI]ity lhat were made. For tho! ·1 
data wcfc coUc:cted, ~ovide the mc:QSU.Tt:tnr.nt and the u~it~ l."f mea.o;urc: in \he. •pptopnate spa·~~~ 

Width (ft.) · 
- -~J 

Depth (ft.) 

Vdociry (!ipecify units): _________ _ 
. I 

I 
Tl"!TTpcn1rurc: (depth of lhc wotcr at which the Jcoding was: taken~. 'l 
pH 

Salinity 

Turbidity (c:lcar, ~li£htly tllfbid;.twl,id, opt~quc) 
(Sc:ccbi dis.k depth.:._. ____ __, 

Other (~pecify) 
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I i- Dc~crilJC obcn•t•d ~dL'I and :IIC:!I or C~l1cratinn. 

12. ls llJl}" aquntic \'~'ft:t:ilicm JHrM·nt? Dyes 0 nu If yc:s, plcn.<.c idt11tify ti1c lyp<: of \'q;cta~ion JliC!>t:n\, lfknown. 

13. Mark the flowing w:~tcr :systc;;, nn the nl\achcJ :-:itc map. 

I 4. Who I ob~cr.'illions wc:rc m ~cic at tl1e w:o.to hody JC:f:.H.I!~l£ tl1r. pr CH~n..:.c aud!or ;1h:;cm:c of bo.:tJ!hic 

m:u.:r oinvcrtc Lr:1te:-:, fish, hird.~. rnamrnals. etc.? 
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V •. Wtn...Al\1> HABITAT CJIEC~lST 

, .. ' .· ... ..... 
·, 

•!. 

. . 
'·: ~. . ·: . · . . , .. 

' ,· 

1. B:~~ on ob:-m·ations 'and/or evnil:.blc inforin:~tion, &c· d6i~Dtc:d or knov.n wctlmdS dcfwtcly present~ the site? 
0 y~ 0 no. · '· · · ' 

.. 'P}eu:;C note the sourc.:s of omc:rv:~tions and .infonn~iio~ u.<;(:d (e.g., USGS Topog:r~ptlit Maps. National Wetland. 
. Inventory. Fedcr.al or State .Acency, e~c.)'to rnake lhi.s det~ination. 

. . . . '· . . 

'' 
. ~ .. 

·. •' 

. ' 

2. Ba..~.d on lhc Joealian of the ~!C (e.g:~ along a Vo'IIICI'~·. in.l noodplain) and site to~ditions (e.s-. slliridina water. 
dralL wet soils; mud cra~lcs; debris line:; water mmk;), nrc wetland habitats suspected?. · · · · ·. · 

. 0 yes ·o ~o lf yc's, proceed \\ith the· rrnu:.indcr of the \\.eiJ~md habitat i~c:nlificat.ion c:becld~ · · 

'•. 

· ). · What type(s) of vcgeution arc prcscnl in the wctlarid? 
'. 

':: 

-4. 

0 Submcrgmt 
. · 0 · Scrub!Sllfll~ . 

0 E'm_t:t gc:ut 
OWoodci! 

. D. Ol.bct (~it'y)'--------
: . 

·. ... . ...... __ ...... . . : .. ·-· ... 

ProVide a rCI'll.'nll dcscripU~ ofthC vcgc1ntiem pi!'!~i in ~mcfaroun'd the wetland (bei&h~tolor,; c:1c.). Provide a 
pho~(Jpapb of the known or suspcc~ wet!ADds, ~ .11vaiJabJe. .. . . · ... · . · · · ·. · .· .. ; 

.• ·? 
·.··::. 

;· ;~ 
. ' .. :~,. 
':. ·.' 

·":' .. ;: 
.. -.~ 

. : .. ·.~· 

...... : 
'•/·1 
.;· .. 

. , ·) . 

.· ... · 
. ~ .. 

·: .. ·· 
~~: ·-.·~ .. )f 

. ---·· .... --.--,----~~~ .. :.\ 
.,.; . 

·, ' 

S. , l$ stimding ~·ater present? 0 yes b no. lf ycs,.i., this water. 0 .FJesb 0 Brn~kisb. 
• . V/hut 1s.theapproximDte arr:.o of the water (sq. ft.)? · · · · . :: · ; · 

. Pre& wrnplt1e qu~stions 4, 11. 12m Checklist 1JJ • Aquctic Habiaat -. Non·Flowing $yslcms. 

. · 

.. .: 

0 ~ur.n~.ssing · 

0 qebrisline 
; 

.! 

.·. 

.. 

·' 0 Water riuuits :. D Mud a'aCk.s 

,·· . 

. ... 
A-18.· . ' . . · .. 

,; 

,. 

1", .... 

I 
'· 

. ··::.; 
. ··:· ·· .. : 

. .. : ... ~·. . 

-~.: . .. ~:·:: :·.: .. , . :· .. :·. ·. 
: ~. _. 

; . ~. . : . i .• .'. . . 
. . . . ~ ..... . • ·!···. :·, 

: -·-:.··· .. · • r . '. :""" •. 



.• -----· ·--------., 

7. lf kmm1l, what i~ \he ::ourcc of the WO!It.-r· in th~ wr:lllnd? 

&. 

. (J 
,1. 

0 SLJcamiRi\'t·r/Cn:c:kll.a'hiPond D Grou!lciwMer 

0 Flooding 0 .Surface R lmoff 

Is thcrt a disc:hil.fgc f10m the !.i le to 11 knO'I\Tl or J:liS~Cit-.d wttlaml'! 0 yes 0 no If y~:s, pi ens.: o.it~cribc. 

Is there :~ di!.cllru gc: from the wetland? 0 yt.-s 0 no. If ye-s, to what w :!lcrl..Kxly i:; di~h<ll (!C: rt:lt::l!'(\11? 

D Surf.ncc ~ucamJRivc:r 0 Grtnmd'\\'l:tcr 0 LoJ:L"Il'ond 0 Marine 

I 0. lf D roil ~run ph: wns collected, dc5ctibc the: (1)1pc:t.rnnCI.' or the Mlilm the wt:!l:md area. Circle or write in the bcsl 

response. 

Color {bluclbfllY. brown, black, monied) __ _ 

W~tn c.onlenl {dry, \'IICI, saiUriltr.J/un:;aturlltcd) ----------

II. Mr.rk tllc C'b~o·vc:d wciJ::nd :m~a(f.) on the :~ttadu:d site map. 

A-19 

. -··········--) 

'I 



• .. 

Al'PENDIX B 

F.XA.l\li'J. .. E FOOD WEBS 
from EPA, 1 999!1 t•:xrept as otht!n,·ist" noted 



CARNIVORES 

OMNIVORES 

HERBIVORES 

1:'RH1ARY 
PRODUCERS 

'-' c~ 
;;~ 
e~ 

,, 

~~ 
~~ 

=-i:i 
~~ 

'.)= .... Is 

NOlE: 

v 
y 

! Carnivorous ~1a.rr.ml!s l 
I Loni;·\.allc:d wct.Sd, Cayott, 

Red fcnt, Oray !ox. M uun, fis!lcr 

Carnhmrnus Bird~ 
R1tl-1all td ~~~ k. 

Great homed ov.·l, CI!Opc:tS hau.lc. 
8111\IOWI 

Carnivorous Reptiles 
J!IIStc:rn ydlowbc:llied n.cer, E!Sh:m 

toni sr.lllcc:, Tt~IIS rat sulikc, 

Western diamondback r11tlc:s1111k~ 

J• '"'·~ ~, ... 'I' ,_-. ~ '\' '·'''s: 

I \ /; ! \ \ 

\~
. '-.. I ' ',, 

\ ., 
' .~ -

I ;\ . . "'"" - ---....__-..._._ 
_y t' r OmnivotOUS Arhphibians I f\ ,........;...__.;._O_mn,_i\-'0-f-OU_s_B_ir_d_s ---... 

Shon-wlc:d sllf~w. OrosS\lm, 1 ·1 Reptiles \ Am~nun Rob-in. Ca.rolina "'1~n, Omnivorous Mammals 

Souchcaslc:m 'hrew, Var,:Tant slu'cw, I ·t'. · · Omat:: bgx turtle. Mublcd nlamandc1, Slender · . \ Red eocbdo;d woo.l~ccltcr, 

P.u:ifir: 'lucw, Omstc: shrew, Dwarf · · • · g!usli:r.atd,ltougn cenh mike. Hunters \ Yell""' warblu 

5lutw, Smoky shn:w J edcfoot Ultd \ _ A 
I ' J 

I J 
, I : 

\ \ I . l, i 
\
'I -~ . 1· 

I I I . ' ! 

""- \ / ~r~. . .. \:.? / .. 0-
~------~--------,~ . 

~ ' ~~--------~ 
Herbivorous Manur.liS ' ~' tn,·cn.cbroltc:s. " . .I Herbivorous Birds 

D r , ., __ . . Ncma!ods, Aradmuh, / · Mnumill<> dove::. 

w.mouse. 111, ....,c.rn . G ·•· " 

·1 T ... • asllopt~. Chipping spUToW 

cottoow • ?wns~:~ ... ! t~~pm Oli~;,~I\8Eits. Anhropads 
Grav squ&rrel. Red 5:; ·mn:l, 

1 

w~ ... ~•~or=~ •. ~ ~ /' } 

\._ ····f T_,miPI"'" • _/ 
~ ""----- Loblollypif\c, O~&·ufr.tlmctto, I \ --

- Sou!!mr. baybtny, Ycllowsw 

PA rnv.'A YS NOi REPRESENTED 
t.to\TI-IEMATICALLY IN EQl:AllONS 

RECEPTORS USTE'D ItiiTAt.iCS 
ARB :r.mASUREMENT llECEPTOR.S 

ll!isllt, Bluegnml. Porbts 

r ~ 
; J 

I .. Soil I / 
:tOulli~nls~ ,___..... 

EXAMPLE 
FOREST FOOD WEB 

J ··-



... 
.... _,·:. . v . g ... 
·:~_.: GA}!.N;l_.O~ES. --~~···· 

· .. OMNIVORES ~~ 
. -~-~. .. 

g ... 
flERBIVORES -~~-

. . 
··- .. ·· :.' .· .: .·. !:1-
.-; PRIMARY .. . S2 · 
..... PRODUCERS"· : -~!5 . 

. . . ................... " ........ '-~ .. ~ ·::: .. ~:::; ·.: ·::.: -.. ~ ·. ::~ ·. ·::::.:: '.'.': . ; ; . ; .. 
· . 

, CamivomUf Mammals ... .·. ~ _ :. ; .. : _.CaralYorous Birds-· .. :~ . 
• .. Al'l!frlett" .wrr.~. c;., 1&., cqte, 

. .. 1 -~ Carnivorous ReptileS-· ." : .. 
l!&s1uaydlo~cllynw, <neal plains IAn,·l&lkd weasel, Swift Cox. 

Co~IC. Bld&er, Spotu:d Jbink . 
. Coo pen ~ Pft.iric: bawlc, . 

. Femginolis br.lk, SWiinsons hawlc 
· i :l. i t x·-

· ntwke. Bullmllke.. 
Wcstcm diemoridbldt Tllllesnake · 

. ·• Olnni'-'oroll$ Mammals 
tcU1 ,~ ... 'P)'prry shrew,-. 

TowmCI\6'1 ;noJc, Eutun molt, 
· ~ Jdlllo_U1111nd 1qulrR; · 

Herbivorous Mammals 
·Ow MouSe. E.u!CA't\ cottonllif. 
·\\r'hltc.llil!~jtcbnbllt, Plllu 

huYtit QlOIIfC. Bllcto&a~fed 
-.Gc,ddutet. Pfllln~ ,oWl moue, 

·· '~0111'\'0IC. Guph~ 

. ~ ...... : ............. ... : ..... :· ....... ::~-· / : 
_.-· : ·.. Omnivoro-us Amphib~ I .. ,' .: · · · OmniVorous Birds :\. '· · ·. · · · . Reptiles . .: · .. ·.' · / · · Walern ra~lut. Scbsor-iailed . · • \ . Omate bo:t.tun.Jr., Tnu toed, Eutcm bop-.o~ · ' · · ~~~cr. SllldhiU ct'PIIC. Dicbissel, · . snalcc. Plains bliod~t~al:e, Taaupoltcd . : Gmltr pralriccbJ&c:n wblp!lll_Sfuln~iz¢ s\UJk,_Silc-li~ lkCniDII · · , • · 1 

.. 
•-... 

...... -
....... -............ ; ...... . 

· Iovcrtcbratcs 
tiUIII~er, Oasttopoifs; 

Oli1oc.laeelcl. Al1hr.,W . 

. ~ ... 
•' 

. ...... ·: ... 

B~rbt.orou•lJirdt 
l.fl1fl~htl ... 

Chipp&!c ..,arr:tw. 
Caaada &Oou. 

. ,.~ 

.j :· .. ·: ., .. ~ ·./' ··y· f.. 
· • Tcrres~ia1 Plots · .. - .. . : · · . :~- ·:._ 
· Brc&luacen&. Swild!piSII, Link l:::1 ~ . . . . blaal=al.1oluiliali.P'SI. IDcfiaa . · . f1!S'. F~~tllci 

-:• 

.. ··T·. . -
·.· . EXAMPLE .. . 

. . ._tiotE; ... -·, PAniWAYSNOTilEPWEN'l'ED I: &ml· V : ' . """"""".DdOI!oo . . 
···TALLGRASS PRAIIUE FOOD WEB . . . . . ~ 

'. ··"· ~~nC.W.Y It_! !QUAnON5 

JECEPTORS LlSlED tN rrALICS . 
AUMEASUUMEN'flt.BCEPTORS 

t. .•. . r 
i 
I 

: 

:· .. 

,.. . .. i' 

1

·.. ... ·, . '. .· ,£... ••... . ' : ; . . .. ' .·. . ' .,, : .. 0 ...•. ~C::. :,:',: '. •Ji;: ~· ' .: ' ;; } .. i.:_;;;_:.; .' ~ < . :,,.'. :.. j '·· ' ~> ~.' . ~;: ;);_ . : / .~ '" . •< ,. c ) : " . -~:j~;f,\,~:d&:, 



CARl~ L \'ORES~~ 
E!; 

$~ 
D:-!Nl VOR:ES ~ ~ 

HERBIVORES ~ 

c-: 
PRI}~R': ~::! 
PRODUCERS if 5 

t-;QTE; 

v 

v 
Camtvorou~ Mo.mntal' 

S"'tn fol!. Corotc, Red f.,~ 
Btu!,cr, li?ortcd sl-u.n.k:, !lo~t 

1 

I 
y 

Carnivoron~ 1\lrds 
-~ ..,,·~••a~ Vllr•i. llunD"':r g O" 1. 
"JJhite-!.lilec t:a-.. lt. cc .. ptrs 1\al.l.lt. 
Ftl"l""i;lnOUJ b>~"'ic. Swamsons h•,~k 

'i 

CJmi\'orous Reptiles 
Eas:em ydl""bdlr n,cr. Greu ~lUlls 

rtU:Jake, Dullsullkc. 
Wnl~to dtamolldbac:lr. ranlcsnlll.;c . l 

' J 

A ~I' A A. 

\~/ \,·~~ 
I ~·---- -------- ---

;\ / .. :-:-___:;--....._ ·,...---....._~' ...... •·. ---------, 
Or;lni·lloro\ls Mammals j i/ l\ Omnivorous A~phibians I \. Omni'l.·orous Bird~ 

Lclll\ sll:ew, !')J:m~ shrew. __.-f : , Re;>tlles 

1
- Townsend·s moic, Ea.~l~m ~nCI:, 

1 i . : \ Oroa:e be." IL.:rtle. reus"'"'· Euttm l:~gnDSt 
Thmun-hncd );1ount! ~c:u~rrel. . : ! ~snaite, riair., blind 51\U(, Teus S!'O:ICd 

•hspid pocltet mouse, Stnpc~ slrxn' ; I j ~btp:aJI, Skon-:rncd str.inlt. Sl~·l•IKd .-.cerunne 

Nortltt:n ~()b'-'h>te. Lus:: rr~~o~nc ch"il:en, 
Lc$$cr E(lldcll pto-.cr. !'-lou:ttain plover, 

American pirit 

I ~ 1 a 1 
.AA 

\ ; -~ ___ -...,; __ _ 
\. ': .' :.........___ . . \ .,/ ;-""" 

'-... ·, l I -----,.._._...:. ____ .___ V· ... --....-~· __ '_. _____ , 
r ·-·~ ..... · · ' _...,;·" .... /1 
1 HerbivorOUJ; Mammals ·· ln,·c:r~et:rales ! ~----- ..........___ ;' 
1 Dt~r mouse, Ea.."t~m C(•l'lo-n~ll, A!>w:hr.tds. uasl!"f'"d'·~-·-- ,._ 

j White-t.alltd j•doabl:-lt~ Black· II Oil.&:llthau~•. An.'tlorods / 

I laded "''OO•I:ht.Jcl(. DlaJ:,•UUicd . _ · 

l Pf&lf'lc de~ PII:I\J h.,..e,t \ . A ~ _/ 

nlDII$C:, Me:• doW ""'• '\ '· ..• ---••• '• .. // ,. 

' ~ / / 
" ~ I I . ...,./ '- . .. 

'-------

Tcrtc:!olll"l l'l'll\U --·---

'---.._\ Uiue p;emo~~.ll•>f)" ,,.,,.,._ll••"'r.l 1----------
"~t•l. rutl•lc t:.rrt·•••ll, Mn-r-••<C. 

------• S•-lt·('ll~\ j;""''-- )\•n o. lt,,r.-olu ! 
JOJILft, All•h •.vw"'"· :.u1~~j 

1 

f ,. I ~ 

1',\ TIP.I.'A. "t"S NOT R.EPR£SE.~TEO 
MA nmMA TICAL!. V IN EQUA.llONS 

I 
_.u! I 

_ J\~[(1~r.\~. tlcu.~U!I J EXATI-U'LE 
SHORTCRASS rRAUUE FOOD "\\'E.U 

RECEPTORS LlSiED IN !T ALICS 
1\JlB 1\.iEA.SIJRElt.tEN'T RECl!.PTORS 

·----- .. ------ u \ ) 



~~?."3¥' ~""~!~~wr;.:~:;:::r~rf'?~7C:~'~ff.,~~:'C<':,.:'??1£;~'''':"'Tf · · ;:;;;::: ?;'···· -;;::cr~ · ·· --,:.; :·., ., ·· :• •.· ,;~-:::,, , . : ~;c_,,., ·· • c:.:·~;~.'. ~~ · ·· +~:-, :·t't, 
. . ... : ·~ 

., • l.l.,. 
-·--CARNIVORES~;;: 

Or·tNIVORES 

0:. ::::r 

0 . .. -:;., 
·a..-w 
O> 
~!j 

g~ _ ... 
• .&..l,;,f 

H£1_tBIVORES ~; 

PR1MAR'l 
PRODUCERS 

u..; 

if~ 
O> 

"'"' .... ...~ 

t-!OTE: 

._ ..... ··--·-·. -------- .... __ -:_ .... -:-----~ ... __ _ _ ...... _____ _ ..... -.,.-··----·-··· .... ·-··- ··--· --. --- ___ ..._ _____ ~---......... -·---. .. . 
-~ .... 

. Cnrnlvornus Mammali · 
Lo"&·lll•ltd wornrtl, Coyote, Rcll fo1t 

Guy (ox, BadJtr, Splltlcd slcllnk 

v 
Carnivorous illrds 

A,;u!•icolf tvlrtl, SurTo~»ing o-...1, 
'Rough•lt[!grd hJwlc, M •ninippi 

kite, 91Jck ~houldert4 ltite, 
Crested cai-aur.~ · 

. Carnivorous Reptiles: 
E.as;en, ycih;wbelly ncer, Grell plamJ 
nts•1alce,T~-as rat 1nalce, Bullsn~lu:, l Western diamondback rattli!snake 1 . I 0/i: Af.'A,: A 

. _! ; \ t l 
\., ' i : ; 

'-- .. i J·. ~--! 

; , . Omnlvorous'Mammllb . I / rx· I, •. ··. r---Omnlvoro•ii Amphlbl~u-1 Wlrit~-foortrl me~ute, Opauum, _.-..y. / r ·---~ Rrptlle5 . Sollthcntem shrew, Mtrnam's I ~- .. -1 . · Omate b;,t. turdc, Te•u loJd, Tens spo_!led slm:w, Aitt_cfn.:a slucw, Ocaert shre,.,; ···+-· · ~ \ · ~a~hiptad, ~ast~"' ltCI~IIlllt &Uicc. 5~rt-ln-.c(1 E:u1cm chtl)rnunlf, Leau chrpmunk 1 · I llcin!c, Sh:•hntd racerunncr, £urt;m J11:'1:11 IC!ad 

' ; 

J Omnh·orous Birds 
.No•lhtr" bC'b~hit<!, 

Horned I eric, A mericen pipit, 
Oickejucl 

-~~~/·=-~CL.-~-- -------i--~-L=t-lhtblvorous Miarn~~ls . ______ .. ---··r --- Invert= X-.r;::"':: ..... .:..-~__._,, --'::"":'----, D4!r,. ;.;,ttltJr:, Prgmy tabbi!, i A_n!h11•ds. Gastropoda, Onrsh tabbll, Easlcm colto'llail, I Oha;odlaclc5, Arl!ltorods, 
Mournfttt Da.,e, 
c .. n.dl goose Ntllc.all's cottontail; Desert Nemetodet rottonUiil · · · ·1 

I>A'THW 1\ VS'JI:or ltEPRE.SEN.TEO 
MATHEMATICALLY IN EQUATIONS 

RECEPTORS LISTED IN ITJ.l.ICS 
ARE MEASUREMENT RECEPTORS 

i 
~ . 

\~ 

·------

.... 

:•"""L Plant~' . / . )·· • 
Coltcn.So:,tbuq C t=:=\/ . . · Su11flo • am, · Mt, Thitlle, FOrbeJ . ./ 5U31fCiftt: 

1 
j ' ------ · 

1-
S_oll 

NIIIJit:IIU, Delritltl. 

EXAMPLE 
SIIRUB/SCRUD .FOOD W£8 

., 



--------------·----

---· 7 ---·r-----~----------·~ 

/ ,... I _y v _____ --~-

~: 
CARN I IJORE~ ~ 

~'!! 

Carnivorous · Carnivorous Reptiles Carnivorous Fish 

V Shore Birds American alii calc~, Alltgi\Of Lot~tmcutn b~u. Sl"'tted •a•, 

CAI"nlvorous Mamma15 l AMcrlc<ur Aurrcl, ~anh~m Spatrtd :d,.dpipe,.~ Grrat blue 1:1a~-pmg turtle. Srtny. sotlshell AllisaiQt it~'· Gnu ;litlccrc:l, 

M•.,l. R•vc•<lner. Ja;ua•, ham~. Shon-u1cd cwf, h:lon. Belted 'ktnr;lishcr, turtk, S-p«l(lcd '""~ tnJ~c. Chatn poc'kercl 

Moun!a"•l•on, Bobcat Merlin J B!ac:k n•l, Greater ycllowlc&1 Con oro moutn 

~~ ~~
 i t ).:: ... .1 t~"-.:_--··--1 1 A A A ,_ ~~--:r-1- l. I -·-

OMNIVORES 

HERBIVORES 

PRU1ARY 
PRODUCERS 

~i' 

L 

e 

... ~ 
iiti:il :;,-
~~ 

._._ 
e_. ... 
O> 
t!j 

Ill OlE; 

i 
1 

' ! 
~', : . -~::~---:.:~ .. -:--=._,_ "'·--

l ·r----·-:-- 1 ---· ---,--·1 
''\_ o ' 0 I 

:- ' j 1 1 I 
1 /\-.... ~.,., .......... ?.:t .... ---ip t \ r Omnivorous Birds 

1-fnllard, :<!an !'I ~n. 
I 
\ 
\I ..... -, .., ...... •··-•- ). 
'\ 11:&~ I 

Rccl•wtnicd l:llc'k~•n!, Sw1mp 

sp~rrow, 1-lonhcm sho\'elcr, 

\ 
\ 
\ 

Hubivorous Mammals 
M~•hlli, Manh r~hb•!. s .... rnp 

r2bbi1. For. sqmm! 

If\--" 
! I 
I I 

i \ 
\ \. 

PATHWA\'SNOTREPRESENifO 

MATHEMATICALLY IN EQUATIONS 

RECEPTORS USTED rN ITALICS 
ARE MEASURBMENTRECEPTOilS 

Water and SedlmeDt 
~1llrierns, !)ctntll! 

-·· 

'Vater 
I nnrttbrates 

Arthro~ds, 

G UlfC pO•b' 
Decapod• 

~ 
I 

.:'\ 
I o 

' l ' 

,-- I l 
1 I! l 

~i ! '·· 
" ... 

Co 

' ~ 

\ 

' i 

; I 

. I! 
I' 

·. i !-
Uerblvorou"' 'Plaaktlvorotu 

~:~sh 

'.! 

j 
I 
i 

Carp, G<>lt!cn ~h~ncr, Thcod!in 

shad. Mn1quaQ lish, S1dfin 

molly, Red Jhincr 
I I f 
I:X1XI I 

,/ 

\ •· .... _ olll' .1'•_.. 

::. ···; ---- .... 
. .• 



'·. 

"11A 

·: .· 

:-. 

Camivowu~ mamnl.lls: 
Bobcat,; coyolt, badger· 

:~ . 

l.Jlgomo1Jlh5: · 
·Antelope · 
J3clcrnbbit 
Di:.sert 
cot1ont:W . 

,·_· 

· Carriivou)us birds: 
Roadrunner, h:~w1cJ· 

. RodcnLS; K.aD.gatoo R:lts, 
. p«ket mice 

~bil. " . 

nutritnt$.dtuitus. 

.. , 

CaroivoJOUS 
.. a~opods:_ 
... an1S·btes 
· wasj.s, cr.:b 
1piderso . ;,_·-

.'jumjiing 
'·spiders 

Herbivorous & 
· d'etrltivwow· :-· · 
inScc:u: . .' . 
Gru!hupJ'm, 

:ant. cicadas,· ·, 
·aphids. t~tc$: 

, Ex:unpJc: CbibJJz.l,3n Desert Food Web. As. "'ilh aU ~ample food wr:bs. iD this guidAnce. this Y..~b $bouJd be . 
'modmcd io nflctt tllc ~pedes present a! the octual site under con.siduation..Sourc~: ~dapted fiom arid lands food 
web! provided by Di. Waller Whitford at the USDA Agnc~hwal Service w Las. Cnn:es, NM. · . . . 

. ~ . . . . . . . . . ·. . . . . . .. 

.. . 
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-~~ .... 

':· 

•, I • 

' ~ . 

' ,. 

. . ,• .. 
. :. ·, ., .... ··.•· 
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: . :. ~ r~ 
. :··~ 

_. __ .,, 
,~. 

::·,rs; 
. -~ 

'I 
'-~ 

. : j·. ~ 

. ' -~. 

... .-: ~-; ;_i 

. .. 
.. :. 

_ .. _: 

,· · .. ,··., 

. ·' •. ~ 
•: 

... ;_ .... 

. ; .. ::~ ... ,: 
. ··_,~ 
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l, . 

·:r 
.-::·.·\" 

:·; 

. :· .. 

·,. 

. '· .... 
. · .. ~ . 
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TLS 
S E.CONDARY ('J'Ei\TlARY 

CARNlVURES 

3I:CONOARY 
CARNIVORES 

'n.4 

·n.3 

I'"Rl MARY CAR.'H VORES 

irtRBJVORF.S 

PRIMARY 
PHODUCERS 

TU 

TU 

---·------------------------

'
---····· ---~· ·-·-·--·· ---·] 

rami\'!JJCIUS hirds: 

llt·•·m~. H'ilrulls, rrcllailrd hawk, r"mo•:mt - ---- -·-- --r-·--~---··· 

lfl~t:l"liV(lll•IJ.o; 

l,irds: 
S;nalpip~r. 

l.dltlccr, 

0)'t:JI<:her 

ll~rl~ivo~;JS l1iHk~J 
.lucks 
--··-- ·---···-

_L ____ .... ___ . __ _ 
t:llni,•mous :qu·iles 
& ~mplubians: 
turtles, fro!!S -..--· 
Odonala;~·
Darnsc:lflies 

"···~·"t 
shin~;rs, 

mnsq\lilof1:sh, dw hs, cl:1ce 

a(l11~tic iuvcJtdJiiltcs: branchiopods, 

l;iHtropncl<:, ::mphipods, cnpcpods, 
i~~lpNis, and aqtJatk ins.:cts 

......... - .. ·---.--------

r-.- . 
I iHJII:Itlt: \'C~rl~•hn~-. ~"-- ~i~'"'''""'"~'""" 

( 
scdinn:nt and watr.r 

nutricuts, dt·nitus 
---~---------' 

[x:unph: Pla}'a l.:.l-c rvutl Web. Pbya La'J.:cr. au: hithly \';ll i; . .t.lc ;uu! (:a~.:h ~itr. ~hould \1e ltviewed lo sec 

which or the ;,loo\'C !;lltUpS alf' a(lulllly ptnCIII ;Jt the l;J\q; h.-in~ ~Clet"llCll fur rwlogicnl risk. Source: 

;~d~ptcJ fa urn L.akf' W;~!n QuJ lity As!-cssmnlt Sur\.Tj'~, l'];~yn I =•~r-s, PJ94. N.!\H:D Dul"Uillcnt number 

SWQ-9613. 
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AJ•PENI>IX C 

EXAI\ll'LE ASSF~SMENT ENI>POINTS 
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ASSESSMENT ENDPOINTS FOR GUILDS AND COMMUNlTES lN EXAMPLE FOOD WE.BS 

AquaUc Rcctpton 

I Aquatic Plants 
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Water ln\'trtebratcs 

H~r'tii\'OIO!IS I 

Planktivorous ftsh 

Omnivorous Fish 

Cam1vorous Fish 

Stdimc:nt Rtceptors 

Scdnncnt Invertebrates 

Soil Rcr.cpt~;~rs 

Terrc:stnall'lams 

su.llnvc:nebrates 

Reprcst!nlll(i\·11! nu:trtnl"!i 

Phylaple.nli.ton, Vascular ple.nts 

Crustaceans, Rolifcrs, .-\mph1pods 

Ca~., Gulr k1ilti1sll, Th~eadf!n ;nad, Molly, ('-;QJdc:n Shmer, I Go~y. Mo~qu1to ftoh, Red Shiner 

Ci1J1-', Channel catfish, Gafl\opsa1l fish. At101ntu:. midshtpman, 

Feather blt:nny, Gulf toad fish. Blueca1, Bullhe11d 

Lar&cmouth bm, Sp'.lt\ed !;lt, !Juil shark, Redfish, Gr:!~s 

pid:cre!, Alligator t;ar, Cham pid;crel. Am~rtcan eel, Atilmllc 

stingr3)', Spotted moray eel, Fine toothed shark 

Oiigcch3etc:s. Pdcc}'p;)ds, Amphipods, D:caj:)od~. Pciychaeu:s, 

Gastropods 

Vascular pla:~l~, Gnuscs. Forb-s, Lichens 

Nematodes, Gastropod~ O!i~:ochaelcs. A:-;hropods 

·-

1-:JAmplt Critirql f.colnt:icnl ,\ttriiJIIIc~ ' ' 
- I 

I Pnm<~ry r~o~uters cmwe11l•sht eneTiiY 1nto t>i•.11T1ilss. and a:e the fin!:,.,;; m I 

~.qu:~uc r~od ctt.,ins s~1ppnr1i:·!:': h1e,h~r lrophlc k,-cJ aquat•c consumers <~nd w1ldhfe 
! 
1 

,..ootd ~ e &elation AlSO') ~rov11jes hab1t:11 and bottom 51abillt;. 
I 

,\quJIIC mvc:'lc~r.:llc~ ;ue PrJ i~pon~m fo()•J sou:ce for m~ny hi!;htr trorinc level i 
~OII~llmers. l<'oplan.;ton ret;ulale phytop:tani.::on po;m:a~1nl'ls, ;md arc: a cn\u:nl iLni< ! 
m energy !ral'lsf:r !o ~~~~"er 1rorh1c levels in ar;uahc ecosys:ems. j 

bto I Omf\1\'0fO\IS fi~h are nr; imrorti'UII r~c:y l!tiM for h&her trnrntc te..-el t~rcdalet5. I 
ThrOU{:Il l'ltda:lol"l, they rnay also regula:c populi!ti!ln lc,·els in lower rrophic; lev~:: 

fish ant! invcr\c\:lr.at~s. 
: 
' 

\ C"arnivetr~u!o fi~it pmvtde z.n 1m)'ortant func.ti~n r('r the aquauc. envucnment t>;· -~ 
l'et;ulet.ng iower trorluc. ~ort~lal!ons thtO'J,bh rrc.Jation. They arc: ~l;o an important j 

rrey item for many tople,·e\ m~mmal ant! t•;rd c:tmwores. 

. -

Sediment ifl\'C:rtc:bratt5 an: an imporlant food soutce for lt\J:'IY lu~!1cr !rl'tthic !c:\'c:l l 
fm:dator!!. They c.! so provid<: an imponr.nt ro~e l!S dccompo~crsldctnu,·orcs in 1 

nutrj::nr cycllr.g_ 
J 

l . 
, 

I Prtm.ll'}' pmdut;rs rro~·:(le a en tical rood souw: and arc: the first :mk IT'l tlu: i 

ierrtslrial food chai:1 for higher :rcphic levcl con5umers. In ad dillon, \'egetal!on I 
p1.ovidc:s wtical hal:-uat for wiltllifc. 

I 

Soil invertebrates rro,·ide an important food source for many higher trophic \ev:l 

~pecics. As dtcorn,,osersldctrili\'orc:s they pia}' a critical role in nutmnt cyclirr£. 

1 hey alsc 11id in lOil acnliiln and infiltration by inr.rcasinG macro, and micro 

poro~ity. 

-

. ! 
I 

J 
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'· Hubivorous Mammals 

Herbivorous BirdJ 

Omnivorous Mammals 

Deer mous~ Nutria, Eultm C<lttontail, Prairie \'ole: Fo!! squincl, Grey squ1rrel, Swamp ~abbit, Ea.s1cm ":'1)0~- rat, White. tail~ c!~r. Ft~lvous harvest mouse, Bl2tk·tai!i:d j11cki'abbil, ·· · · Hlspid canon rat, Hispid pucker mnuse, Bhatk·lailed prairie dog. 

M:~uming dov~:, Canadi goose, Chipping sparrow. Nonhem 
pinl;~il 

Hc:rbiv;,rous mamm-als are an important prey item 'for many higher.trophic !t:vc:l predators. They provide an imponant link for energy rransfer bct'.l;ccn primary· .p!oduters and hiithtr trophic level c:onsumers: In addillon, these organisms . : \ generally cor:~prise the rnajC'tity ofthc tmestrialtiuue hiomas~ and are important ir. ~c:cd dispersal anti pollination for :nany plant $pctlc:s. 

Hcrbivor~us birds are an important prey it~-n for many higher t~ophic: level. pzedators. They ar~ important in stcd diJpcrsal for many plant! in bo!h tcnestrial and aquati~ eto$ystc.ms. Aquatlc herbivorous birds may als-o play ~n.important role in egg di~1n:nion (or frsb and invcrtcbruic spcci~s. - . 
. . 

Lcsst sllrcw, Ra{:toon, 1-iusltr.n, Mar:oil rice rat, Wild boar, Orn~ivorous mammals arc 1!11 important prey itcrn (or higher trophic level Cotton mou~e. Easrem spotted skunk, Coyote, Nine-band e.! j'ltci!ato!s, and innuc:m:e lower ttophic level pt~pufetionslhrough pr:dalion. They· armadillo. Virgini• ttpossum, Elliot~s .shon·l&ilcd shrew, Striped play till importanJ role ir. seCd dispersal for many typ~ or lcr~lria! vcgctotir:m and s~unk~ Golden mou:~e, Seminole bat. · · aquatic pl:mts. · · 
American robin, Northern bobwhite, ~brsb wren, Citrolina . Omnivorous birds arc 111 important prey item for higher trophie.level prc:!ator:; .. wren, Sv.·amp sparrow, Yellow warbler. Lesser prairie chitkcn; They play an imporlant rcle in sed dispersal and pollin31ion (t'r many cypts of I 0 

• . 
8

. ds 

1 
Roadrunner. M.al,arrl, l..~t ,and piper, Rc~ cotkadcd wood tcnestrial vcgcllltion and aqtJatic plants. In addition. aquatic: sl)lcies provide egg 

mntvolous lr puker. _Roseate spocinbiil, Greater prairie thic:k~n. Scisscr•lailc4 dispcr.sal for some fish anoJ invcr1cbrall: ~p-cci~ · .

1 

nY.c:atr:her, Sandhill c:rani:, Diclu:issc:t. Canada r;oose, Red- . . . . 

Omnivorous 
Amp-hibims and 

Rcplll~s 

winged bl:tckbird, Hooded mer~anser, Nnt1hern shovla. r 

Ornate bax tunle, Gr~c:n frog, T c~as toad,-Eastcrri hosnos~ . OmnivoroiU amphibians and reptiles provide an_ importilnt food sou,cc: for snuke, Plains blind sr.ake, Small-mo'.ltlu:d salam<Jndcr, predators.- They also provide ~eed dis~rsal'formany plaJ\ts and regulat= low:r Diamondba.clt rerrapln, Shon·lined skink, Six-lined raccrunncr, rrophic: level pOpillation' I)! rough predation. Eastern green toad, Marbled salam.1ndcr. Slender glass lizard.· 

G;ey fox, Swift fox, River oUer. Bobcat, Mountain linn.l.ortg· Cami..,orous Mammals . I lailed WC3Sel, Arr.ciiean badger,~ fox, Amciiea!l min~. Red ~~ 
. 

Carnivorous mammals pro~idc an.impotlani functional. role to the enviro'nmcnl by. rcgulaling lower lrophic: level prey p!1plrlations. . . . ' 

Camivoroui Birds 

Camivorous Shore:
Birds 

Camivorous ~pt:lcs 

Red-tailed haw~. Arneriwi .lt:cslrcl, Marsh liawk. Gtcl~·homcd . ·owl, Bam ~wl •. BuNOwing owl, White-tailed ltawk, fcm~gil\OUJ ·hawk t Swan$0ns h~wk, Golden ca&lc, Mbsi$Sippi kite, P.-irie 
hawk., Mc:rlin 

Or~•• blue heron, Belled kingfisher, Spotted sandpiper, Blade All. Oreater ycUcnttlep, Dun lin, · 

wicm ydlowbcll y B'C:r, Eastern coral s,nllkt:, T CJCU ratsnakt. W~tem D.iamondbac:k· rattlcsnake,.Am:rican altigitor, . 
Bullsnak.t, Alligator snapping 1urtlci. Couon m~th.'SpCckJcd king snake. Spiny sonsheU tunle, Gulf s11Lt marsh snalce · · 

Carnivorous Binb providr: an impo114nt funelional role to the cn\"ironmint by regulating lower trophic Jcvcl prey populalions. · 

Cunivoro~s Shore Birds provid~ an impcutani functional role to tltc: cn~irom:ncnt by f!:gulalinc lower trophic level prey populatio~, and influencing $pc;cies .composition In ttrrcstrial and aquatic: ecosystems, They also provid~ egg d~pcrsal for ~inc fish and aquatic invcrtcbralcr. · 
Camivoraus.RcptiiC$ provide an important funr:lional role ro I he c:'r.vironment by ~aulillin& lower trophic level prey and_ arc in impomnt prey ilem for odlcr upper lroplric level prcd1to1S. · · 

I 

····~ 
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API'ENDIX D 

EXAMPLES OF INFORJ\1ATJON GATIJEHEIJ ON ;\ti£ASUH.El\1ENT H£CF:PTORS 

INGESTJON RATES fOR EXAl\IJlLE 1\l.EASUH.E;\lENT HECEI)TORS 

from EPA, l999a 
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·n,c A mer icau kc!>trcl (Falco .1porrniuJ), or sp:u1 ow hawk, wa~ :.de( teo m. the measurement rl'cl:ptor for 

the ramivorous t"lird guild in the n.ampk shertgr.ls~ pt:tiri<:, tallgws:;. pwilic, shrub/scrub, fn:~hwaler 

wetland, i.lnd briJd;ish/intcruu.:diatc matsh [(JOU wrh:; h;lsl·d (m tl~~ fullowing information: 

• D1c kL:slrd is impw1:mt in regulating ~rn:11l mnmrnal populations through pt!:dation. 

Prcdnlors of the kl·~trd include largyr r aph>rs !'m has Jed-tailed h;m·ks, goldt:n eagles, 

and grcnt homed owls. 

• TI1c kc!'.trcl's prey include ;1 v:u h·ly "f invc11chr ;!t('S such as wnrms, spidt:rs, ~corp ions, 

beetles, m11.l o:hcr huge in:.l·cts, as wdl a.<. illl a:.~urtnlt:llt Df ~m:tll to tncdimn·sil.cd birds 

;md mammals. Wirncr home ranges vary frum a few hectares lo hundred!. ofhcct:1rcs. 

llcpcmling on th~: ;unotmt of <J\'ailabh- prey in tltc area. 

• The :wilililbility ofnallu:.d hi!>hll)' i11fmma1iou (e.g., hnrnt: r:mge, inyc~titm rates, hody 

\vcights} also support !>dl·ctinn a!- a nn:ii:-;un:mc:nt receptor. 

Arm:rir:m Hobin 

·nw J\mc:Jican rohin (Tw-dus migmtoriiL') was :;elected ns tl1e l"lll:ii!-\Ht:mcrn reccpto.- for the ••nwivorous 

hird guild in tltc c:"\amplc forl·st food w~,:h lmscd 011 tla~ ft1!low;ng infomwti~n! 

• - · 'fllc rubin :;cn•cs an import:tut function in :.n·d di!-(':cr:.it)n for many fruit spt:tks. making 

it a \'~tlua!:lle component of the ecosystem. 

l·l;~l>ilat5 indude for1·~ts, \Vl·Hand.s, :;wamps, ;,ml hahitat l:ugc wl•crc forc~tt:d areas nre 

broken wilh a~rirultuml >tmls:mge lJml. 01c: wbin f(lJagcs on snails :md ollwr snil 

invcrtchratt'S, s~cds, and fn1it. 

• ·n,c: avail:1bility of natural hi~tory inf(Jtill:ltit•n (e.g, home 1ange, ingc:;tion J:Jtcs, hody 

w.:igiJt!i) al!'>o ~upport sckdion as a mc:1~\lft'lnl'l\t receptor. 

·n1e Canvasback (Ayrhyc: ·,,ali.~inuia) was :;dcctc:d as the mcasur~mcnt rc:ccptor for the herbivorous bird 

guild in :tlltlucc cx:unplc aqualic food wd1s hascd orl the following information: 

• ·n1e Canva!>back pro\· ides n valuahlt.: fuuctional Jc>lc to ill}llatic habitats by dispersing 

S('Cds for aqn:1tic vegetation. 

• The C:mvasback is the l;ligt·stm~:rubcr of the Pt)t'hatds (hay ducks) <md is c:ommon 

throughout North America. Tiu:y ~'reed frmn Al.a:-.ka to Ncbr;i!>ka, and in intcnuountnin 

marshes or \V;,~hingtort, OrcgNI. and llOIIhcrn C'aliflltnia. "11tcir diet cnn~ists of aquatic 

vegetation, :md small invt•rkbriltes, which lht~y ohtain by digging in stdimcnts. 

J\ltJ1ough I he c;mv;1shack ~:on::mmcs aliU;~tic irwcnchratcs during certlJin times of the 
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··oeerMouse 

· ycnr, in win-ter '~hcri they t~r_c present :J l~ng ·c9astnJ rc£i,ons, a large por1i()rl of their diet is 
:tquatic vegetation and \\·as th~rcforc sclticted·to represent the herbivowus hird guild. 

. ' . : . ~ . . . . . . . .. . . ~ . . . 

Sim:e rmtural hi!;tory inft)nr.a1ion on the c~m·a~hack wa_s !icarce~ the Lesser Scaup 
(Ayrlzya affiilis), for which natur:ll history ir.fonnnliorris icadity avail~ble. wn5 seltctcd · 

. as a surrogate receptor. 

The deer mmJ:;C (Pctomyscus nam;iC"Uiarus) was s~ lc.:red ~$ tl1e measurement rc~cptor for ll1c herbivu'rou.~ .... 
mamrha! ~guild in the cxarilpfe forc~_,,··~h~r1gr.t~~ p;_airic. tall~~·ss pr~irie, shr~b/scrub food \ve'bs based on 

the roilcn\•ing infomiati~~: 

•: 

. r 
.! 

. .. 
Lc:ut Sbrew 

The deer mo~se is preyed upon by owls~ ~nalics; and small carnivorous mammals. 
makint; it a very important prc:y itein. This animal nJso plays nn important ccoJogica]. 
role in seed and fruit dispersion for many types ofvcgctotion. In ;~ddition, their .. 
burrowing activities innu~nce soi~ cQ.mposition and aeration. 

The deer' mouse Is almost strh:t1y OOCIUtriBl and feeds chiefly oJi seeds.· f~i~s~·bark, roots_ 
nnd herbage. Due to its burrowing and dietary habits. there is a high potential for direr.t· . 

· · . aud indirect cxposl1ie. Th~ horne r:n)ge for a deer mouse is rardy over 100 nic1ers. and 'i1 
spends mos:t.ofit;s dtiy in pn underground bunow •. 

The availability of n~l~rn1 history)niormation (e.g .• home :rang~. inge$timi 'nites, body 
weights) nJso suppon selection as a measurement receptor. · · 

1Dc ic01St shrew (Cryptotis p~rva) ~a~ st:h:ct~d tiS .the J~casuremc:rlt recc:pior fo; the orrmivorous mllinmal 

.guild.·in ·,l~c exam pi~ tall~ass pmi~ic.t shcirtgrass ~pr;air ie. and fr:,!sh,~·at.cr we tlnnd. food w~bs based on ~c 
·.. .· i' . . . . . . . 

· follo~ing~infom,ution: 

• i Because ofth~ ~hrews abundance and highpopi..!lation dcn~_iry~·th.ey make up a large 
portion oft he 'diet of owls, hawks. and snakes. · · 

·:. .. 

.. 

Shrews feed on snails> i~scc1s, so~v bugs, and other s~all invcliebrntes. · The home range 
. size is on average ().39 hectare$; ilu:Jr dic:i ofin\•ei1ebrah:s artd their burrowing behavior 

· rcHih ina high potentiul of direct ~d indirectr:xpi:•sure ~o·c~n~inants • 

· Toe availability of nanwo~.l hislor)~·infonnntion (e.g.~ h~~-~ r~~ge, :i~~estio~ rat~s. &,dy. ·. 
· weights) a1so suppon seh.•cli(ln as:a measurtmentreccptor. · · 

. . . ~ . . 

Long·tnilcd Weasel 

The Jong-l?iled weasel (Mi.slily'Renata) w.:~s sclec;ed ~s the.mcasurcme.nt n:cc:pt~r for·lhe c:amiv·orous 

~-an1mal guild in 'the example fo~~st, ~IJ~r~ss p~~~~i~ and shr~bJ~crub food ~t:bs ~ased o~· th~ following 

infonn:~tioh: 
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Thl' lnng·t~tilt:tl \Wt~~d i~ import aut in rc:gul:tting ~.m<llllllamrnal piJpll iitlinns through 

prl·datiun. l'rl'\bl!'r!> nftlu: Wl·a:;d im:;.,,lc l'iJtli, fu:--cs, ~m1kcs, and l;ugc r3ph.ll~ :.m:h as 

hawks and owls. 

I I;,hit;,t;; Jrt:' \';II il·tl ;uul include fotcHcd, bm~hy, open ml'as inclmling f<mn lands 

prdi:l;thly w·;u water, wllt:rc they pu:y ftn rabhits, chirmunks, shrc-...·s, mice, rats &.nd 

birds. 

• The ;,,·ai!:1bi!ity nfn:~!llr:~l hi!itOT)' info:m:tlion (r.g., home J:mge, ingestion rate~, hody 

\\eight~) ab<• ~uppurt !>ckction as a mcalimcmclit rcct:ptor. 

i\l:•ll:ml llul'k 

·n1c mall:ud duck (tfn,z.\ plaryrlzyll, J:u.~) \\a~ dH•~l·n :1~ the nn·:I!·IIH'mcnt nxcptor for !he ~>nmiw•wu::. hird 

Euild foJ the fu:.!-hW:IIn wdl:.ml ;mJ hrad..i~lt'intt~nnnli;Jtc rn:11~h fl»•U webs hase,J Pll the fullowing. 

in fonnat ion: 

The Jn<lllm d ~t:l>'l s as •1 \':du:sll lc romponn1t in :Hla:.:ic it•nd w~:bs pro\'iding Ji~pt·r !.ion 

ofsccds for ••qnatic vcgl'l<slic•n, and due ltl their wiL· in the nutrit>n\ cycle of wetlands. In 

~dJition, the m:1lbH.I is a tnajm prey item for ~;:.rni''i."II.HIS mammals, l'>iu.ls, ;md !>llllkcs. 

1l1c nwllarcl i~ pll'Will in a rlivcrsc amount of atlll<~lic habit:.ns throughout the United 

Slate~>. A !though tl:dr diet is tOil!oidcrcd unmi·\;~>~<•11~. 90 pL·rct:nt of tln~ir dit~t ln::l)' be 

plomtmatcriOJI nt :-orne times nfthc yrar. l\1nllanl~ :uc ~urfncc fccdl·rs that will often 

filler tlumrgh ~oft mud and Jo>cdimcnt ~can:hing for f<.1ud items. 

'll1e mallard is \'L'I)' import:lnt g:1mc !>pct:ic!', rquc:-cnting npptoximatcly ont··tliird of all 

w~tterfowl harvested. 

·me availilbility uf rwturill history inf"rmatit1n (e.g., home range, iu~eJ;tion rates, body 

weights) :Jl!>o ~11pport sdcct;on ns a rneasur~·mcnt rl'l't:ptor. 

l\br~b Ri~c Rnt 

'll1c milrsh rice rnt (Ory:wn):f pulu.\rri.~) was :-;elected as the mca~urcmcnt rcccptor for the omni\'otous 

m~mmnl guild in the cx:1mpk hrvrki:;h/intr.:rrn<:tliatc and !'.all m:u~h food Wl.'b based on tilt fnlll~wing 

infonnatiun: 

• The m:u:-.h lice Jilt inllilbits m;11~h •wd wdl:m<l :uc41s where it feeds on crabs, in~<:cts, 

fruits, sn<Jils. muJ ;Hillatir plants. TI1c rice rat pl;~ys an important role in sct-d di~pcrsal 

;md is a nwjor fcmu it,·m for many prctl:~wrs including r:1ptors, ~~ts, weasels and !'.n!lkes. 

TI1c mar~h rice rat has a high pl•il'ntial ftll c.xpo~urc dtJe to thdr ;uiUiltic diet :md direct 

contact with media. 

llw availability of ualurill hbhlf)' iufonual it'll (c .g., home r~,ngc, ingc!-li(ln 1 atcs, hl1dy 

\vci£;hH>) also ~npport sl'le•;tion as a 111t:nsmcrncm receptor. 
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Ma1sb W_ren 

· • The m:irsh -.V.cn (Cisrothoms poluMris) was sc!cclcd :ts the m~:~s~rcmcnt rcccptor.for the omnivorous 

bird gv·iJ.d in. the: example snlt marsh food web based, on the following information: 

• 

:. 

Mink 

n.e marsh \\len consumes l:irge numb~rs o_faquaiic insects thus r~i;ulnting'th~ir 
populations, which make it a valuable compon~nt <?fthe ecO,systcm. Main predators are· 
snakes ·and turtles which prey. heavily u·pnn the eggs.. · . · .. · · · ,·. · .. 

. . . . . . . 

The marsh wren is common through(Jut Hie United States. inhabiting freshwater, 
brackish. and saliwaler 1narshcs: lts diet consisl5 ~nainfy ofaqua~jc: invcrtc:br:ites. 
although snn.ils and l'pide"rs may be tnken." ln';~ddition,·its diet of aquatic invcrh:brates 
m:lkes it !USC.CplibJe 10 accumuJ:.tit'n :JJid loxidi,Y ofbioa\:cumul~tiVC ch~mieals . 

. . . . . 

The availability tifn:i!tural n·istory inf(lrinalion (~.g., home rang·c~ ingl':stion ral~s. body 
wdJ;hts) afso suppori selection ~s a m~surcmc~~ feccp·~or~ · · 

The mink (Mtutfla l·is<m) was ::eJectt~ ~the: mcD~utc:nu:nt ~~ccptor for ihe cnrnivormis ~nammnl guild Ui 
th~ e:wmpJ~ brackishlinttirmedin~c mars~ ;md·f~csh\"''~ter.' food webs based on tbe.followin~ ·info~~tion: · 

• As a high lr'-'phic Jevd predatC'I'I', th~ mink provides an important compommt to the 
ecosystem 'by influencing !he p6pufntion'd,Ynamits of their prey. Their main predators 
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include fox. bobcats_ and great-homed owls •.. 

. . ... ' . 
.: ---·-: ."'"' . . .. .. ... 

The mink is. one or'the most obundimt -:llmi~or~us mammais. j~·Nortb America, 

~~j~:- .. ~ ... 

.. 

inh:~ hiting rivers, creeks~ Jakes, lllid rn&.r~;~es~ They are distribt,~ted throu.thout ·North. 
Amcric~ except in ex~~m~ north Canada, Mexico. and areas ofthe·southwestem United· 
State'S, Mink are predominantly nc:ictumDJ hunt~rs. although they are sometimes active 
during the day~ They arc opportlinistic· fc~ders :rnd wfll consume whn1evc:r prey is most 
abundant im:luding;' ~man mammals, fish. birds, reptiles, amphibians. cru!o'tatenns. and 
.insects; · 

They have been shown to be sensitive to PCBs and simiJni ehe~ical$,·nnd hnve a high 
·potential for exposure due IO.lheir aquntic diet and ~irect wntact wit~ the media. . 

The availability ofnAhm\J histo;y info~mation (e.g .• home range, ingestion rates. body 
weights)" also sup.port selection as a mc:n5urement receptor. · · 

The Mourning Do.ve (Zcnaicla .mac;o:tra) .wa~ .scle_cicd,as ~he m~asutr:ment .receptor r~. th~ he~bi~o~ous 
. .. . ..· . . . ' . 

·. bird guild: in nl1 four e> . ."ampJe tcrrt$trial food webs_ h::~cd _~n 1hc foiJ~wing inforin~iio~: 

... Tite dove pfays .ari important fUncti~~aJ role in seed dispersion fr,>r rriMy grasses and 
·. forbs. Doves prCtvide im imp()rtant prey "item for many higher trophic level."omnivor=s 
. and cnn;ivorcs. ~Jedators of the mourning 9ove incltJdc falcons. ha\\·ks,..fox, and snil.kcs. . : 
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'I11c monrni!lg dm·c inhabits open woodlancls, fntl'!<ts, prair ics. and croplands. It fct·ds 

mo~tly on SCI.'dS, which comprise 99 J>CI(CIIl tlf ib <lict. It mny ingl'!-1 insignificant 

amounts of unimnl nJ:JUcr and grn·n forage inddcntly. 

Mourning doves hnvc a high potl"ntial for l'Xposmc thrm•gh ingc.stir,n of inorganic 

~onta.rnin:mts. 

• t'-1ouming doves •m: an import:mt game species, cont1ibuting significantly as:. food and 

economic rcsour~e. 

Muskr:st 

ll1c ;n:ailability ofnntural hisH•ry informiltion (e.g., home wnge, ingestion r:ttcs, hody 

weights} also support :;clt:ction as a mca~urcrncnt receptor. 

Tiu: muskrat (Omlrala :ilKihicus) Wi!S sclt.~ctcd a:; the lllt'il!'li!C:nlt:nl rcn·ptor for the herbivorous mammal 

cui!d in the example frt·sll\vnk; wetland and brncki~h/inttnm·diatc marsh food webs ha!'cd on the 

following inform<&tion; 

• The mu::;kJat is important to t!u: O\'crall ~tnu:turc l)f the aqualic ecosystem by rt:gulnting 

aquatic vegetation diversity and hinmass, tcsultiJlg in sire am brmk stability :md increased 

lwbitut diversity for nquatic organism~ including fish. Jt was :~lso chosen as the 

measurement receptor hnscd r:n its val\11: 10 th(• ccosy:acm including i1s large popul:~tion 

densities :md importance ns a prey !.pedes (e.g .• prt:y fm km:k~. mink, otters. owls; red 

fox, snapping turtles, ulligalors, and wnlcT snakes). 

• The muskrnt spends a large part of its time in the water, <Ind .is conunou in fresh, 

lnackish; :tnd s:~ltwoster habitats: ·Jt has rcl:•ti...-cly high food and \l.:atcr ingcstiou rates, and···· 

a diet that consists mainly of.::.qu;ttic vcgdation, 1,;lams, crayfish, frogs, ;md !.mall fish . 

. Due to the large numbers, tbc lllllskr:~l plays an import:mt econwnic cole in the fur 

induslry, and as a food item for some cultures. 

• ·~nc availability ofn<~tur;,l history infomwtion (e.g., hllJllC range, ingestion rntcs, body 

weights) <Jiso support ~election as a mcasml·sncnt tcccptor. 

Nonhero Bubwbi:te 

·n1e northern bobwhite (Coli11us virginioml.~) \WlS sclcctcti a!> tl1c measurement receptor for the 

omnivorous bird guild in the example slwrtgrass prairie ;md !>hn1bhcruh food webs b:l~cd on the 

f(JJiowing infonnation: 

• TI1e bobwhite plays ;m import:mt role in seed dispcr.sion for m:my plant spccit~=. :md is an 

important prey item for 5n:~l:es, and other srnnll mammals. 1 f hahitnt conditions permit,. 

their numbers wili incrcllsc r:~pidly, pwvitling an additional food source for many 

predators. 'They i1lso arc v.-.tuablc in controlling in!;cct populations during \:el1ain times 

of the year. 
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• Titc hobwhitc's diet consists mainly of seeds and invcrtrbr:nes, although in the winter 
green vegc:tntion cnn dominate its diet. During brt"cding season, the bobwhite•s hnme 

· rcmge rna}' encompasses several hectmts, including Mcas for for~ging, cover, and a nest 
:-ite. In non-btrcding seasonr the Lob,,·hite's home range can be as large as 16 hectares. 

· it Jtas a high polrntinl for c><posure through ingtstion and dermal contact with·s~il during 
· dust bathing. · · ·. 

• The a,·;~ilability of natural hislory infomuttion (e.g., home rnngc, jngcstion ra1es, body · 
wci,shts) also support selection as o measurement JCceptor •. · 

Nor1bern Dnrrier 

The No11hcrn h:mic:r (Circus cynneus), ni5CI colled·the Marsh hil\vkwns selected as the measurement 
. . 

receptor for carnivorous bird guild in the example salt marsh food web based on the following · . 

in form~tion: 

• 

• 

.. 

• 

Red Fox 

The ilHltsh hawk pl2ys an important role in the cc~systcm in regtil~ting ~TJU!ll mammal 
populations through prcdntion. 

The mrush hawks diet com;ists of small mammals, birds. and occasionally snaltcs. frogs, ·. 
. ltnd in~ects. i'llcir habitBt preferences include wetlands or marshes. 

Jn addition. the m~rsb hawk has demonstrated scnsitivi~ to. pesticide~. which 
llio:tccumuJatc through food chains. 

. . ' 
The a\'ailllbilit}' ofn::.tural hislory infonnation (~.g;, home r.mgt; ingestion rates. body 
weishts) also support. selection ns a measurement receptor. 

The red fox {Vulpes l-'U/pe:r) was selected as the mca~mcmcr.t rec~ptor for the camivt.i'OUS mammal auihJ 

in the cx:;mple salt marsh food 'web based on the f~IJowing inform~tion: . . : . 

Red fox have a high polentinf fot exposure due to bioaccumuJation tJmush the food 
c-hain, and are a ,:aluabJc component to ecosystem structure by regulating the abundmlce, 
reproduction, distribution, and r~cruitnicnt of lower nophit: lc-v~J p;rey. 

• Although omnivorou$ in diet.r.'\1')' habits, the majority of the diet consiS1s of cottontail 
Jab bits, voles, mice,- birds, and other smnll mammals •. This ~imrtl was chosen because 
of its status as a top ·carnivore and jts widesp1c:~d distributiou in the United States. 

. inhabiting th3parral, wooded and biu_shy areas. constalareasand rim rock country. 

• . The availahjliry of natural histtlry.infonnation (e.g .• honle range, ingestion rates, body . 
'vcights} also support selection as a measurement rc:c~ptor. · · 
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The rcd·l<~ilcd hawk (B~tcnjomcsic:oz.~is) w:1s 5l'lt·ct~d u.~ the mca~mtmcnt rcn·ptor in the c:~mivQrous 

bird guild in the cxarnplc forcs~ food wch h:1~cd (111 !he follllwing inform::~tion: 

The n.:d·tailcd h~wks po!>ilion as :1 high twphic level pu:dator makes tht:m a "'•duable 

component of trne$11 ial food webs lluough !l1c: ir regulation uf populnti<ms of lt.nver 

trophic level prey species. 

The red-tailed ha·wk is wi1lcly di~t1 i~u'.:~ in the United Sw,cs among a diverse number of 

habitat types wnging frnm wt,ndlands to pa~lurcs. hs diet im:ludcs small mammals (such 

<ts mice, slucws. volcs,t~1bbits, and ~quirrcls), hircls, liL.ards, sna!tcs, nnd large imt:cts. 1t 

is an opponunistic feeder, preying on what~vcr spcdcs i~ most abundant. Red-tailed 

hawks nrc territorial t!Hough(tu\lhc yc:1r, aud have home wngcs that c~on he over I ,500 

hectares. 

Red-tailed hawks have shown ~('115itivity to tnany chcmkals whicl1 disrupt a·pToduction 

or egg development. 

The availability of n:~tmal hist(lJY infnrmn~i•m {e.g., horne range, ingestion rates, body 

wcishts) also suppr.rt !.t:lcctiDn as a mcasurcmcn\ tcccplor. 

Salt Marsh IJ:ln·t•st Momc: 

·me salt mar~h lmrv~:st mouse (Rt:illsrodummnyJ rm·in·mris) was :.dcch:d as the rneasurcnu:nt rcct:ptor 

for the herbivorous mammal guild in the: t:xarnplc :;ah m<ush f•.:>(ld web based em the foHowing 

infonnation: 

"Ibc salt ma:sh hm•·cst mou!>c plays :m impmtant function:~l role in aquatic h:;bitats 

through seed dispersal for mtmllic n:g~tation. 

Pre<Jotors include owl~;, snakes, and 111:111)' rmuumals including wc:ascls, fox, 0111d cats. 

The availability of rmtmal hi!>tory infonn~tiou (e.g., h~1rne range, ingtstiQii wks, body 

wci~hts) also suppo11 selection <lS a mcasmcmcnt wccptor. 

Sbort·biled Sbrew 
·"'" 

1l1e sh<.'Tt·tailcd !>hrcw {Riarimllm:viccwda) was sclcctl'd as the mca.o;uremcnt rt:ccptor for the 

omnivorous mammal guild in the cx:unple fort:sl food wc:h based on the following infonuation: 

The ~hort-t.ailcd stucws \'aluc as a prey species for many high lcvc\ predators is very 

important to Hu- health of an rros)·~tcrn. Tile~ also play an important role in !"-Oil 

recycling and >lt:liltion, through tunnel excavation. 

The shorH<1ilcd shrew is one of tlu: most rommon mammals in the United St<1tcs. It is a 

small inscclivorous nwmmalthat represents secondary consumers (insectivores) pn:sent 

in tcrrestriut ecosyst.:ms. Theit die\ of invl:rtcbrntcs such as earthw<'nns and their 

burrowing hcha\'ior ICSII!t in il high po1cnlial of direct nnt.l indirect exposure 10 
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conlaminants' .lt h:~s a very high mrt:~boli!'m rate which requires .. tmosl coristnnt feeding. 
TI1e most common habitats arc wooded 3nd '~'el urr3s in the drier parts of the range. 

· • Tht: nvailability of nat on,) hi.s,ory information (e.g., hom~ range, ingt:sHon r01tes, body 
weights) n}so suppvr1 sl'lection as a measurement rrcept~r. · · ·· 

Spotted S:mtlpiper 

Tin-:. sponcd sandpiper (Acritis nmculcria) was selcct~d .;s 1hc mensurement Jcc:eptor for the carnivorous .. ' ·. ' . . 
shore bird guild in the examp]e freshwater wetJ~nd, br&~ckishlinlwncdiate~ and salt marsh 'food webs 

based on the follo\ving information: 

.. The sponed sandpipc1. inhabits a wide variety of habits usuaJJy associated with wat.er or_ 
marsh. · 

• Sponed sandpipers llavc a high potential for cxposn~c through ingestion of aquatic 

Sn·ifc Fo:s 

·insects,"worrns, fish. cnrstaccans, mol!usks. and carrion. · 

. The avQilability of natuml history information (e:g., horne range, ingestion rates, body 
weights) also support sdection as a measurement rr:ccptor. 

llLe Swift Fox ( Vulpts vel ox) was selected as':he mcasur~mcnt receptor foe 'tllc carnivorous m~unmal 

,guild. in the cxl!mple shongrass prairie: food web based on the following infonnation: 

The s~ift fox fills mdmportant fun~tionn] wlc by reguhning the population dynamics of 
many prey species .. 

• . The swift fox is mainly nClclllmal and its diet consists of small mammals, insects, bird$, 
liwds, and :lmphibinns. h spends most of its d01ys in a den. emerging at night to hunt..· 
Their home rnnge e.xrends severalldlomerers. 

• The availability of natural his1ory infomlalion (e.g., home range. ing-estion rate~. body 
weights) also support stlc~tion as a me~urcmcnt_ receptor. · 

WC!~Ieru Me.:~dow Lark 

TI1e western meadow lark (Stu~,Jel/a neglecla) was selected as the mcasur~mc:nt reci:ptor for the 
. ' -

omnivo10us bird guiJd in the example _I:JJlgrass prairie food web lli\sed_ on the following information: 

The wcs1em me~dow lntk serves an import01n1 function in seed dispersion for :rriany forb 
and grass specie-;, m.nking jf a valuable component of the 'ecosystem. 

• Habit:~~s include grassland, sa\·nnna, pasture, and cultivated fields •. The western meadow 
Jark forages on spiders. $oWbugs. snails, and grass and forb seeds •. 
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• lln.: av;Jilability of naTur:JI hi~M•ry inf•lnH:llion (l'.g., hcmtc tange, ingr!'ti<ln rates, body 

\wight~) also ~up port ~dt.•LI ion .:.J!' a llll'a~urcmcnt Jl'Ccptor. 

Whitl'·fuoh•d l\1ouse 

'll1c \\hitc· foot~·J IIHIIbC (h·J umpnt.\ politl/llllli\) wa~ ~dcctcd :t~ the m~a!'urcm~nt rcct·ptor fnr the 

omnivorous marnmill guilt! in the cxnmplc ~hrub.l~cJub fnod 'n·b h:J!'cd un the following infom1:1tion: 

0JC whiiC·fPO\t:d n:OliSC plotj'S an import:mt Wlc in ~ccd dispersal and pro·.·jJe an 

impllllant f(~rt<l ~Pmcc ftlT Titplors, ~nakes ;md ••thcr mammals including [ats, ~vcasc:ls and 

r~)x. 

• ·n,c white· fnt•tcd rn<>u~c fn·lls on mils, :;~:l·ds, fruits, bl.'ctlcs, catcrpill:trs, and other 

inM·rls. Put· lo it!: bun owing .and 'lirt.al)' !whits, thctc is a hig.h potential for dirc~t and 

iudircct t·xr, .... sure. 

llll~ m. :tilability of n~•tura) hi~IOJ)' infm mal inn (e.g., home ri:!ngc, ingt::-otion ra1c:s, body 

wt:ighl!-.) abo !illpport H:lcnion ;1~ a mc:asm~·mt:ut JCct:p\tlr. 
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_ . ."INGESTIO~.RA 'fES· FOR EXAMPLE.MEASUREMI!NT kECEPIORS .. --. . -... ._.:~ -- ...... 
,:· 

U.S. EPA .I ~30; 
: Nagy 1987 ; · 

.I . ·F · .-1 s.ooE-42·-j u.~.EPA199Jo 1-·4.44~1 1 lu.s;Er~199Jo;lt.J1~1···1 u.s:i!PA·J993o'l I B_c)'ei ct ad.· iS94-I1 ~-· . R()bin 
' 1.4)J!.(J2t' 

N:.tgy ISIS': · · 
Ca_nva~ Bade. FW, BR. 7.706-0t• U.S, EPA 1993o 1.99E:~l'. u.S; EPA f99Jo: 1· 6.43E-OJ' : I· u.s. EPA l993o ·I · 1.~1-E·OJ , I Seyer ct al. · 1~94 -·SW - N.iii,:Y 1!.1117 · • 
Deer MouK •· TG, p; SG; · 1.48£.02. U.S.l!f'A_l99Jo · .5.998-0i ~ u.s~- EPA 199Jo: 1 · 1 ~ te.ot_' 1 u.s. EPA 1993o 1 t.44E-03_ • ·I- Beyer tt at 1994 ,. ss. . . . . . . - . 

" 

su .. f'W. I 4.oo&OJ j ~., .... , .. 
NaGY 1987" · · 

6.20&01 \ .u~s. EPA 19!Jl~ 1 1.7;z&ol t 1 ~.s."i!PA J993o.! J .36&02 • . I Beyer er al. 1994 n - . ~·. . . 
TO I · Audubntl Society 

. ·. 1995 
II I TG .F. ss 1: &:><IS<>% I· "'"'~'' . . '·"""'" u.s. EPA I"'"' ' 1.27e.o(! . I u.s. EI'A I,,. ·I . ~ ..... ,. Trailed Wca.Cl 

~cyercii ~1. l99~ 
.. Audubon Society - .-. · Na£.)' I 9S7 . -· · . . · . . 

I! . . ~ . ~r. II 
I I ··_ '199S . . . . . . . . : .. -.- ·_ . . . . . . . 

.. 

B.R. FW _ 1 t.04E+OO 1 u.s.HPA 1993o ·1;79e.<ll, U.s. El'A.199)o;· .S~S:iE-02' . .U.~. EPA 199~o 3.1~13-03 . Beyct et'ot 1994 · . . 
' .. . II' .. ' .. . Na_gy 1987 · - . ' . . .. ·. - .. . .. 

-: . ·- · .... 

.. , .o~osw·_~J.OOB-02_, . -~"ti~nlil·: _ . 4.~dsm_·~-~~~s.'E_PA.t"Jo: ).~_lEoOJ '.: U.S. EPA 1!19Jo . .:Z.JJ.E-03 .- . Beye_r ~t al. 1994 ·. ·· ... .. ., • c · .. _ · • · . _. Audubon Socidy · · · . · 111•&1 1987 
. . 19~.5 - . f 

_ · SW ; .-j- l.OOE-0~. , U.S. EPA 1993o 
•. II. I . . 

.llu: .. t.. 1 .fw, BR . 9;74&01 .. U.S. ePA 1993o · 

. 9.26&01'. U.S. EPA 199Jo; 2. 7.SE-(Jl '. j U.S. EPA I 9~Jo I I :961Wn • .. 1 Beyu etal. 1994 
. i · NajyJ987 

2.161!-01 1
... U.S. EPA 199Jci; . 9.93E-Ol_' I U.S. EPA l99lo I · 1.93~3 ' .. I Beyer et 111.1994 1 

· • Nagy 1987 . 
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l!SGESTION RATES FOR EXAMPLE 1\-IEASUREMENT RECEPTORS 

F~ . ' . ; : ... · · ·. ., : < · : .-.. ]Food~!~ • • . < ) ~''''" lR . . •• SniYS<d l~t ~. 1 •! 

! 1\ltil~urernent .. ·.E);MnJIIe.:: · .. Hlld,r.·, ... ,~: •c·.:.,:._ · .. :-:·;! .(k~:'l\"WI .. · ,.: .• ·~ ~·. J-J~~I!Il~\'•.'. .·. : (k~:D\\.1 .T :l 

I Reccrlt~r;. c _:,:~': . Food Web!:: J'~.el~llt (kg), , .. ;; ~R~rer~nc~,. · ·, J•g ~nv_.d:t)t; · .. :· ~ef~r~n.ce .. · ·.: :J;::,nn~). ·; ~:~ ... Re_rc~~t:~~e .: • ._kg 8W·d11y)j •
1
. . Rer!!r.en~e : /i 

... 

1- . . . . ..... ·~- . .. .... "' ·- . . '···-· " .• .. . • . . .1.. ... • . t ·~--- . -- . •. -··· --~·-· ... , .... _ - ' .... . . . .--.. .. . ·•. . •· ... '·· ., 

.,Mour11ing Dove F. SS, TG, I.SOE-OJ ~ U.S. EFA 199.3o ! .3.49&01' U.S. EI'A 1993o; l.09E-Ol ~ l!.S. ErA 1993o I 7.0lE-03 • llk)~r et ul. 199~ )i 

1. SG 
Nar,y 198'7 1 j . ) ~~ 

~~~fuskral BR,f:W t.09E-+~O U.S.EPA199Jo,2.67E-Oll U.S .. EI'Al99lo~~ 9.S:l.E·OZ 1 ,U.S.EPA199Jo! ',6.41E~ ~ Oe)'err:t;~l.l99A!; 

·i 

I r-:~1!)' 19&7 I 
l ; 

l. 
.. -

!iNorlhc:rn Bobwhitt SG, SS I.SOE-01 j U.S. EPAl993o l 3.49E-OI 1 l U.S. EPA 199Jo;! Ul:JE-01 ~ I U.S. EPA 199Jo l.2vE·02 • I Bc:~·cretul. 1994 

I' 

9u' · l :":agy 19S7 
1 

I 
I 

. 

I;Not1hern Harrier I SW 9.60E..O! U.S. EPA 191Jo 1.8,~-01 1 j U.S. EPA 199Jo; I B9E-02' ll U.S. EPA l99~o I 9.9.5E·OJ ~ 1/: Be)cr ct u!. [994 

;I I I I N~r;y 19~7 _j 
I 

iiRed Felt I SW I J.94E+OO I U.S. EPA 1993o ,. 1.6S~·00 fu.s .. :El'A l9~3o; I 8.63E-OZ 1 j u.s. EPA t99Jo I LSIE-03 Bc:yerc:t at. 1994 

,, 
. I 1'\agy 198, I 

\,r 

-

j;Red·lailcd Hawk j F ! 9.60E-Ul d I U.S. EPA 1993o 1.85E-OJ r U.S .. EPA I ?Y3o; j 5.99E-02 \ j U.S. EPA 199Jo I 9.9SE-03 ~ Beyer ct al. 1994 !i 

!! I I I j\:;,~~y 1987 i ) 

)jsatt-rt'ar)h Harvest SW 9.11JE~OJ U.S. EPA 1993\l I U.S. HPA J9n.o: • · u.s. EPA 1993o j 1.78E-m ~ ! fkp:r c1 ;~I. 1994 

l 1 Mou~e 
Nagy 1987 · : 

~~--------~--~------~--------4
-----------+--------+---------

-~--------+-----------~-------
--+----------~ 

I Shor_':lailcd Shr~w I ____:_:___ ~ . .50~~~_j_U.S. EP~9Jo L~i!OE-OJ ~ !_u.s._~A 1993o I 1.51E-Ol '~ ~S. EPA l9~o -~ _ 1~36E-02 p ! Bn~rd "1. 199.1 :· 
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. Note!!: IR.-Inr,estiori Race; vrw- Wet weight: ow.Diy WCit~Ja: ~~- Bady wei&ilt~-kg .. kilDzr'mi L -.L~~-; . . . .. . . .. . . 
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Pood Webs: BR • Br-id:i~_IVtnlcsmediot_ti: Matsh; F ~ Flncit! Fw • F~Wlllc:rf\Nctlal!d; SO· Slianp• Pr•irie; SS- Shrub/Scrub~ sw • Sallwaler Manh; TG. Tali;~:!.~ r111i*. · .. . · - . . · · · · · The body wdghL rcpoctc.:l for the m:dllltd ir nilt.d :tl( asurrog.lle _wiue· fOI" fhe c::~nv;~s b~. · · . . · ... . The bodywcishtrCJII'l'ICdfor I he nnrthern. bl;)bwbitc b,tl~cd U B Airro,Sale \rijl1C (~r !he IOO!Oi~, dtm: •. . 1'he body ~tJ;ht' rcpol1ed fnr I hi red4ili1Cd ·bawk: j~ U~cd a5 it ltU'TO~le v;~hie !ot .the horlhc:rn hartltr. . . · • .FOod ii:gesticil rate (lR) values :;u-c rcpcirted in Table S~ 1_-c~ kl WW/k~ BW~ay. To con\'Crt IR from II dcy we;i&hl (il:!l ci!cuiaced u'ing ullornetrtc _ .. equation•) to a: wc.t '-~•cigbt b.uis, the followinuc-.ncriil equaUon ~ Uw!: · - . . : · · : · · 
. m ~, WWikg OW-day~ UR kg DWI11W:-chty)f(l • ~-niobotutd100} . ·. ·. . - .. - . 

. :-wgC)IiOtfr.tt~ vaiiJOi provided in Table~·· are ~lc:ulaled b2wi on 811JCUtned r.etetnt mO\st~n:.iontcnt of roOd iterm or mil~uri:ment n:c.cpWrll · J~il'iw. Fer herbiv~. the inoisturc c:orih::nl of in&i:l:ted p:ant ~tier ill auumtd to-.bc 88.0 pc~nl (Tail. et ':al~' 1991). Fer arnivorC.; the . · · . rnoi1turc cilnt~t or inc.catcd lt~imal mattci it; a(IIIU~ t~ be ~.0 pi:rc.cn~ (Sample ctal.' ., ~97); For 01nnivo~: an cqu:.l rnai~ or pla_!lt and · ani'!"'lrnauc.r iall!lliUmcd ingc:~ted With an OYel'llll average moiliture c:oilt.en_t or78.0 pc~nt£(8~.0 + 68.0)/2}.' . · ·: · -- _ · _':· .. : FOod inct:a~d<in r.ilell g.:n.:rattd min& lhc fo!lriwin& •li~d,r.qu.ation for all biros: IR (sfday)-= 0:648_Wt ~11.(g). . . · .. . . . _-Food ingclilicin ralcli peraltd tiling L~ ColloV.ing all~c-equ;~lion Coi: Jod~ta: IR.{flday)= 0,621' Wt Ul (g), :- ·. .. •- · , -. .' . : Allometric ~iona ~in u.s. EPA-Ci99Jo) ~o not ~l intake n!ei f-oi' llhieWJ;.Ihere£ore. ineaaurtd field •lilluC3 from the n:f~ced · saun:n aK ~ntcd. · _· ···_ . · · . . '· ·. · . · ~~: .· 0: <-: · · · · ·;, :_ :' : · · · . :· ·. ·. · _. : · . · · .· Food iilg-.atiun tlllea pulted ullin'! th<:. following aiJomdric equ11tion:tcr .ill marnmi.b: iR {&{d11y) = 0.235 Wt 
111

13Z (1). Food inge51lon i.tc~: £CDUNn WiinJlhC_ followirt& ilrOI~equation foi l:emiVciu: IR (g/dlly~ • O..Sn Wt llfl! {g). • wak;r illgcstion ra1e1 ,icncrllled tiaing the (ollowing allcrrrictrie equation ror all birds£ IR (Ud.ay) = 0.0.59 Wt 
11
'• (kg) • Wa1cr ingi:$tion ratu cc:ner.tcd UJinJ lhe l'ollowin, •IIC!1111:tric cqDiltion far all_m;~mrl!llb: IR (Ud11.Y) ._ 0.999-Wt •- (leg)~ . Soihnd'ledimentinp&ion rates: c:alcullit(:l b.fid un ~hciii in diet u R.,DI-tr.clln Beyer clad. 1994. ·.. .• . , ~ctc:Cnli!Oilln diet report~ ror the' btlid uCJe I.e lU;C:d Ill. Nlffo~ VliiU~ ror the ;r~ri~ kcslrcl. northern tWrier, I'Uld Rd·lailed ha\look.. . ~U~il in diet iuu1nncd ~ -10.0 ~DI oldict b•J(Ci orJI'anJi ptorattc:d ~~ 8CF. el al. 1~4;' . - . . ·. 

-:···· 
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w 

------------~~------------------------------------------------------------------------------
------------------------------·~--------

p :;: 

q = 
r = 
~ = 
l ... 
tl = 

Percent soil in dkt reported for tho:. mo.Uard i.~ ll~cd ~~~ u ~urrcsate v;jluc for the CilnVits back. 

Percent ~o•l in diet reported for the white-footed mouse is u~ed us a liUrtogate v.due for the deer mol11il! and salt-mar~h han·e~t mm1~c:. 

Pcrccntlooil in diet reported for the: red foJt i~ lt:.c:d as a ~urrogatc value: for lllc long-tailed wet~sel, mink, ;md swi(t rox. 

Percent ~ooil in ~\ict ill itloMtmcd "" 2.0 percc:rn of diet bw.ell on r;.nge prt~enlcd for herbivore~. 

PcrC(.nl ~oil in diet repottcd for the wild turlccy is u~cd a) a ~urrogate ,~,!lue for the northern bobwhite. 

Pecccnt soil in diet reported for the wc~tcm ~andpiper is used as a 5urrogatc value for the lipoltc:d ~andpipcr. 

~ • 4 :. ;..· j .. :- ...... : ~· -.. 



APPENDIX E 

HCf VAl~llES FOR COi\11\lLINJTY i\lEASURl\1ENT RECE11TORS 

from Appt:ndlx C of EI,A, 1~99b 
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Al'I'ENJ>IX C 

:'11 EIHA-TO-U.ECEI'TOlt JlCFs 

Appe1~dix. C lllu\1d~s lt'I."PilHIWii:lt·•l t:••ifl:ITI~ t' fm d•·lt'llllining ,·;dur!' fu1 uwdia-1<>-rt.·..:cplor hioc(lncC'ntrution 

f;Jt:\l>!S (IJCFs) bas~.-J nn vaiu~~ lt'l'''ltcd iu \lie ~Li~:nlific liln;thii<:, 01 l'~tiw:'lled u<,lng phy~kal and 

da·mic:..l pwpL'T tics of !he c('lll}'"li!ILl Guidmn· 1111 u!'.c c•f /ICF •••lu<.~ in the ~Cfl-cning !t:'·cl &:cologie a! t isk 

a~~l.''-~mml i5 provided in ChapterS. 

S\."ction C-1.0 pwvi1ks th~ gt'lll"Jal guiJancc ll"Cnmn:t~lalnlto ~ckn ._., l-:-timatc BCF v::lucs. 

SclliiJIL'i C- L I tluough C-1.7 funhc1 oli:..cuss ddl'! minatipu ,,f liCJ·'\;. fm '>peciftc nll'\lia ;md ~~·c·q,l{lr5. 

R rfc1crH:c.~ citrd in .Sn·tiun~ C-1.! tlnoll(;\h C-1. 7 ill r locah:d follt;wing Section C-1.7. 

Fu1 the ("ompoumls contmonly iut·utifiL'(i in 11~k :1!-.:>e~~~~~'-·nl\ for rc•rnl•u.'tiron f;ll.:ilitir.=s !iclt:ulifkd in Charter 

~). BCF values h:1vc ht'l'n ddc·rmiucd following the t:'Jitlam:e in Sntiuns C-l.l thrcn~gh C-1. 7. TICF \':1lues 

f<1r th~::-oe limik"tl l"li1mhcr of l:C.Hip•nnals a1c irt.:lmk-ti in thi~ OIJl('l'lldix ill Tal1ll's C-1 thtough C-7 to 

f;,(jlil:tte the ('(llllf'ktiun (>f :;rJ<;I.'tlillg l'Cllh•giULII i:..k il~~~-~~llll:I11S. l)uW<:\"\."1', il iS l':W.)Il'CkQ th:1t ;u.Jditil>lla) 

rornJlC1Ur;ili 111:1 y require l'\·alaation on a ~itc ~p .. '\.:i fie h:1!>is, uud in ~111:h r:lsl.,;, JJCF ''ah1cs fm these 

additiona1 compnumls wuld ht.: tktnn1i11cd fn!lowing tla: ~:1111C guid:ml~c (S cctinn.o; C -1. 1 tht cmgh C·l. 7) 

mvd in l.k1<."!11linntitm "r the lJC.'F values n·ponnl in thi~ app~.:mtix. r (IJ 1\'plnducibility :!1\ll to f:tt.'ilitate 

c.~mp:uison ofm:w tlata ;111d \'ahws ;15 they ht.-comc :•\'a!l;ibk, alltbta rc,·icwcd in tile sdo._'l.:liun uf the BCF 

v;~lucs provilletf at Ute end of this L1)1pt:udix :lll' ;~l.~o indt~~kd in Tabk-:. C-l thnn,gh C-7. }l.tftH·nn·s dtcJ 

in T<~blr.'S C-1 thiiHJgh C · 7 (Mc:din·to Hc:cq1tor liCF \':1 lllc'!o) arc ln.:atc:d follv,ving Table C--J. 

Fot at.ldition:l) Ji~cus~ion 1111 ~om~: 1•f I he u:fl'ICHccs :111d t''lll:•tic•ns r ilt'll in Sc•1ir•tl.'i C-1.1 thumgh C·l. 7, 

the Jc.:ukr is ICCOITlfllcmltd tu u:v;cw the Bwu:m I k01hh H_j,J... A~~t·~.~-mcut PHI\Ol'cl (HHR,\J>) (U.S. EPA 

l1jiJ8) (see Appt.11dix t\·J), :llhltlu: ~l,UI cc drli·um•:llt!> l itcd in tltt· 1 l'fell:urc st-clit•n uf this :1ppcrafu:. 

C-1.0 GENERAL G\.!li>ANCE 

This !iCC lion ~umm:u ii'l-:. tbt: 1 Cl.llllllliCrlih·d tCill'l alcuill::ncc f1 ,, d:·h:rminiug C(•!llp(lUllll-!'.pct. iJic BCF 

v;1!ucs (lhn!in-lcHl"CI.'I'tors) p10\'itkd in T:1hk:; ('-I t}Ul>ugh C-7. /\:s ~ llldctc!lce, BCF ,·aJuc~ "1\'l'iC 

!tdcctl·d frum l'lllpiJi~:al fidd :uullot l:Jllot;IIIH)' d:tt3 gctll'rall·d f)J)m u:vicwlxl Mwiics th.'ll arc 1111hlisht-d in 

the scientific litl'ralurc. lnfurmatiun ll~cd frumthcsl' ~nalic~ incl11dt-..l ntkul:1tL'f.llJCF valu~o:s, :.t!it "~~.ell as, 

C<llloc.atcd mt>tliil mulo11::;ini~.m r.:onn:nhalion {lata fh>m wl1il:h /JCF values Clluld be call-uhttt'\1. If two or 

1n01e BC:F\'a)uc:;, m tWt' m nK>H~ ~t·ts of rolloc:Jtt-.:lti:Jta, Wt'Tc a,·;1ibhlc in the puhlil>hld sl:icnti!ic 

litc1 aturc, lht.: gcQmcu ic 11\can of the values was u~t-d. 

Field- Jcrivt:d 11 CF va h:c:; wet c l:On!.hlcnll mnr c ir,Jica ti \'C l>l' lilt' kvcl of hiocnnn:n\t at ion l~ . .'UIJJ ir:u in the 

aatur alt'll\-if o1unl'1ll than Ia bm illorr· dL·r iH'(l ·.·a hJt~. Tht1t'ft~n:. ·.\·h~1 :..v<til;lhlc antl iiFJl~~'>pl i011t~, 

fidd-tlcrivcd RCFv;rlucs weu: given priority o\'t.'T latx.•l<~tury-llt·li\::d v:;~lucs. ln ~on;c c:r>cs, confitkncc in 

the methods ust~J to clclc1minc m r...-port f1cld, th:riwd IJCF vahlt:::, was kss 1h.111 f11r the laburaloty-tkrin.-d 

valuL'S. In tho.-,e rases, :he bhw atury-tk1 i\·,~ '-'a lw:~ \\'l'll.' UH"-1 f," lhc ll'(mnruemll·d lJCF v;lllli.:S. 

Wh~:n nt:i\11!.1 field or lahm aim y ll..ata were n'·:ri!ah!c fnr " ~pt'l·ilic nttli(HIIln<l, ,l;lt..'l frnlll a l'l•lt'ntial 

mrrog;•te HHtlpt•und W\.1 e cv:tlualcd. Tlrc ;1pp1 c•pr iatl'l\\.':'.~ of the ~un o~atc was !k:ll:nninro by wmp:~.ring 

lin: strutl\lles or the I \\'0 C{)l\lfl0\111\l"\. Wht:r C' au :tppn•rl ialc ~\Ill (•gate wns 1101 idt•IL\ified, li rcgu:s~ion 

c11u.::lion ha~E:d on the r\llll.puuml's log K.,.. \';due was 11~ni to rahul;rtc the fet:{)IJlll\cmlcd IJCFvalue. 

E-1 
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With the. e.~<:CJllion of the air-to-plant biotTa~c;fer faders (B~·), recomJncn~.BCFvah)es provided in tqe .. · i · 
tal>lt;S at the emiilf tlis :-..ppendix rue based en wet _tissue wci&llt ~nd dry medi:. Wc~ghl (excq:)t. for ~"ater). 
As ncccssnry. rt'Por1ed values wac con\·CJ1_ed to these units qsing thereft1cnced tissue or'mcdin wet wright 
pcrcent:;~es. The convcr~ion factors, equations, and rcfen!'n~es for these_ cQn\TlSioiu nre discusse(l'i.IJ ·. 
·Section~ C~ 1. l duoug.h C-J. 7 where appwpriale, and iuc presented at the rnd_of each table (Tables C-1 
throitgb C-7). . . . . . 

C-1.:1 SOJL:TO~soiL INVERTEBRATE iUOCONCEN'TRATiON FACfORs . 

. SoiJ-'t()-SUil invcrttbJ<liC: BCF~<I!UL"S (see Tahle C-1) wnc dc\;doped mairi!y frOm da.t.a. for eartbwo~~ 
M~sw_cd expcrimcnuilscsulls wei~ primarily in tht: fr::rm otiatios of compoimd con~tradon$ in a 
earthworm :md the <"o~ound C:o~crnttiticms in the soit in w~ich the earthwoim ~s ~p~ed. AJ; 
n~cs~ary, \rafues wcrc ccn\'erlro_to wet tissiic rmd dry media ~vcight as~uming n mc1isture content (bY. · 
tn:l~) of 83.3 par.~nt for earlbwoi'ms :tnd 20 JlCtCCII for soil (Pic:ti cl al . .J 984). .. . 

j • • • 

Qrcdnii.S F~r organic compou,nd5·~ith no field (I~ l:!bor~IOrY d."l!3 avaiJa~le, Jocommended BCF~-alues 
were: :e...,-tirnated u~ing ihe folloWing regre!:sion equation:· . · · . . . . . 

log BCF_~ O.hJ~ lug X-· 1.146 ..... · Equntion C·l ... J 
I' I • I• 

• So~thworth, ·G.R., .JJ. Bc.,uc~arnp, and P .K. Schmit::det. l 978 .. •:•BiOI!ccwnUJation 
. Potential of. Polyt:ydic AH~matic- Hydtcx:.arbOns inJ:)uplmia Puf~ ••· Watu Re~earch. · 

· VoJu~ I 2. P:~ges 973·97j. .. · · · · ; · 

[,1or~imic,f ~or ;~;organic colllp{lu~ ·with no fidri ~ 131:u:lrarory data nVtlilohle. the ,'eco~dr:d BCF.· · 
valuc:;s ~qual. to the ariihmctic a\'ttnge.ofthe.e~vnilahle BCF .... 'lllucs rot other inor&anic$ 115 specified in. 
1)bJe C· J. · : · 

C·1.2 SOILo'J'C1·:PLANT AA'1> St:nll\1:EN'f-T0·11LANT BIOCONCENTRATJON FAcfORS 
• .o • • o o I I 

: .. .: . 
Soil-10-pl~nt BCF v::~lucs ($ce Table C·2) ncco1m1. for pl:mt uptake of compounds &oro soil. Data for a 
vnri<:ty of plants nnd food crops wue u~ed to &:t,'Tllline recommended BCFwlues. · 

• • • • - : • • ; 0 

' . . . 
Orgnnic.~ For all organics (including ~·CDDs :md PCDFs) wilh no av:Jilable fir;Jd or laboratory dab, .the . 
foUonjilg regression cquotion 'll.'llS used to c.okulatc rcir:ommcud~d YO! lues: · 

·' 
~- . 

• 

... 
l~g BCF .=·1.5.88- 0.57M tui X... · Equation C1·2 

Tr:1vis, C. C. aniA.D. Anns. 1988, "Bioconcentrati~ ofOr~rJ~s il,n~r, MiUc, nnd .. 
· ·Vegetation. •• E~'~ironmentol Srie1ic~ and _Teclr!1ofogy. 22:271·274: -· 

I • ' ~ • 

/nnrgo'lks For -mos·t mc1als, B~Fvalues· wcr.c hi!Scd on r:~:ticnl ~ta reported iii the foUo~Jr. 

• Ba~:S. C.F., R.D. st~. A~L. Sjo1ren, and R.W. ~hor. ·19.84. "RCviewimd Analysi~ of . 
Pnramt:ter~ :md Assessing Tran~on of EnvironmentaUy Rtfeased R11dionuc'lides Thicngb 
Agriculture." Oak. Jtids~ ~a tiona I La~or11tory. Oak_.Ridge. T~e5see. · .. : · 

Thc.sdcntific litcr~iurc also ~'<~S·!i~.·nchcd to idc:ntify.~t\~dies: Although U.S. EPA (1~95n) p~ovideS\"alu·es · 
fot ce~in metals c:~lculatcd on the bal.is ~)f pl:nit uptake re5ponsc slo~ factors, ii is unclear how the BCF · 

· ... ·. '£...:.2_ .. 
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\ilhiC) WCIC ~·alcuhtlcJ Ill whirh MIIIICL'{()f JCfCil1lt'C~:~'I.'IC l:,.ld 1'11L"~I-ftnc., \'0\l\11~$ lt-ptll1l'\l in 

u.s. ErA (199.S:s) \\'L'fc uot U!>lu 

E:r.JR"Illltt'll\al tL1l:i for cJu!.I:Jcr:ms, :JlJII.'llic irL'l'ClS, bi\11I\'1."S, a11d \rilio ;1qua1ic ill\'trlchJiltL"S \\Cit used to 

dclcrmiuc tc~onm•t,afl'd IICF valm~s li.Jt \\-;lll'I•IO·aqu:atic in\·cntbtatc {SL'C T••bl~ C-3). Doth m.:u1nt: :md 

fu:~hwmcr cxl'u¥url.$ wc1c ll'\'ic\\'L"'I. As IIC,~c~:!>;u·y. ;1\·:aii:I\Jlc: JL'~ulls wctc cot)\'CI1Lod to Wt:tlil'~Uc wci£}11 

~~~~uming 1h:.t icl\'cUd,,;,tc mui!>IIUc Cllllll'llt (hy m'IS~} i:; 83.3 Jl.:"ICl'llt (llicl:t ct at l9So1), · . - . 

o,,,,wir;( RtliCIIIcd lic:lu \-:tlucs f111 m!j;Lflic COIIIJlmmJ.o; \\'L1C :1~~umed to he: 1u1:1l COillp0\11\II cnm:~·ntriltion.~ 

it• w:~tct nnd. thcu:fr,•e. were Cl>J\\'CIIcd lo dis~ol••ctl cunl.j'l\1\llld conccnualicins in \\':IICT usiuu :he: fnllo\\ing 

l"lu:ttion fwm U.S. EP 1\ (I !l95h): 

where 
IICF(,Ii:;.,nl\'c,l) .. · .. 
/lCF [l<,tal) .. 
/,. = 

mul, 
/11 "' 
IJOC .. 

·- -- . 
K_. D 

/'DC D 

JIC:Ft,a~ctlon di~Hll\·~d Ct>IIC:<:ntralion of Cllfll[lOUml in 

\\"illl'f .. 

ncJ= hnllt'd un lhc: lid.S deti\.'c,J dat."l fur ln1nl 

cunccnt1ation nfconlj)O\Ind in w:&tcr _ 

FHactinn ofCOII1jltl11111llh:'lt is ruxly tlis!oh·cll ill the W:11er 

1 111 .; ((DOC x K,.) ,·in)+ (l,oc ll' K,_)) 

Dbwh·,,t m~;mic c;uhun, kilfl~nm .. -. of rrlt;•mic c:ubun I 

lhL't ufwtnL'f_(2.tb. 10~6 K~) 

Oct;mol-w;aiL't ll:utili{ln cocfficit.=nt of the c~lll'l(l~uml, ns 

ll1HntL'll in lJ.S. tWA (Hl911a) . . _ 

rarticulatt OJll:lllit: .;;nbtln.ldllll)HII11.'i llf ttrt;anic c;ir\mtl/ 

liiL"I ufw;t1L'f (7.5 :t. w~ K&'l.) 
., 

For org:mic curnpaunJl, witllntt fidJ ()f l:thnr:tlmy tbla :n-:•ilahlc:.JJCF \;dues wcsc dctenni;,cd fiorn 

I sun ocate CPIIIilCJUIIlls ,, .f.:i kulalc,J U!:iilll:: the followin& rcgrcs::i~ln Cl)U:Ition: .. ' 

" I 

:i 

·i 

r: rt\utiun C-l-4 

• Sl•tt!lawmd,, GJt., J.J.lh:.-lUchamp, :md I'.K. SchmiLliLT. 1978. "llio:1ccmnulatinn 

rolauial of l'ui)'C)'Ciic Awm:atic llyiiHo,.'!JI\'11111.. .. in Vur''"ui• T'lllc:r ... li'fllt!r Rt:J({Jrch. 

Volume 12; l'a&t.\ 973-97?. 

lnm!'llltir,f fot inm ~;anic crmlJlOUIIIl\ With 110 fidd ur. lahllt:llOt)' cbt.'l a\'ail:1hle, the rCCllllUill1Ulcll/lCF 

\-;~htc:; were c~dm:att:d m. the ;uillunclic ;w~ro~~c nf the ;1\'ailah:c IlCF \':a lues for Cllln:-r. inm g:mics, :u 

s~ifkd in Table: C-3 .. 
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C-1.4 WATER-TO·ALGAE BJOCONCENTRATJON FACJ'ORS 

EXpl>rimt'ntal data for both m:'ITlnt" and ficshv.·atcl aJ~;<~I !'ptX'i~- were revi_cwt"d. As neces~nry. UV&Iilahle 
results wcrc cmwrncd to wctti~sue wright as~uming that algae moisture confcnl (by milss) is 65.7 pttrccnt 
(Isensee et aJ. 1973). · . . . . · · . 

Qrganies, For organic compoumls with no :(lcld or lahornlory d:1t:1 a,·ailublr:, BCFv:~lu~ were c:ilculnled 
using the followin~ regression tqu:!tion: ·. 

log BCF.,. 0.819 _x log K._ - 1.146 . Equution C-1-S 

• Southworth, G.R.1 J.J. Dcauc~mp, and P.K. Schmieder. 1978. '.'BioaccLimulation . 
Potential of Polycyclic Awn1:1~ic Hyd10catbotL'i in DapTmi~ Pufe."C ... Water Rc.teorch. •. 
Volume 12. ·Pttgcs 9i3·917. 

lnOT,l!fl11iCS For inorganic3, a'V<Iilab!e field or lahor;Hory data were f'\'ll)lL1tcd for Clld compound. 

C-1.5 WATF.R-TO-.FJSH BJOCONCENTRATJON FACTORS· 

E::'t~·rimcntnJ dal.a for a v-.ulr:cy of ~1rinc nne! ficshw&Jtcr fi:sb wc:re u~ro lo dr:1crTninc te-::ommcnire-d BCF 
~-aJucJ; (see Table C-5). As necessary, \.'lllues wa~ converted to wcl ti~~ue ~"t:-igbt assuming thnt fish 
moisture content (by mass} is 80.0 pacent (Holcomb et al. I 976). 

For both organic and inorganic compound<:, 1cpot1cd field 'V:Ilues were tDIJ.S.idt:rcd bionccumulntion factors 
(BAF..-..) ba!>ed on ~~011tnou:ions o'f compounds from fOOd se>m~r.s as well as mrdia. niacfore. field values 

. wcr.: convmcd to BCF'i> bn~~d on the twphic level of lt.e test nrg.-.ni~m m •. ina; the ft•Um. .. -ing equation: 

where 

BCF ... (BAF1~..~o I FC.V.ruJ ... J cqu:"Jtion C-l-6 

= 

FCM1J.J4· ... 

. . 
The reported fic:Jd bio:Jccumulation factor for the trophic levcl"'n'' 
of the 5tudy species. 
The food ch.'lin muhiplier for the trophic lcvcl"o'' of~u: study 
spedcs. · 

OrganiC-s Rcpor1cd field \'alucs for or~::anic compounds \\·err: l\S!iumed to he h,tal COlllJIOUnd coilt:cntrations 
in Wtlltl an~ thcrrforc; WCft c.onver1cd to dissolved compound Con~L"U!T:Jtions in Wala using the following 
cquatirm fioin.U.S, EPA (l~9Sb): . . . 

and. 

BAF (dissolved)., (!JAF (total) lf.ll)- 1 Equ:Jtion (.~-l-7 

BAF (dissolved) 

9AF(totnJ) 

1/4 

= 
= 

E-4 

BAFbn~cd on dissohcd concentratioo ofcompound io 
\\'titer . 
BA.Fb:nsed on the field derived dat.o for tril.al · 
conccntmtion of compound in watc:r 
fracti\ln of compound th:u is ficdy tlisso!veJ ~-the \\t\ter 

. ...: 

' -· 

. .. 
.· 

. ·. ·~·· 

·.: 

. ~ 
, ·I 



:, .· 

: -~-. 

·--·--· . 

/jJ "" 
. - DOC "' 

K D ,.. 

roc = 

!I 
II 

'il i! 

1111 -+ ((Doc x !{..) 110) + {Pdc x K...>J : · 
Di!illolvt'll Ol£;mic carbon, Kg of tirganic C'a:bon I L of 

''iltc:t (2.0 :x 101~ K!ifL) . 

Oclanol-wa\tt J'mlitiurl tocfficiL"IIt uf the cumJIOUnt~ ~s · 
' . 

u:pmted in U.S. EPA (l9!M:t) I. 
1.-.-

Pilrticulatc Olt;anic carbon, Kg or~iit;ilflic c;ul>un /I. of 

\~':IIL1' (7 .5 X 10"' Kl}'L) i i 
_ .. i I 

Labofill<H')' data were assunl<.'d to he ba~~·d m; •n~~ol\'t'(l cmnpomul cor~t~nu;.tions,l;. 
. ·t 

•. : j; 

F\11 01 ~;:mirs feu whic)) no ficlll or l:lbOJ:liOI)' tb\:S \\'C,,(' ;)\':lilablc, the rollvwinc repession cqu:lliou "':IS 

ustd lo calculate the recommended /ICFv••luts: , , ,li ., 
' !. 

log flCFr: 0.9 I x log K_ ·1.975 x lug (6.~1~-07 ~ l\_ ·• LO) • 0.186 . ctlll:ttiuri C·l·S 
. I' ,. 

. . . ·-~ ,: : . 

murein, s., J. Dc\•illcrs, •md W. Kmrln:r. 1993. "Nuulim:ar DL'Jii:mlr."I\CI! J,>f Fish. 

Bioconccntrntious on u·Ocr:mol/\V<Lit.'t rmtililtll CU'.:fJicieu1!i:' !l:4R mul QS.t!R r"n 

En,iromm:mal Ru.:arc:lr. Vol. I. r;,1;cs 29·39. ·F 
- ., 

bw•J•tmirs For inmg:anic conrpolllllls ,.,,.ith no iW;!ilablc iicM 01 l<1hmatury ~L11:1, t1u:'rc.-c<Jm•nt:ndcd BCF · 

· ·-,·alucs wc:u: c~tiln:Jtcd as the aJilhn~tetic·U\'L"HJCC:: of the ,,,·nilahlc RCF,~·;tlucli·IL11Ur1c::d for u1l1.:r inC11!r·Ulics •. 

C-1.6 SE"i>li\U:NT-TO-Ut:NTIIlC 11'\\'EI~TEmt,\l.E UIOCO~CEN"l'ltATlON l~AC
I'CUtS 

ExpcJifllC1\I.ll1 tL11:J fN a v:nitl)' urhc.;nthic iillillll\.'1. \\'0111\ ... , iJLt;t'C\l', :~nd u\ht.'f iU\'I~ttcbr:sh.~ Wl~C: USL'tllo 

&lch:rmiuc llu: scconuncmlct! BCF \-a lues for ~cdimc:nHo-benthic: in..-c·ricbratc (s~:e Tnbtc C·6). 1\$ 

__ m;cc:~~ary, ~,ihu:S.l\'ct~.c~u\'cnc:J.to wcttis,;uc v.~ighl n!isumius tl&at hcnthic hwcncbJ:~Ic rnoistur'= cuctt.:nt 

(b)' rn:m) i!t K3.3 pc:tcrnt (Pietz c.1 n1. 19!14). 

nu:,mirs. ~·or urt;4lnic compound (inc haling J•CDDs <~mii'CDF:.) \\ith no u'"•il:1ble field or lnboratory 

t~1tn, the rt-cummt,nlr:tl BCF,·ahu:s wc:Jc &lctt•ni\isu:d u~in~ the foiiO\,ing IC&;Jt5~ion L'(\llation: · 

log BCF ·.:: O.til9 x lag K_. l.l-16 Equ:1tion C·1·9 

• Southworth, G.R., JJ!Bc:mcbamp, and i1.K. Schrnit-dcr. 1978 ... Dio:~ccnm\d:•lion 

roh:nliaJ of l'olycyclic Arutnatic Hytlu~ea1bons in [)'ll'lmia Pula." IJ'ml.'r Rcst•utch. 

Volume 12. Pngc:s 973·977. · 
. ' 

l11orrnnirs. For tnort;:~nic: compound with no :w:1il:•ble fldd or lnllowtory c.l:ma. llu: ll"CllJfll'llC'Illkd /ICF 

. values were c:!.tim:ltN as theurithrnctic ll\'Ciiii;C ottlu: ,.,·~il;,blc DCFvo1lucs ror t~tha i~1ur~anics. 

Th&: au-to-plant biuconet.'nllalion (JJ"~ f.1ctm {st:c T;lblc: C-7) is dcfim~J us tl~e: ratio of compound· 

concentrations in c:\postd abo\'cground piau\ pa11s. to the: Ctllllflllllnd conc.:L"IltrOition in air. Bv \":llucs in 

· Table C-7 :~tc rcpontd on t~ry.\vc:ight bnsis ~incc: tbc: pl:m\ tolit:(lllflllion e:qu:.tion.c; (SL"C CbaptL'I' 3) ah:~u!y. 

· -inc:ludt i1 dry-weight IO WC\•\\'i:i&fll ctin\'CJStOn rnc10r. . 
·.::. 
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O~gunia: For organics (excluding PC.DDs and PCDfs), the niHo-rlant bioeoncentration factor was!· 
culculnted using rc:grc:Ssion cqu:~iions derived for a:zalea _leaves in the following d~ts: · . . j 

Bacci E .• D. Calamari, C. Gaggi, and M. Vighi. 1990./''Bioconcenlration ofOr~c · 
ChemiC<JI V:1pors in Plant Leaves:. ExptTimentnJ Mea~.urcmrnts and Correl.arion. •• 
Em·ironmrntol Science tJnd 1'o:<:hnology. Voluine 24. Nwnber 6. P11ges SBS-889. 

Baed E., .M. Crrejd.t:l, C. Gaggi, G. Chemello, 0. CnJam:ui~ and M. Vighl. 1992 • 
.. Chlorir&:~rcd Dimins: Volariliz.arion fi6m Soils and Bioconcentra1ion in Plan1 Leaves ... 
!Jul!erin ojEnvironmcnttJ! ContamiiJati'on and To.rfcoiQgy, Vol~_48, Pages 401-408 .. 

. . 
Bacci c1 a!. ( 1992) developed a regression equation using empirical d'lta ·collected for the uptalce of . 
1,2,3,4-TCDD in a:u~lea leil"es and data obtained fiom Bacci et al. {1990). The bioconcentrs.ticm factOr 
obtilined was includtd in a series of 14 ditlhent oreanic'compounds to dc\'clop a conelation equation \\ith .· 
K_;and II {ddinl'J bdow). Bacci et al. (J992) derived lbt following eq~iatioos: 

leg B..., .. 1.065 log· K;, - log (~If_) - I. 6$4 · Rr {r "' 0.957) Equation C-1-JO 

where 
B'* 
.Bv 
P,.;, 
P~-r ,_ 

. H 
R 
T 

Bv w Pa;~ • Bwo~ . 
~quntioo C-l-ll 

"' 
iC 

= 
... 
= 

= 
= ,.. 

. (I - f-•rl • PpiJftt ·. 

Yolmooric air~to-plant biotransfer faaw (fiesh-weight basis) 
Air-1o-plan1 biotrarisfc:r fnctor (dry-wcipt basis) · 
U9 s/1.. (Weast !986) · 
770 giL (Mncrady and Ma&&ard 1993) 
0.85 (fraction of fOrage that is water-Mncrady and Mos'sard 
(1993)) . . 
Henry's Law ccnsf:wt (atnrm/mole) . 
Univasnlgas constant' (Dtm-m'lmole •K.) 
T~~anue(25·c.298°K) · 

. . . 
Equ.ations·C- J~IO :md C·l-ll nrc: used to calculate B_v v;,Jucs· (sec Table C-7) .using the recommended 
v;~luc:s. of Hand K.,.. provided in Apprnclix A at a temperatun: (7) '"lf25 "G or 29R.I K. The following 
uncertainty should be· noted '\\ith usc of B,.• \';!lues calculated ·using these ~tions:. . . - -

E-6 
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For {>! h';n;i{;!-. (l';~orqH I'U J[)~ au•II'CDh ), U.S. LI'A (I fJ93) T~:conullc:uih·d th:lll11• ';,lues 

he JrducNI by :1 [;,rlor of 10 ht'furc usc. liJis w~s ba~l"t.l on the wurk wnllllrlcd by U.S. 

EPA ( 1993) for lJ.S. EPA (l994h) :ts an im~:rim com:l'lion H•ctor. \\'d~ch-f'ao~ch, 

Mcl.;u:h!:m, ancl Un.liluf ( 1995) roaduc:ln.ll'~Pl'Iimt1Jt~ to dt.:termine conu·rrtl..,liort<; of 

l'CDD5 mui J'CDh in aiJ :rmltc~uhing hiotr:m.~fcr to \''d!'h ray grass. This wal' 

documented in tb•: follo•.l.·ing: 

Wd~cld':m~•h. 1\.M.l\ld.:•l·hlan, am.l G. Urnbuf. lY95. "Octt:rmin:dnn of the 

Prin\:ip:d l'alhl~·ays d l'uly!:hlurina1ni Dibctll.O·p·\lio:w.ins uml Dih~·rm>fmans to 

Lnlimn t'.·,ultiflollllll (Wdsh ·,t':\y G1 ass)''. Etl\'(ronmt'Jrtul Sfit'IIC'f'llmi 

T,·c/molngy. 2 9: I 090·1098. 

A foi!Clw-up :-t11dy hOJ!>t·d nn Wd~ch-r<~u~ch, Md.<l(hliln, and Umh1uf ( 1995) l:!l:ro:rinwnl'i 

1\'aS n•mf11r1cd by l.<••hc1 (I~ICJ)){!-t'c di~.C\I!'~i,lu hduw fo1 PCODs aml }'CDF!;). In a 

fnllowing publication, l.mh~:r (l997) conrhulnl th;1t 1lu.: Rm:ci f;•rtor reduCt.'tl by a factor 

of 100 was c:I(\~C in line with nbscrv<Jtiom mule \-oy him llu ough VlltillllS ~tudics, induding 

tlu: \\'rl~•·h·Pau•lh, ~ld.i~< hlan, aud UtHt,uf ( 19()5) rxpt."riml.'nls. T!,~,efou:, this 

guidaacc rt.'Cllllll11'-'JHis lhM H1· valut-:; he cak~1bll'll ~~~ illn the B:)('ci, Cc~t:jt.:iia, Cii•ggi, 

Cl\f.1nt'll!", Calam;~ri, and Vighi ( l 992) t:orr dnti11n t:tlualion .. c; :md tlu:nlclh~t:t:ll hy a factor 

uf 100 for all m~;;mics, cxduding fiCDDs ::nd PCDFs. 

t_('nDL9J'rl J!.[l>f2 Fm I'CDD~ amii'CDFs, B,· v:J1ut:li, nn" Ul)' wright h:!~ls, wcu: oht;1innJ fw111 the 

fullo~ing: 

l.m h~·r, !vt., nml J>. Pin:-.ky. Jl)I)C), ''An E valu;,lior. of Thrct• Fmpi•it<.~l Air·to- t.~~•f Modl'l!> 

fllr PulychiOJinalctl Dihcfll.n·r· Dio:-.ins ahd Dih~·mtofur;ms." N<ttional Ceull .. :r for 

Etwirunmcntal A~sc~Mll~'lll {NCEA). U.S. EPA, .101 M St. SW, \Vill>hillglro!\, DC. 

,lcnpt•·cifi>r PuMinrrimr in Ch,·nw5plrerc. 

u.s. E? ,.\ ( 1993) ~t:llt:d thai, for tliu;-;in-!i~e wmp0Ufl(l'i, !he u~c of thr nan:i, Ccu:jcira. G·~·.gi, Clu:wdlo, 

C:~hlrrori, aad Vighi ( l ~9~) cqu;stiom rn:oy \1\npt~-.lict lh· ,.,1h11~~ hy a factn; of 40. Thi~ w;1~ ht'l:ausc the 

Bacci, C01 Jamad, l.ag,£i, ami Vighi (199ft} aml B:.~.:d, (\H·j~:ira, G;trlii, C!11 . .111cllo, Calau;;1ri, :md \'ig.hi 

( IIJ'J~) cxpt'T irwnl5 did not tnkc photntkg~ atbtion dfi.-cts into ilt"cnunl. Thcr l'fllft:, JJv vaha~ t::t!.:ubll"d 

us illS f:ljlr:Jtion~ ('.J 0 :mil C- J I W1.1c ll'' tHII!llt'll(k~lto he rl'llm:l'd by •• f:tr.I•JI of 40 I(Jr tlioxin-like 

rnmpounds. 

llowcwr' an:wding 10 Ll'lhi..'I ( 1995), the nan·i ;J I got it}IUI •. ti\'i<.hl by .m m.1y nul be ;lpprcopr iatc l·ccmsc 

(I} the pl•y~i< ~r :mJ chL1uic:.~l ptt>pcrtic:s <Jf tlio,in congL1lCr~ arc gt'U(.'l ally {jut~ ide the r<~uge ;1f the 14 

org:mlc romrl•Um!s \l~ed by OOJcci, Ci!l;un:,ri, G:•ggi, ;md Vighi ( 19~.l0), :md (2) tl:t· f:~cwr of -lO lll"ri,·oo 

faJm one t·xp~rimcnt <1n 2,3, 7,8-TCDD ma)' 11ot :~pply to :.llllin-:in corrgcncrs . ... 
Wcl~c:h- P:n1r.dl, 1\ tel .. ,c}dan, :u1d Umlauf (I ~'15) comluc11.·d experiments to obtain tlat;J on upHtkc uf 

l'CDDs and J'CDFs frurn ;1ir to L"lium Multiflorum (Wcbh Ray gra~~). The tbta indudc~: ~:rass 

~·onn·n!l a lit on:; and :1 ir rnaccutr :1tioas fm diox in-r<m£CIICT gn •Hrs. hut not the itwidual c illl['.cm,-~. Lm bcr 

{1995) ml'(l lbla f1om Wdsch-Pamch, Md.achlnn, am) Uml:mf ( I'J'J5) to tlcvc!Cip :tn air-to lc;tf lran.o;fer 

fKtor for c:lt'h ~.tioxin-<'r:ngcncr £1 n11p. 8\' \';,lues dcq:J('jll'tl by I 1or ht:r ( 1995) WI.."Tc ahN1t :10 orll1:r of 

mal}l!t\ltlc h::.s lhan v-.lucs thnt wr•uld have h'-'ll (nkul&lll~d using 1hc B:a:ci, Culamari, Ciar,gi, ami Vighi 

(19?0; 19~J2) wrrdation c•1uatiuJL'\. Lnflw1 (1!)95) sp(:rubtcd that 1his lliffc-rcnce Ct)ulu he attributt~tl to 

~nrral fi1~tms iuchnling r:xper illlL'Ilt:JI tk:~it~n. climate, ;nallipid lPIIH'III <•f plant ~p,:ci~s u~t:d. 
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Lmb1:1 (i 999) conducrcJ an cvalua1ion ofthrt-c ~mpiricnl'air·t~ jetJ(~~els f{lr. estimating grass . 
cooc<'ntwions of PCDPs and P~DFs tion1 air c{mccntrations {,flhc~~ compounds d~cribcd :mtJ tested . 
ugainst field d.:lw. B1• valu~ rccomm(:ndcd foi PCDDs and PCDfs in this guidan~ wr::rc: obtained from the 
operimcnllllly derived ~·afues ofLorbl:r (J 999).. · · 

. -
llf~DI,o; For mcbls, no litcJatulc SOUI(:cS wnc avail~~~le for Bv v~lues. U.S. EPA (J99Sa) quoted flo~ the· 
following document, thal :lx:taJs were :1$-Surilcd notlo expcrlcnce nir to leaf llansfcr:· . .· . 

' • • • • • # •• '. 

• 
·. 

Belc.her, G. D., nnd C. C. Tr;Jvis. J 98~. "MwcH.n~ Sup~r1 f~r·the RuRA and ~i~nicipa.l . 
Wustc: Combustion rroj«rs: fin.:ll Report on Sci1Silhity and Untatainty AwJysis for the 
Tcnestri;•f food C:luin ModCJ:' Interagency AgrcC,XX!llt No . .I824·A020..AI •. Qfficc: of 
Rilik Analysis~ Hr.allh <~nd Snfcf)'R~c.~rcb Division. Oak Ridge N2tionnl uboratoiy • 

. Oak Ridge; Tennessee.' O~tober. · ., 
' 

Coit.o;ish:1lt with the nho.:..c rcfCTcnce~. /lv \'tti~~~ for m~t:Jts (excluding cl~tal'm~cury) \VCtc: assumed to 
bc:V.,.C?(s~tablcC~7). · · . .· · · · ... · . - . · .· · . · . 

. ' 
Mrrrurit• Com1wunds Mercury cmis~ions ilre .assumed to t()n!.ist of both the ~lcmentlif and divalent 

·. ~. However, only stru:~ll :nnounls of cl~nbl mercury is assumed to be.Jcpos~tcd (sec Chapier 2) • 
. . Elcmcntal mercwy,eithcr di:ssip;~tc~ into. !J1e g)obal.cycle or .i~ con~:crt-~_lo)hc: ~h:!llcrit f~· Mc:thyJ · 

ITIC1~tey is &lSSIUned not to exist in the stack emissiOJis OT Jn the air pJuse. ·consistent .with VanOUS .. . 
disrus5ions in Clmpter 2 ccmceming mercury, (l} i::lcmcntal ~rury :eaching or «Jcpositing onio.thc: plant 
~urfac~ is negli1,"1ble, :md (2) bio~:msfer of mc:thyi mercury (ro:n :~ir is ZC1~. This .is based D!l asswq>tions. 
m:uk Jegruding spc:d:llion and fate am.J n:mspon of mercury frcim statk cmissi~. Thl.nfc.re, the Bv value 
for (I} elcrnental mercury was assumed robe zero, and (2) nlethyl mcrcury was assumed POt robe . 

· applicable. Bv V3lnes for mL"rturic chloride (dry wcigbr b;,si:;) were obtained ficm U.S. EP,A. (1997). ... --·-. --, ....... ~,·- ......... ·-· . . . . ~ . . . . . . . . 

It should be noted tlmr uptake or'm6cury .froin tlir into the abovrg~mmd plant tissue: is prim:rrily in tbc 
diwlmt form. A part oflhe iliv:~Jcmt fonn of. mercury is D'.iSumed lobe convertaho the methyl mac:ury 

. .foml once in the plant fiS!iUC. . _ . 
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TADLEC-1 

SOJL-TO-SOIL INV.ERTii:BRATE DlOCOI"CENTRATK'N FACTORS 
(m~; COPC/!<g we·t tiuue) I (mg COPC/kg -dry soil) 

(Page l of 14) 

The BCF was calculated using the geomdrie mean or Sl:alloralory v11!uu for 2,],7 ,8·telraehlor!ldibcnzo..p-dicxin (TCOD) as fl'llows: 
14.5 

9.41 
n.6S 

0.64 
0.17 

Martinueci, Cretpi, Ornodeo, O.c:il•,an:l Traldi 
(1983} 

Reinuke and Nash (1984) 

-------- ··----···-· 

20.0J)" UpoSIJtC: 

2().-d~ y C:li pCJ 3Ute 

·-. ;;---.. - .. .Y~-.~tJ~;::~· . 
. ..o.;-?:· 

Not sp«lfied 
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Compcund: I, 

TABLEC-1 

SOU.-TO.SOIL I~Vt.nn.:BRATE niOCO:"'CE.r-;TR·\TPi'\ FACTORS 

(mg COPC/kg wet tissue) I (mg COPC/k~; ttry suil) 

(Page 2 uf 14} 

The BCf was talcu!lted using. the TCDD BCF and a broac::umulation cq:J.~·~Ier.cy f3"Q' (BEF);U.S. Ert\ 1995b) 35 foil;:~,...s 

P<'•1nd: · :.I, 

The !lCF .,..a! calculaH:d u~rr.~ lloc TCDlJ BCF an(i a I>INCc\lrr.ula•tont.qurvalency factor (BEF~ {U.S. 

l ~~rupaund;, .· · 2,J,4,6,7,8·ltcx 

Tile llCF u:,u ,·a!cubtcll \151TI~ 1!:~ TCOD UCF ~tHl a b~accumulatmrl eq:ll''lkrtcy I'~~ lor fBEF} (i...'.S. 

ll~:: :.-~: ~-- :J 

. 1.07-: 

Compound: I .. U. 7 ,8,9·he~a~hlor~dt!l(~furan ·. '.\ :; <:; ._:·~i:-::;:;~YT:.{.:';~i~~:? ~·.:' !;_~·Qi::~_-~~;:1~:{·,=~~;_;::~_::1]?~:~:;.:, 
~ ':J,;:; ~:·;· :~:::-:;~~ ~t~o~~:!'.~~~ ~-~F.. ~~al,l!e:: ·_. 1.9~~~;,;·:-::~~ ·,: 1 

. T-he i3Cf \A'.'!S Cdlcula\co.l U~lnb the TCOD BCF ~nJ ;\ bio~ccumu\aheln CGUt''alcrw; flctcr (BEF) i;J.S. EPA i995h) Jl roll<l"~: llCF .. 1.~':) \0.63- ].(lll 

l ···:. · · · "' · • · ··.:_. .. .-.. _, --~:~t~ .... -..~-:;.,;.-~,~? .. '"i..\:::·.);t:;::."'~"''·~··,;.,.•.::.r· ~~~ .. ~·~:l"~~t
.·-=~~.:v.~ ... _t,."'3._~r..;.,.~--.,&. '...:...i -·.,_._.,l:~~r,..~1"'r!.~ 

· Compound:·-=:~~-~- I .2~l.~,'5,1.~~~tpi~~~I!J_~od~~~~.9(u~an;:: ;;. ... '
;',~~~~~,;~::t~~.:~:·~~~i~~::~<~: :·<·T. ;-(:·~.._-i·J.~'/~~t~~-~-~ :;~~j{::;:' .. ~::~~}~~~.\·.~~-~~-~;.~ ~:~~--it !·.•··".'"';Ul~·l~·~~~f~.f!..~r"'i~~;_u~; ·· u~-~

 ·__:___· ~ 

The DCF Wl!S calcula!ed using the ~;eomclric mean of IS lab-orarory value1 for bcnzo{a)pyren~ Tht v3lucs reported in Rhett, Simmers. and Lee ( 19S8i were: con\'erlc:d 10 canhworm v.:c:t we1glll 

O\'C:l $Oil dry wc:rgll\ u5rng a CO!I\'C:tsian (actor of S.99'. 
·-·-------------
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t'll 

' -.s:-

T:\BLE C-1 

SOIL-TO-SOIL INVERTEBRATE BIOCONCENTRA TION FACTORS 
{mg COPC/kg wei tissue) I (mg COPC!k~ dry soil) 

{PII~e 3 of 14} 
; 

The DCF was t..alcu!ated using tile geometric mean of U values for benzo{a)anlhra«nc. The: values trported in M1rqucnie, Simmer~, and Kay(l987) were <:Cilvencd to wet weight over dry weight U5ii'IJ; a COI\Vc'3iOn factor Of ,,99 •·, 

II o.o7 0.02 I Ma:quenie, Simmers, and Kay (1981} I 32-cby e:«~o,un: I Einmia faetlda l I {}_ij8 0-02 
I o.o.s 0.07 

0.0"? 0.(]03 
OM r..ns I I I 0.02 0.01 
0.0! O.ol 
0_09 

The BCF was calculated using 1~ geometric mean of 6 JaborakJT)' v;lues for benm{b}Ouorat~thene. The val net rl!poned in R.'1etl, Simmers, and Lee ( 19811) were convl!!ted 10 wet •.teigitC 01:cr dty weight u~ins !I conversion facte>r or5.~9 •. 

0.16 Rhett, Sinunut, 1nd Lee ( 1988) 28-day cxposur: EiJ~nia for:lidtJ 

The BCF was calcul31cd usin& lhe geometric me3n or I s laboratory VIIUCS ror benzo(k):!luorantltene. Tne vahiu rcpomd in M.arqvenie, Si11'.merr, and Kay ( 1987) were eonvetted to wei weight over dry weight u.ting a ecnvt:r5ion factor of !1.99". : 

0.13 
0.12 
0.07 
0.12 
OJO 
0.07 
0.06 

O.IS 
0.1! 
o.:4 
0.02 
0.0) 
D.Ol 
0.04 

.Marqueni~. Simmcn, and Kly (1987) 

------~-------. -------·-···----

l2·1kY exposute EiJcttia foclldtJ 
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TABLEC·t 

SOIL·TO·SOlL INVE.RTEDRA TE DlOCONCENTRA TION FACTORS 

(mg COPC/kg wet tissue) I (mg COPCJk~ dry soU) 

(Page 4 af 14) 

( 

The EJCF was ~alcula:ed using the geometric mean of 15 b.bora1ory vtlues for chrysene. The values reported in Y..iarqucnie, Stmmers, and K~y (1987} were conver1ed to wet ..... eiilhtl."v>:r dry 

wei;;ht using a eon,·ersion factor o! 5. 99 •. 

0.06 0.03 
0.09 0.04 

Marqucnie, Simme1-s, and Kay (1987) 32·day expOsure Eiunfa/of!llda 

0.09 fl,07 

0.1-i 0.007 

ll ~:~: 
0.02 
om 

O.OJ 0.01 
010 

Comp,oun.d: :1 ·! 
.. . .. ~ 

The BCF was calculated using the gc:ometne m~an of 15 laborat<H)' values ror Oibcnz.(a,h)anthrccn::. The "alun rcf>CJI1C:d in r-.tarqucnie, Sur.me:s, and Kay (1987) were convened ro wet weight 

over dl'}· wei~;ht using a c\lnversion raetor of5.99 •. 

(l.l8 o.u 
0.10 0.06 

Marquenie, Simmers, and Kay (1987) 3 2-day upo.surc £is(nirJ foclldtJ 

0.06 0,07 

O.!J.l 0.10 

0.1:! O.'l5 
JJ.04 
o.os 

The BCF WiiS calculated using the gconu:lric mean of61abontory '1-·aluea for in!lcno(l,2,l·~d)pyrene. The \'llues reported in Rhclt. Simmers, ar.d i.« (1988) were converted to we:( weight over 

dry weight •1sins a convenion f3ctor D£ 5.99•. 

Rhett. Simmers. and Lee: { 1988) 28·day nposurc Eisenia foetida 
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ffABLE C-1 
! 
l : SOIL-TO-SOIL INVERTEBR:A TE BIOCONCENTRA TlON FACTORS 

(mg COPC/kg wet ~Issue) I (mg COPC/ke dry 11oll)-
i . 

(Page 5 or :14) . 

The; BC J was ealcu!ated u11ng lh~ scomelric mean of 7 lalxlratory ·nluu for 1 mildurc or PCB c.cngr:nm. Th~ value;s rtFOrted in Rhett, Simmcn, and Let ( 1988) and Kteit, Edwards, Cueitdel, 
and T1nadcllas {1987) were convcrtt.d ID Wtl weight ovcrdry'llfei!;ht using a C<~nversio" raclor of,.99 •. 
1.4J 0.!!1 Rhett, Simn1en, and Lee {1988) 28-day exposure Eiwda fo~tlda 0.75 1.07 
1.17 -
1.92. Kreis, Edwards, Cumdel, and Tarradellu (1987) Chror.ic e:~~.posure Nicodrilut .sp. 1.16 

The BCF wa, CJIIcubtcd U3ing the geometric mean or 7 labcratory value! for 1 mixture oO'CS ~ngcncu. The vAiuel RpOJtt>d in Rllett, Simmers, and Lee ~1988) and Kreis, Edward.•. Cuendcl. and T:nnclellas (1987) were converted to wet ~ight overdfY weight usinJ .1 conveuiDn l:ltlor of S.99 •. 
1.43 
0.15 
1.17 

1.92 
1.16 

0.81 
J.07 

Rhell, Sinunm, and Lee (1988) 

Kreis, Edw.rds, Cucndc:. and Tarradellu (I !iS7) 

28-Jay exposure Els~Miafodlda 

Chronic exposure Nir:od,JJu!l JP. 

.-.,: .. 



rr: 
I 
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TABLE C-1 

SOJ L-TU-5011 .. I ~VERfi::B RATE BIOCO~CE:"'TRATJO!'; FACTORS 

(m~ COI'C/kg wet tissue) I (mg COPC/k~ dt)' soil) 

(l'age (I nf I~} 

I 

1 _ . -.--;:·:·:-y.-; ~- -·:- _ . - . .. . •.·::·~ .. ;~-.;~_~e-~~~~;~.-~.;~~;J~;;· ~;;~,~~;~~s;~~:,:~:~t~~!~) ~~-:~-~-~~l~>r~~~!~:~~:.;;~~:~-~;L:~~-;:::~ ~:;·~·!:::.::~:·.~~-~~;·_=~~;~~~ ~- __ :,:·;· ~~ 
I Lompou!ld:. · • ~- .. : -,'<1 :" ·Qimtrob<:nz~ne:·~: · •-.:;:~- ; .•. ;i~;!t.;;f._?J'_ -~~,;,-<~'t'-iffiL~-~~$-1f.('.;;i~!~~;.~!:~,!lf.:oti.~~~~~.IJ:~¢:;~·i~~1.~·~/e.~:;f-f~.:;;~"--.R~~o.ITl!l!f!1P~~ .!-H;f.~Y.~~

e;}hiJ.9.k~~~~Y~):? :i 

1
1

, So em;'llr.c.ll data were availabk for 1,3·d~rnrr;,bcl1z:cne or for 11 s1rucrurJI~y-sim1iar Sl:nogJie co:n;JuUIItl. 1\H: UCF was ca~cu!Med usmg l~e l'cilowm~ ll:grr~§ion cquauon; ;: 

_! ;,,_~;: BCF a 0!; I If "It'~ K. · 1.1-lti iSnu~ll"'urth, Bc~ucha.m;-, a~d Schmieder l'iiii), wn:re :q;. K .• •· I J') I (U.S. EI"A l~l,_l.lJ:-} _ '· 

tr-:-- : : ::· · . · -;;:;: .. ,~.:·<~::~>~-~-·-~·- :~.· .. ·:--.;':.):>.·-'·:·r:~- ... ~':.r. ;~_~:~~~_,:;t~:-.-!.,·. ,--~~"'l~·.::.~r~.;,i!~P·:~-l; . .:~~--·/~·~'f{'=~·.-".~:r.:-~~-~-~-~:~,~:-,.".::J·:.!.i!·.r"':· 
- · - .. · . - ·· · -. · _; ...... ,...:. ....... _. 

jl C<'mpound: . · ·_. - 2,4-_J)Iomrnoluc:ne ":.~ :·. ·_., i: :· .,.,c:, ·~ • • ···-::--.~~\:;. :;:~,?:~·-!: ~t:~• ~:r~J:~?l;!:.i~~,.~~·'?•1,"!(~::-;~:.r:':~.,:n·;~~'f~;-.,-,\,;?V,'
~;~.~~~:~.:l~_t?:!~~t?m!l!cnd~~-!l£f··:-:~!u.~:; :,:}.0~;~-~..:·:>. ~ ·;~· _ 

., 

I 

H -=--" (:lf1~1nc.;\ ,!~IJ "'trc: 3\'aildblc fo• Z,4·dlmlr('ltoluene or for a ~II'"Jcrur~il~··st:'Tn:Jr surToga~e com;:"oamJ. The Bl'F wa~ oicutau:d usmg :h~ followm[: tc);rc:sslct\ ~>t;u.tuon; 

!i h>;.; BCF ~ O.S 19:1. k>t: ~--'~. - l.l.l6 rSm.;:hwrmh, B~a!ach;~m;.. ~nd 5-:!Hn.etlcr l'l~n ·.o.+.crc ic>i! K ... - 1_ ')9ft (C.~.- !_:I' A I '}9~:--~ . _ _. . 

i\ Compour.d: 2.6-Dm111~tt>)ucpe -'· ;· :;:~:~·: ;::· ;~-.;~ -~·~ ~ ::;:·~--.:·:_:-.::;~ :.~·~.~:~~~Xi~~,:::.:./:~;>;,~~i~:~.~;_:~:1$.'(i:i(~R:~:?\i~);:.x,:;-n:~ ~~;~~;,~rCo!J'm~?ded uq,~~.u.c:~;~2.5~,~~~<~:·~
> · · 

\: ~(' err.p:n~al d.Ha Wt'rc 3Villl.lh;t fN ~.6-d:mlrotc-iucnc or for a ~~ru~runii~··slm•lar ~Un<'[;~lc C~>n:pou~o!. The llCF ":l.l' C:l:culQtcd U~lnE; til= t'o1lt>'''':l10 tt~;r.:sston cquJtion: 

,; 
~, 

·~ 

i' :t'.:: BCr "'1).~ 1'1 '-it';.; K.~. I. :.:u (Sm;t~ .. -,~\ H~a\J,h;~rnp. J!'l;l Sc~rr.,c1b 1°"~~. wt:c:~ ;,,,: ~:... r.: Sl\6 (~: S ErA !'ICJ.:r-·,_ 

,: . ... 

1
1 ' ; . -_ •: - :, .- .-.;· ·.-:-.: .... : ··.:,:;"•'. /:_:;: .:: -~- -~ ~~7-~~~-;-~~;<.::.~-.;~,-.-,1:',": :· . .--.~~ .... ~~~:-: '!.'.'•1-:t•.~:-." ,,_·.~ • .-.. ·~ .'··! -. ~.-<·:--.,:. :, . . . .. . . . ·. :: .. -. ;; 

Ccmpmmd:. · -.. t•ut:o~n:ttnc · · ·-- - · ~·, · •• · ·. · :-· ' .. , ··:·· >::,.-.. \=c :- ,·.:.,· .,.)• · ·''·~: ;~:·~·-. ·· .-:.· '·· ··~=· :·~..::-·~·~,o~f~t-r:~::• ... ·.;:-.: ... -.:;:- ;,_, ·· -=··---'= · Rtccmm~nded UCf.'Value··: 2.26·,· -•.:: '· ·. [· 

i· . . . . .. . . . •. . . . . .. •" . -· ...•. ·- ... ·-~·· .. , .... • - .· .~ _ .......... • ....... - .... ·-.·- ..... ..... . ..... '· . -·'·'·' ;.~, 

li 1'-'o ~rnr:11~:J.~ d;tla wen: a\'all.sl•ie fer !llllnbcnten: cr for a stmdmal:y-~!!ll:iar ~;mr.t:J 1e CO!!II'(•Ill10. Tl:e OCF was nl~u1J:d us:nj; the followl~t; rq:rcs~:on cq:J<llon: 

'II ;,,c BCF"' 0 SIIJ X i"i= r.,_- !.l.:t~ISn:•l:"l\lo'OI"'h, Hea~ICh~:rJI. ar.d ::icl1mlc!!~r i'n~l. •.o.·h~rc It·~!\... '
0 ~.~~3 (\

1
.S. El't\ l?'}~l:l, 

' . 'I . ·· -:.-.';_ . ""\~t ~··•:·y;~:;:-:::··.'--:<•:-!.,·~i.'.'i·;}i'''~~ !,:;~~<·!~-::--:~::.-~.;.·;:-i;~·:-"~~~~'-:·.~-~-~·f'''!:!{-'::·.~- ;-;':',-:;~·;':v ':>::; :· .• ,'::1,~···-- · -. : ·· ··. · ·· -·· -/ · .i.• ··-~ -· • • • · ., 

I
~ Corr•poUniJ: •. ·, .... rcnt~chloroniiiObcnzcr.e •. :·:"~'- ·!:,' ·: :!o_'• ;. {: .:: .· :,,· •. ·_., :~.':': :-:;":<·''1.,_~~-;·;;~·:;·:.?~·:,:::·::t.iJ·.·~ >-~-·:.:· .': :~· ·,:-:.··: :.- .. -~~.-. '· -; ·. ~~,·z.;~'h Recontmended DC!•· Value;·:· -15 r~,·~:·.--.. ~ -·::" 
o • o o. ' • o o 0 o ,• • "' • •,1 • o J • • • , I • o • • \ • .. ,0 ~ 'I .. 1'o • .... • o o I ' .... '0' • ~ I • II '' o • P,.: ., <I o • '•'~ • • •: • • • ' • - o •• o 

l
l N,, ""''""' "'" "'~ ,,, •• ,. '"' ,.~~"M'""'"b'"""" fM' "ro"""":•·•h••'" "'~"" "m""'' '"' UCF w" "lrul>kd "'"' "'' [oll~ms "''""~ '""'"'" I' 
i ;c,~ OCI: = O.SIIJ ~~:.IC'!; K.. • :.l-16 (Sou!hwnrth,llcanchami', :\nd Schrrucdcr 197f), ...-here loi; !\... =.1_(..10 !U.S EPr\ 19'l..:bl •: 

11 · •. · . ,.: : : · .·' ~ : · ' .'·-.:~·. ·•· ~,: :~;:;.:t22tr~:~1'~~~~;~~f::;~~!?"~~~:~~~::::~~;:: :::~:1~~;~::~:~·:;~~1 :}_::;: ,. ·':~~: :': ~1 
. Ct.!11'p0~~~~~-~~\~.::, H _uisJf,e_thyl~~~nr.h.~h31!1'~-~,·~~'#:~·~A<;~}~p .. ·;~(f;:~~k~~t;:r::~[~"t.~l~M·;; : ,~F.f~Y~ilsN:i:k~~S!t~:~:- ~ • ~;..?:.:fff: Re.~~~~~~~ ~J:;:f.aY.!lu.e~ ~·; ~;~~!;~:-r_;: -~;_·_ I 

1i No =r•m•l do•• w<'< •w•l>bl< '" ''" '·<lhYib"Yilr".,'"' •• '" • """Nolly·"~'" ••••••" """"'"''· Th< BCF '" ak•b<.t "'''' <h< foll~i•• "<'"""" ..,~,;,., .! 

r :rol! 13CF" O.f.!')" io~; K-. I. \-16 (Soulhwe>Tt!-:, l1el,1Cha!TI(",llld Scilrm~der l9iSI, wl:rr~ lc:~:; K,."' 5 ~i:-5 (lJ.S £1'A 1'-l<l-lr) 
!! 

I
I : .•;:- :: . .. . • e :-r ;';.: ~:~·.-::;~-~~:.:;<:·;:::.•.::-;:-.;~~ ?~' -~•;.:,r,:~~··;;'j{~l':~.'~-~;~'!·" i,~.,H,~,>~fm.:~'".>';t~~-- ·:·.:;::-"_:~;::;:'; . .-: ,;-;;: .. :-· ' ... · . - . . , . ~--.· ·. l; 

.Cc,E!'~und:: _.;,·,~·:~~DI(Il~!Y.Il'~llia\a:e_..,p -~!~~·;-:;;f;t~.{I:~.f;'i~;~~·~~--~~;"i. r.:~::"i:f!~~l~.;-;!,7%~:::-:'- ~: --~~~·~J~r.t:,:·.i,:J.;Ji.!~~ ,,· ;. ~ •-~:~\: ~ • _,,..., .:·.(t.:P.t:c~_rn1).!~t;dcd_JJCI: Yal~~;_;. 3,1,2.S,~~~-- . · :; 

It No ~piri"l dolo w"' ••.,l•bl< f~ d•{•J<>"yl phlh•"" M '" • •~'"""Y·"•'"' '"""''" """"""'· Th< UO' ""' "'"'''"' ~•'• •h< foil~••• """"M •<•••M• ( 
t log BCF = O.SI9" lo~ K_ • 1.1~5 (SilulhiiiOrth, Beau,~am?. and Schnurd::r 1978), wher(: lc~; 1-\,... s 9J30 (U.S. EPA 199Jb). 11 

------ ------·-------
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TABLE. C-l 

SOIL· TO-SOIL INVERTEllRA TE U!OCONCE.Nl'RATION FACTOHS (mg COPC/kg wet tissue) I (mg COPC/ku dry soil) 

u•agt' 7 of }4) 

No ~mp:ricnl d31~ w~:re a\'.lif.abh:: for acct<me or for a stro.ci\Jrally·similar surrogate tompour.d.The i:lCF u:;o.s ca!cul~!~d u~tng tin: fo!ll'lwmg :t!grcssion l!tJtlallon: log BCF = 0.819 x ''-'S K. .~. 
l.l-16 (Southworth. Gcauchamp •. 1nd Schmieder (1978), "·here !o~; K,. = -0.222 (Kari~l.;off anc LO!lt; 1995}. 

No emprrical dJIA were av~tlable l(lr i!Cry~onitnle or for a strocturJlly-smular sun-og~te (umrrm:1tl. The OCF ,..,,~ ca:~ulato:u u~inr. the follo-a·u1g reg<e551on cqu.Jtoon: 
log DCF- o.aJ9 X II)!; "-·. i .!46 {SoutllWOrik, Bcauchar.tp, and Scllmiedet !97S). where lo~ !\,., .. J:l.~50 {!(~rtci.:oiT .1nd Lcm~ 19? 5 ) . 

\ ~~po~nd_: ~--·- ·_ · Chlnmfnrm 

"No empirical data wrrc available for ch!orofoml or ror a structur;JI!y·5imil~t :sunogate compou"<i- Til~: OCf WJS c~lculat~d 11~inrtlle (;..;!owing fcGttlliOn equ;Utun: 
l{l!,! !:ICF • 0.8!9 IC itlS K.,.- 1.146 (501.:1h .... ·o~h. Beau<:hOimp. and Schmieder 197~). where log K... .. 1.9~9 (U.S. EPA 199-lb). 

. ....... , . ........ 
: ···--

Nil cmpmcal dJta were :sv:.:lab!e for vinyl dtiQndc or ror a stmctufally·sitnd'r su:rcsatc tllmf!ound. The BCF w;u cal,ula.ted ~nir.g the: roilowing rcsrc~sion e,:auatum: l111: DCF - 0.81 'J " lug 
K....- 1.14~ CSouln11•orth, Bcaucbamo. and Schmieder 197&). where log K..... • 1.146 (U.S. EPA 1994b). 
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TAULE C·l 

SOIL-TO-SOIL J~TEHTEUH.A n; HIOCO:'\CEt\TRATIOi\ FAC'fORS 

(mg COI'C/kg wet tissue) I (mg COPC!kg dry soil) 

{Pa :;c Ji of 14) 

·-- ------------------ J 
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10.00 
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1.20 
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1.60 
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. Com~~nd: .·: ; , ·, Herrtaehlor 

TAlH ... E C-1 

SOIL-TO·SOll!NVE.UTEUn,\ TE IUOCO!"CnNTRA l'ION FACTORS (mg COPC/kg wd finu~) /tmg COPC/kg dry soil} 

(l'agc ~or 14) 

Deycr and Gish (1980) Chronic Cllposure 

Wheatley and Htrdman{l968) Chron1c eJ.P<ISU~e 

Yad&v, Mir!ad, Aga~al, :ami Pillai (1981) CbrGr.ic c•poJ1Jrc 

Apcru:ctodea tMpczoides 
Apa•rfCttJdca lllrJ:ida 
Alloiobcpho:·.J r.ltlorotlca 
Lur.,~ricUJ lc,c.u•i! 

N oC s p~clli ed 

}'h(!r~{ima posthum:J 

. - ___ I 

Empmcal tla1:1 ror h~rt&thlor were not nvaiiJble. The BCF w.ucal:ulated using I bborator; n!ue ror heptachlor epo'l!.ide. The ,-:.lu~ re1•oncd in Beyr::r and Gis!l {l980) wa~ col'lvcrted lu we: 
v.:e;glll nYtr dty we1~ht us1ni:" con\'trston fat tor of 5.99'. I -' 1.40 l Beyer .. w .. 09!0) I au,.;,""'"~ 1.4;"'""'""" ""''""'"'' j . .ff';l• rcctodt·n lu•~.:rria ·~ 

: .-4!/m'•J~npho•.o clrl.r:~,lica l _!-r,rPTb•ic~IJ r_r:m~'!~ -----· 

~· 



~ 
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TARLE C-1 

SOIL-TO-SOIL I:-.1\'E.RTEURATE IHOCO~CEI'TRA TIO~ FACTOHS 
(mg COI'C/kg wet tissue) f (mg COPC/kg dry soil) 

(P:~ge 10 or 14) 

I~ z.sncpnrl'd V•lu~·· i . . Rd~W\C~, :y:,: .. F: ·:·' '' ··: '·.' · .. ·. ·, :·' ;. ti r~lm~nlit rn·r~m~lrn'~.' :;: '·' , .... , ·: ·,_' . . ' :, ,, '·:.: !'pt'clt~ . ' . 

IJ l r.e UCF wa~ calculated usmg the ~.=cm:telnc me.1n or 5 1-lbur:.~locy \'a lues for :m:mc as hs:cd bel all-. 1t.e v;j:ucs reponeJ in Rhcl!, Si:nmcrs, and Lee ( 19S8) we1e con\·crt,.d lo wet w~tghl over 

~ \lrywe1~h1 u~mg 3 con'\'t:l5ion f.lc:or o( 5.99 • 
,, I j • 

!; {I.IJ ·O.iO Rh~n.s.mnms.andLec-(19S!l! I ZS·daye:o.posme l E•sct~tttfo~·/JJ:J 
[\ o 10 1l.l7 I . ! 1 
·on· r I 

;, ... () • __ l ,.------ --. -. --- . . ' . . ,. ' -~ 

ii Compound: U;~num . · .: .. ··· ·. •·. · ·' ·.. - ~ ;_': :~· '· '· <· ::. ::· .:.: ·: ... · RccCimmcndcd [JCF Val1!c; 0.22. 

1; Elllpmcal d.1ta for barmm were nola\".lll3ble. 'Th~ rccomn·.cndc:d DC!' is the anthmeuc mc.ln of the rc-tommendco values for lllose lnorjOanics wnh cmp1nca\ dala av;ubbie (a:sc:mc, ;;aum:ufll, 

!I chromu.:m, copper, 1-r.;J<!, incrt:a:nc mercury, nu:itel, anJ z111cl. 

fi Com~;md: Bl.'f}'llium " • ;: :; · · · ·. ·.: ' :. Rc:tt.mmcruled IICF \!~htt: 0.::!2 ·. 

if li Err.r:ncal !!Jta for beryl hum were not 4''ilth:bh: 1ilc rctommendcd llCF is !he amhmche mean or I he re;ommended \'~:ues for those 1nort;.ln1cs \1.•1ln emp:ncal data 3\';,ll~hlc (arst"mc, 

,! c~~rr.IUm, cllromtum. COi!i'e~.lead, ir.Cl:~;:..:11c mc::ur:·. m<le:, Mtd 1.1r.c) 

! 
- ---- -

• • -:·~ •. : - •.• · .. ·:-~ ,_ ·.·-.:-::; __ ...... "; .. " - •· •••• · .. : .... ;·-~Jj· .. ~-·::·:.·""..:- ·.- ;·"" 4 • • :~ ... :-_· .. I Comround: .. ,.·· Cadcnmn. · , · · · .. · :•:=·.-~-·.:.;_ .. ·:· ··'' · •: •· .• · ..... ·;·.-.-:--:_.-.,,."' . . .... -::··: · · · _·:Rcc(liTUnem!edDCF.V;Iue: 0.?6 

!. !j ;·~:c: UCF wa5 cakul.lled usm~: I he ~c;>u1c1n;: m~a:l of~::! J abora!ory \'aiu~s. for Cldmium. The ,·alues r~puned in Rliet!, Simmers, ;~,nd L-c1: ~ l9Sli} and Sunmcrs, Rhen. and Lee ( 1983) were 

!, .:;<Jrw~rted to "el "'e1~;h1 a\·cr dry wei&hl t1S1n.: :t con•·-cra:on bclor of 5.?9 . 

~~~ 1).!3 0.1~ ! Rhell, Simn\Crs, and Lee (1988) 1\' ZS·d:ry uposure 
Eisc"ia [ctlida ; 

'· 
! o ... s 0.19 I 
I •. , .. -- , • ., 0.. I 
1l O.iO fo J5 I · 

~~ 
0 

• 
3 

CUO ! sm
1
nms, Rhe~l. and Lee ( \96j) Chrome o:xpos:ue I All<!tobopltorll lor.gu ii 

'I · ~. . -:"I A. calrgtr..,ta 

11 O .• 1 li.' A. roua 
f 1.2.$ 1,ii6 A. r:Mo,.orica 

; 0.17 6.()7 L11mbriw:r rurtsfri:r 

'• J, 

:; 

!In ll J. 9 5 .o~ '""'b"''IJ 
" t 1 ~flo 1

1 
!\.0• •·- • I i O:::-toi:7!Wirr ~:' • 

~ H ~ " .. 
, .,..,\J I 

~~ ComPo.und: ·;.Chromium.(to!al)_ -.. , · :. · :;·;·.::_.;;~ f~;!~:;.:i0 .. _;.:,::~ .' ··~ :.J.: ': .~: ; .. :.:. <: _;~·t;~:~>-:~;:; ~ · '-' Kccommcn«<cd UCF VJiuc: n.lll · · i 

il 1>• UCl' ., '"""'"'d u•l•& <k '"""""" .,... ofl .,.,.,.,. "''"' {O< <h<""lum. Th< "'"' """"'"'" """'· '"""""· '"' L" (1918) .,., am-.nN \0 •" wolgh< ~• d<Y w«gh< !: 
u USI!I!: 3 COn\'tfSIOn fliCIOr Of 5.99•. il 
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TAllLE C·l 

SOIL-TO·SOIL INVERTEBRATE DJOCONCEI\"TRATION FACTORS 
(mg COPC/kg wet tissue) I (mg COPC/kg dry soil) 

(l'age 11 of 14) 

The BCF was ulciJilUed using ll'tc geometric mean o£ ~ laboratory \'lllua for copper. The values ~cpo11cd in Rhett, Simmen, and Let {1988) ~orere convened to wet weight over dry weight u1ing a conversion factor of S.99•. 

Ritcll, Simmers, and lc:e (1988) 28-day expos~ Eiu"iafcwcda 0.02 0.03 

1' 0.01 
O.oJ 

I 0.20 0.0:?-
'O.OJ. 0.04 -----~Jf -

0.24 Ma Chrcnic e~;-osur:. Ltmtf..rtt;tlJ l'uftellus 

L ___ __ ... ·····--------------·----- -··. 



;~~-~;:;.·: '·'·:·:·:_-·;:'; :• -~·- ··:. :-·.:.:. ·:- ~ -; "•1_ ._, •• ·.;·· -'•· .. --- ... ~ .. ~---':,; .·-. ......... ~:-•'-. :.,..~: :~ ........ , ·.-·::· ·----:--- --~--- -· .---~~~-_:-~.~~~~~!;:~! ... -···· ·...... ···....... . . ·-; .... •. 

t>1 
I 

-..J 
N 

.' .-,R~portrd Vaiuc:•- ~-·_,(· ,. 
I 

TABLE C-S 

WATER·TO.;.FISH BIOCONCENTRA TION FA<."1'0RS 
(mg COPC I kg wet ti.ssue) I (mg dissolved COPC I L water) 

(rage 10 or 19) 

. ... - ... _ .... ;-· ... ~ ... ..:-"":,,:··;;;. .... ~r·~\~=~~.---:·£·-·!'-·~····----•. -~ .. -:,, ... ,":' :· .... -.... :~·.~_ .. ,'" . ..,.~!-... 
1
-.... ~· ... ~"' .... :-· ~ ..... :; )".··~[~·-."";... . -..... ,::.-,·· .···-

• Rdncnce: · · ... , •-'. ~- ::··~ ~_, -~ ·;-:- :· ·. ?,.~"~ lpcrh.n.en.t~~l.~r.~me!m-.;;;;,·::~~~~~-.. ·. ~ ;~;:;/ -"~· .. ·. ·: . . _;~;;.;!.. §fl~~le_s; .:-; __ , :.·:· :-; ;.' _ · · 

1,2)0 I Freitag, Ge)tr, Krau1, Viswar.alhan, K«zias, 
I Altar, Kl.cin, 1nd Korle ( 1982) 

r--------l'----
J-day C'.llposurc dur~tion Leur:iscus idus 

448 Not rcpmted. The: ,-ah:es reponeu in Lb 1nd Mcicalr 

(197S) were CGn\'trlcd to WW;:t weight uai."'i an unit 
Gambusla ojJi11iJ 

:1 

1 I J.u ...... -~· (197!) 

I . 
1 

wn.versi011 faaor~f3.0' -----1! 
I · 100 I Podow&ki •nd Kh3n (19fl4) 16-dayaposue iluratian I Ctlrr~s:siuJ ouratus 

. 1.148 I 

---~-"----k~~h, DeFoe, and Berpledt (1979) 30-dayr.x;xnure durzlion ----1 '"""""'~ P-•lu _ 

_ 29 j Ve11h, DcF~ Befgslcdl (1979) ~2-dayexposurc duution _ _ J P•"'c-pltales p•·orr~r:ltJs q~~-

1 ·. -- - · .. · ... · 1 •• '--·;t:;-:!-· •··. ~ ::f~.-:;·~·~;~;-.;.~~Jo:;;~~.'j~.i!Yj;rJ·?~-:~~~~~"!'t~~~k:, .. Wi'!/1"!"·.:~- · :' ... · · -- · · ··: · . ·-i-, · o:J•. ~J ••. .,;. 

1 ~pound: . Pcnt~chlorobc~n.e.' ;_. · .. . :·'·: .' : :~;··~ :·-.• ~}:~\~:~ti.7>1~/r.l:;~~'1:;Jt::..~r~t:[o..'t~r.~"' ~· '-':f~~~·-t.if!~~:;:r.-~ .. ~~~fq~4.QS:I::'!l,!,~l/·!2~~· ~;, ·'·,.._; .-.: .. 
l.lhueoommcnd;;~~~~-~~~~~;~d -~;;;;;;;;~~;;;;;~~:o;~:~a~ory~;~~= .. ~~ ~~_ . ., .. ,.~:a\.2~ .. ---·-~--- .. -· .. - ...... · ·----· 

. 5,100 r Dancrjee, Suwu. and O'Grady (~984) 2-daJ 
7,!00 

7,3oo_ I . 

' I ,.;--........ 

I . ·.· I 

!' 

Jl 



i' 

.. 

ttl 
I 

" -

'·-· .. 

TAULEC·S 

i; 
I' 
1: 

WATEU."fO·FJSil RIOCONCENTRATION FACTOttS 
(mg COPC I kG wet lis me) I (tng· dissolved core I L \\':&fer) 
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• • .. 1 .. ·-··., .. ,.~........ - -.--,.-... :t"L:.z-,-;-._.--... ~ .. 
1
-"".-·•z:-..._.,~"'·· ·· ···-·· \ .... , ... , .... , ·utz:··,j·J-~1·'" "'').:~4'·-'~···-····· ~" · ... , ............ ,~. , .. - ... · 

. ·.·:: Rcpnrtcd.V•Iur:s .. ·~ ·:: ·"· '~.~·! • :·· • ... , ... Kdtrtnct•"}' ···~ .~.':'~~~:~ '..1 : ·~· .,..~.·~~" E;l'trlmrnt• .. :r:~~l!l~l!~•-~~~·~~~rj~~-! ~:."~ .. :·".':.•'!;j·;.;:~.~ .. ::.';~Sptdu '':'.!·;~ :· •.:_: ..• • c:: . ~; .. ·. ;· . 

12.:!0:0 
15,250 

. lt.I~O 

.... -·- I .. .. - -- .. I 

Kcsian,l.cmke. Studdcn,and Veith o:_ l8-cbya:J10Sil1C dur~lic:fl Pill'ltphlllt3 ptOffltlaJ ' ~· I 
s,:!Oo 
6,970 

9J \ 
::!87. 

12.600 
13,330 

l..orcs,l'alriclc, ~nd Summers (1!193) 30-d.\yurosurc duf~litlil: based on 11 hi;.'lro low Cyprir~oJort \'Grit);tJI'.IJ 1! 
I ran&C orrcponcd \':llUI:J. . . I ;, 

Mc:tc~lr, KJpogr, Lu. Sd!.ulh, and Shcmun 
(1973} 

t l tl'll2-dayuJ'OSUIC duncian 

N'c:he~cr. Griffil, Wise. HO!!kinJ, .Jnd.llarbi&ias I 2S-d.lft!lJtO'Iurc llurltion 
(19&9} 

I GambiJtla n.JJiniJ 

f'i,.,tpi!alM promci(U 

2SJ,JJ3 Oli\-ctand Niimi {L98J) i 119-d;ayexrcsun: du~ticn t. O~tCDrll>-,,hlll M)•.IJss .II 
27,000 Schrap and Or!"=rhuiz:n (1990) I Not rrro«cd l'l'tttcilla rctiClllata . 

·· .... · 

----'·~00 ·:• I U.S. EPA (19Si) ; I Not rCf'0'1td · i Oncarlrynchur ,,.tw 1 

lj '·'I I . I I 5,690 ,. u.s. erA coHOhl 1 "" """'"' 1 _..,...,., """"""' i 

18,500 I Veil h. DeFoe, lmd Dc:rsstcdl (1979} I JZ-dJYUJ!OSUf~ duralicn Fl~qrl,ales r·o~r:lat \' 1\ 

! c_..d,"~ .. ' . :,k .. L~~~:.:::·'":. ( ~~:~::;·:• ~ ;;:•iC ,;; (;!; ;·;;>.:!;:~;;;; !tl :;;::~~i.j?{U4;i\'F.I: ~;:;: ',;) .:::;:,IGP:\ioOei' {7Sl' r:~ 'cl•::~ '. w •.:(' I 
. . . , • , •..• : • . ···'·,, • • , ••• , ..... ".' ,,1'1,¥ .... . .. ' '". ~ • '". :;.· •· ·•'.1··•' •·'."'.., ,.,·.~ ..... ·.-· r-• ,. ·• •.' .·.~:· • .• -~ '• ... ·."! 
Thl! rca~nuncndcd DCF , .. tu~: WIS alculal~ using lite cecmcuictnan cf3 lsbor~!Ot"JVIIIICS IS (oliO'A'S: :. I 

I 
920 I ~euw.angh, Uull, snd SehneidclS (1975) 49·d.l)' upos\&rc: dunttian; IS-my deputation. The: CcfWJiiU tntratu.r i. ~ 
1,200 '"lues rcport(d in l.n-vw•np, Dult, ·and Sdtrc:idets 

(1975) v."trccoo\'tttcd ro wcr wei&flt using •n unit 

. .. . con\usicnrJ:t« ou.o •. 

~- . ~-)~ ......... '·. ·' L:ask:a. ~!l~c:ll:.tas~.:~~:~·:~~~~,·;~·::i\~J~.;JvJ;.~~~:~~·~.;r_;h c~~·· ~a~ -~·· .. :~1 •(;(f,;~· .. ~ .. !Fa~b~iuff!."r$ ~·:·· ..... ~..-:... I ·:-~n~.·I.·;.J .. ·,·:··-.: ~· ~ 
, . • , , . .... ... ·'"' ... .,,.. . .,, .................. ~· , .......... •:~ -, 1.T;r:;:-o.~-1'!!.· •• :<::ll..ro ,,.t,.. .... . .. . _ n."l'$J,.. •. ~cu ...... h.~·· .. •·--·"-" -· ...... _ ... - . J.t • .. ... ._ ·1 Cornpound:•: : . .::~l; llcxachlor~or:cntp.~lel\e~:·;;1 & :.'41~-!~1>:..~· J-i,.,._,'f'~,.-~b;t!.~t..._ ... ,.,.~·~:-.:x.;'.\''·"1~ .. • . ~· ... vtt.\:~~·•f..:&~~Kcc,c:mm(lllJed ,lJP.F-.\-alucv J 6Sj~::;~ •• : t:~;;~-~~-. :. · '· :-.· ·1 

The rccommc:ndcd ~CF , .. tuc: ~u calcu!Jic:d using the t;tomctric mean cf6 labcntory \-:aluu u follo'l\1: ' 

i, 

-····: 

·.~:;~:~~-A ~_,. ~._fl.·~~., . .:.(:";·'-.: ~4 ~.:-JL.·~~(~;, . 

-----------------. 
. -· --- --· -· ·---·. -·----

. ·.,_ __ ··--~ ... :.-. 



·~1;}'" ... ... ,:· ...... ~~-'" : : · ...... :·•-:-:. ·.: ·:.~--~~:: ·: :;~. ::·.~·.. ";·· ·,~"·:·-.,~·~:-~~·,··.:c?':; .. ~~·:\<· . . "" . . . . .. . ·.~·.· . 

·. ~ '· 

1:"'1· 
I 

-.I 
0 

~fAilLE C-5 
i 
i 

WATER·TO-FISH Ul,OCONCF..NTRATION FACTORS 
(mg core I kg wet (($5tlC) I (mg dlnolved core J L Wllter) 

(Page II or 19) 

Empirical dl\la were not avail:bh: for this compound. The 13CF was c:llwlared using Che fo!lowin& tC!:JCSSion equation: 
lug BCF .. 0.91,; log K_ ~ 1.97.5 x lo&(6.8E·07x K.- + 1.0). 0.786 (Uinlcin cl al. 1993), where log K. .. • 0.342 (U.S. El"A 199Sa) 

Empirical d:\IA were not available fctlhis COITII'O\lnll. Tile DCF Wl!S calallated llsinc the following rt!;ICS:Sion equal\on: 
l"g BCF"' 0.91 x los K_- 1.975 x l<'g(6.6E-01 x K.. + !.0) • 0.186 (Bintcin eta I. 1993), where log K.. r(,l46. (U.S. ErA 1994b) 

-------- :~~~~·~··t'~~~~~~~~~~~~~~~~~~il c~~.. ': 
ib1: re-;ommendc4 BCF \'illue w.:s based en llaboraiOf}'nluu all follows: 

J-ll 

.\~~!!:'~~: __.. ~ .. u~~!"~l.~r~!:r~~?-~-:-.' . .::-:.:.·...:::.:~•;:£·..:,;.:.· .. · ,,. ··-·,;··"!~,:r¥.-'Ul!tli~~:: 
The recommended DCF \-alue on I field value as rcllcwt-• 

2Sl I O!ivtr and Niimi (1988) -------'T"~-F-ic-ld-r-am_r_te-s·-. ______ ....;..,____ i fcc&hw;te: fish ----11 

22,000 

1,260 
2,040 
6,160 
15,5.50 

290,000 

400 
410 

Carlson and Kosian (J 987) 

Isensee, Holden, Woolson, ancl Jones (1976) 

Koncman arid van Lctu"'Cn (1980) 

Kane. fre;ilag. G~r. Klein, Kn.UI, and 
Llhaniatia (1978) 

.L------------· 

32~)' exposure duration 

31-day exposure dv~lim 

Not reported 

I -cby expo111re duration 

Pitfl#pl:alu prorttdtn 

Garnbusi.:J offinlJ 
/cttJ!unu p~mctalu:r 

i ~-

. Potellit~ reficulattJ 
.. 1 --~ 

ZAciS~IU /dill IIICIIIIIOII::I 



.11 
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li 
I 
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•I ., 
TAULEC·5 

I 

WATE!t·TO·FISII BIOCONCENTIL\TION 1:,\CfORS 

(me CO PC /_k&: wet tissue) I (me drssoh·ed COPC I L wnler) 

(ra~e 7 or 19) 

. ~ ~ ( 

ii 

•..• , ... - ·. ·--- · '"' '1''-!'' ,. -. •· , •. ,,, • · • ·. · • · J'-· :rv::~·•tt•r..r~•rl:t:vl-"'"3~ · .. ,._ -·"· · -~ .. ..,~-· • • •;t••t··· ~-··I,..''''~-')JH'>t':'(•:-, .. -, .. ,·(i• •· · .. ···~··r , ·· ·""--···-·· · · ... 
··.•.•l,lc:port~d \'•lues.,',~. •, ·' · · -.! ;,;. • : • .-·• •. nc:rc .. c•lce .,::.~·:J?L:.,p:-;4'!•• ... ~ f~-':Wi.l. .... Etpulmcnt~.ir.~.t~.!l:!~l~t"~~-:M'~':l -~·'!.!."!,:->. "Q"'.~·:~~-·; '!{:.•iSP.~tl~:. ,::.£• ;~~'.::.;•:•: ,.-.~.;.ii·: 

17& : I sOderpcn (1912) 127-dzy apanzre dunllicm I Ph(Uf,us phcni"u' ·\ 

I0,,6J . l.umptrllJ planrri · 

306 I· 
• · 

1 /'u11s;itls pur~gitlJ 

Sl.5 Tarr,lbrm~. and Ua;:1on ( 1990). N01 rr;Hlftcd 5Q/II'I(t £OirD"t:rl 

~:! I ~- .. j; 
II . ·-- -- --------·~---11 

.: ! U.S. SPA (\~92:1) I Not rcron(d Fish 

----
11 SSI I Veith, DeF~. and Dcrs.stc:-dl (1919) j Nor reponed "· l'irnl'J~':ala promtlas 

I 0.1 f WolTur~ \\'ilscr, Neff, Oi~m, and Neff (198 I} 124·hllllr uposurf! dura\iOfl 1-C-)--ft'-."-rx/._o_ll_\-,-,i-q;:_a_rll-1------------

ll.S I . . i . .J_ : · .. 

I! - . ------·-- •· 
I• 

. · " ·~....... " · ~ ·; ·: · -.• ·. ,· ... ·'r.,..., ?--~• J.'\":.t ,:~{~";~·· ..,.l.,.:f~J-;,i~ ... _,!J.~-:_..l..:.!¥1.~,.._.~"""Q;I~~t~.te..f.~,f.~.1~d..._.....;;~( • "':'.'··~- :·· · ;, ·.. · • ····~ -:- •.:;, .. ~~ · · • ...w.· . .,.•;,;;J'",.":rV •· ,.•r . ..;; ·~-

.Conl~nd: · \· ... •;Di(n)aa~trhthalare ·~ -· : :· . · ·. ·;:~:;. ~~b-,~;~-;-,;:~•:;,_:;;.,. •. :~·r· .. ,,~.;S}.;i~ '>1:-<,.;ir-~tf~~r.::r-~r.~ ~:-\::i..~·t!:f~~~Remnmcnded IJCF,i.·:!.lu~~::·'!9,~00r~~:;. -~;~:'{·~.=-' .. :'~.:·. · 

• . • .. ~, . .·~; . · ·~~ •!:'. 1, .,, .... ,., .. 1·~ ~,~....,·t "...,·t:'~~·· ~~·~"'• .. •M•-·~ .. ft.tic:n~ . ··~•~-···· .... , •. ..,..,...,:-• "-::"~•• .. -t~r:. •• . ..:•~•·•1111~ .':" • .• .. "' • •···• ~ .... - ·-...-. 

. 
'I 

The rec:ommcndc:i iJCF \."Jiuc WJJ bJscd on da1:!. fum one SClNI)' n roiiO\VS: . ; \:. 
' I 

-- 9,~00 -~~m. M.:tc:alr. \'u, and Lu (1975) · Not r~~~ ·· ~a~rr:l:~ nJ/i'lif .. _. · 1'r · .. 

' ••• •.,.., • ., "'
4 

.... 1 r "<i•'·• ,• .............. •; •••o· .. ·····ii- ...... • .. ,., • ..... -~ f :, '; " • ' .·•It'•••••., .. ,..,i-1" ..... ~- ~·~·...,: t..,,~~•'·•·•· •••••- ·' '• •t, 1 ",, • • .... ·•~·· 

. !' "··-~ •. ~ ' .' ~ •· ~ • • . . -. •• ' • .. • ,•_ ... _,. -.:•·;: :·. •• ~: ••• /;. ·t:·r-&~ ... ~:_J,,_: ~.,.•:. •,\'o!JIIIt Or~•nlc G't!niJioundi _fJf~il:'>"·f:.-·, ~ '•: t ... :~~- '· .,. r ,, .. .-•• \', •• ·: : - :, ;. ~- :, ~;.; .• -. ·.:. --;:. t• -~ , .. , I 

.::::.·~~~ · ; . : .. ;L ~~ : ~ .:: ~:(:.-~.< :~: ~: ~-:> ~ ~~ ' • .'-:~{.f (~;.~~~;:~~;·; ~~~~i~~tt:~~-t-S;iff};~;~:;;:r"~ t.~t}"f5~~)~f;~r
2?TY:f ~~:.=~;-~ :·~l_:-~L: _::· ~ ~".::~#:;:~;~~;~ ~~::·!:;:, 

Com""und:·: -. • ••. Ac;clonc · .- · - . •· '.. • .;· · ..... :.~_.: .. ~!.l-r:-~.::·..t-~,;~ .. ·~· .. :~•1··-'···"' .. J::4" ~1•1 ,.-t!...,'\:~,t!~ ~.;:::-•:-'··· ~·:;:"".-~~~i,J!(corMitndcd D.CF.il"~~luc;~_.~.o.looo:'l)....·~·!•~.-s-:.~t·, :.,,-:: 
- .• •:::. .. - ... ·- , ... _. ••. .... ,., ................ ·~- ...... y ......... .., ...... t: .... _, ..... 'li., .•. ~, ··:··. ··'· .. t ..... (., ...... , .• _ ................ -~ .. """" .. """"',_. .. ,...JI,.._.,..,.,,..,.,..,, ..... , •. , ..... ,.t ...... :r.~~~-· -.~ 

Ernpirial d:at:a \l'Crc nota,"llil.:~l:le rar ~his cgmrotlilcf. The OCF \L'U c:atcubl~ usin& tbc follo_'4in~; rcsrcssion (qU~~ion: o 

lcs &CF •0.9l x los K.. • 1.975 :~~: lc~(6.8E-07x l:,.. +1,0}- 0,786 (Dintcin ct :al. !993), ~-here los K.. •·0.222 (1\aric:loolhnd LDns 199.S) · . . · ( ;'. 

• "• • 0 •"' .o',·,l" t ·" ~·t· ... ,.·,, 'Li,. ,;·I 1'o ..... ,J•i:)t"" ..... "' ::"'j1j.tj~!!~';"'" •; ) ,-:r...·~·,•r,.: ~.;,~.,-~~: "'ot.' • ., ' •. .r,;.•o••·,-:,-t••= !.''1t,•, . J .... -~~~~' • ·~ .. •• •• "" .... -:::: .. • ... ; ••• • .o• o,•; .. ··~~ 

,Cont.W.nd: . :·•: •• :_. ·Atrylon!lrilc.".'F• -~:;.~ •• ~! :_,,,._ :t!~·i!•..-.1!1l~'-:~"rfrJ•~~·:J}.ilt~'.-:{.·(~I~W1:.'- .;!.;"i~~~ M;tr..!.:~·1'o~"l!';h·1';~ Rccominendcd:U.CF.1 ~';l1Ut:r. ;~8. ·~·ft·l ,-:..{:-:.,;;~·.~· ,:·~· ·:= .: 
• ., ... r:';, . ..... • . ...... . ...... , .... '.!.:..··· .. ,_ ••••...•• ,.~, .. .,.J.:•; ... •1.\-.·-.r,;' ...... , ••. i.J:... '·' ~~ ......... :T".~"'~'··:f:. ... •.~• .. · --.• ... ..:.. ... ·~:.r·.rr~''· .,. .... ,.-~ .•. , ..... ,, ... • ... -· ........ , , 

Tbc retom:ncnded DCF \'alue v.-u a»sed on dat.t rrom OtiC study as foiiOOA"J: . -./ 

48 1 D;;~a-s~P;I,~U~ ~tacck.11nd Can~ll (197&)-1 ::B-dly ~r-osme du~:a\ion . · . JLqxJ;.;i, rt~acrodurut . , . . ll 
· ~- ·v,•· · · · · --:t·.-····•······•,:"--.. -~,····1·~-~~Jlr.r'··~.J·i';.:r .. ~··~·~·t""r.~~ ·~w.l;., ····l·..i."!'<t:· .. -''' •• '•' ·~ i ......... -:-;: .. _ ••. ' "'r ···: ·'..,.. 

CCHII~;~d;:; ~:· ·i-!!~CbiO..oronn :,·. ;~· ~::·. ~.:·:.:, ::~•\~V.~: ~~·(;:-:,{-m;-:..~..-,.J!.~J~;:~i~'JJ;;;.:\'?.i!~i?.'.tt~.'· ·~ -. I ''~-:::t:;-:~1·•,::ur;j RCcoi1Vntiu,ed J10p:.,·alue:~J;S91~1"?';.'>;,-;'~;~,J~t-;-?.~ ~';.,~• 
..... _ •• . , •• • • ......... -. • • •• • ,. . • .... ~ ..... ·-•• t~:• • :-,.,... ..... ,. ....... a-.,:. ..... -·•4"", ., •••••. _ il .. , .•• ,.,,.. •·"" !''""!'\..~ • .: •·i •· • .,., .. ., • .;..., .... .._., ..... 4~•~~~=1•·:.·.,.,1 ;-, .. •. . .. • """ .. ,....~·. •.r-, · •. rr .. 

The rccor.uncndcd DCF \-;alue wa1 c:lcu!alcd usin& the scomeiric mean of J l1bmtory \'liiiCS follo~~o-s: 
. . . 

M 
'.l.-44 
2.4. 

Anderson and Lusly(t9!0) 
I . . 

24·hr upesure, 24·hl: drpurallcn 

I 

I •· 

,. 

0t:COrh)'flclriJ1 mJAiJ.f . 
l.rptmlr Mac~ltin111 
loiiCJoptmlf lllli!IOft!u . 

f.·.~-:; :;-~·' J1 : ·~:!r .. :!: .:.(.)-..! ."_-,·· ... (; , .. ; 

I 
I 

·I 



~~~:;?.?=·;~~ ;~.·. :··. 
r..~:-:.:. ,, 

~-· • • : ••• 0 :ll'_ • ... ··.--··-· ·····. :.·· 

rrJ 
I 

a
co 

TABLEC·5 

WATE.R-1'0-FISH BlOCONCENTRATION FACfOI~S 
(mg COPC I kg wet ~issue) I (mg dissolved COPC I L water) 

(Page 6 of 19) 

The ~wmmended BCF value was calculated using lhc geometric mean or 21ahotatory value~ 11 rono......;: 

29.5 r Deneer. Sinnige, Scinel'l, and Jlennens (1987)- I J-day exposun duration 

I 

1.5 Veilh, DeFoe, and Btrgsledt (1979) 

(;~!'P.~~:_. ~~-~~ 
~;.\:,~~1 f .::;• · .. !_[~, 

111e rcc:om:·m:ndcd BCF value was tal~ulatl:d usin.G; lhe gtometric mean of7 l<tbl!falory nlud as rollows: 

lJB 

2!-0 
no 
380 I 

L 

Kanauw11 (1981) 

Korle, Fr~itas. V.:ycr, Klein, Knu;, and 
L4baniatis (1976) 

Niimi, Lee, and Kissoon (J 989) 

C011tinuous now test 

24·hr cJJpoJurc duration 

20, 28, end 36-day exposure duration 

The recommended BCF ~tue 'IWDS c;.~lc:ulated using tbe geanclrlc: mean of J4 htboatorywlua If folkrwl: 

···- ·;.".:: .:· ~:->:.:·.·-~. 
-~; ·. .·~-· :0 .... 

l ------

F'ot:cllid retlculattJ 

P!('lldOrD.rbaro porvtJ 

~cist11J taus ml!f4trotus 

Oncoth)"t:,lrus m)'lriu 

~-1-- ---------------------

91 
569 

15.5 
42 

Mayer (1976) 

Mehrte and M&)'tt ( 1976) 

Pimrphalu pmm~lru 

Pitrttplurlr:s promdu~ 
()ntDrlr)'ncltus myktrs 

. .... <··-.:.--;-· -1 . . ' . ·~- ···: r-t ,•, .... 
., -_~---~\~-~~~:~ :' 

. i 
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WATEU-TO·FJSll UIOCONCENl'RATlON FACfOltS 
1 

(ntg COPC I kg wet liss_ue)/ (ntg dlssol\-ed COI"C I L wutcr) 

(Pn;c 5 of !9) 

·--

"1: 
•' 

i. 

i 

. ,.. . . -~····. . . .•. '-···· ~.- • ~ _ ..... -""······1:"-!' rr·!t ··•r ···•-r,•'f! • • . .!i~" •"t"' ,,.~,__._ o:.w. ....... -, ......... , ..... J' ··-:r.""'-'" ...... <;···· . .. . .. '. .. . .... •'j ... ,., ,._ 

;· ~ ltrJ1!1r1td "•luu•, .,.~ .. · :·: ~~-~: ~._.... •,·~' ! Rcrcrcnce '!"':_,/~ -;_!·B:'S:~~ll•: .~Lih ~~:-~ ,r : £'P.tt~!!l~l.!~~-;~~r.•_l)!tJ~Ha';.~lr:-
;..~-;-;; !-:~:.:~1~~~&-i~)!;~ti·t-:-:' ?.•St~.ctlu !-:,,: '::';' ~ I.J.'?J; ;·.··.:-. :,~_. 

. ·-

13,01)(),000 in lipid I Scura :~nd lbci!ad:er (1977) l4j dJ)"J ~pos!lfc f · Eni;Ttllllls mardu_ 
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WATER·TO·FISH IHOCONCENTRATION fl\C.10HS 
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Tt;c recommended BCf value wn calculat~d usmg thr, p:ometric mean uf 4 lif.ld valunas rollows•·"•: 
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i LogoJon 1"/:orr~botdcs 

.......... , ... , ,.,..,.~,.,.,,.,,.,.\T'n"·;·-1·····,,· ····- .. .-.. ~~""'>. 1··- ...... -... -, ,. ,, .• -.. , .,, . . •. . ,. ... .,. .. 

Com,P.ound: ;~ : ... ,·, ··Aroclor J2~4.;·~~~ .;.:~:;i;;.;':·:;'-:~~;·; ... ~:~;~fl~~b'il~~~~.;,i!;tf:;tJ,' 1T.: :!;: ·":~~!i -;~;~?A),;.' 3(~Rc~ii.i»crldtd·ncp.~~iiici!'i3Di~4~:;.:~:._.,_~;.;.~s-.\ .-.· .. ''• -~ 
~!-~:.it:t:.!.!..:.!l-L:..·· · .= • •· ·~;.: ......... ·: .. i.:::...:~-..· .. ·..:·1; ."';,~,:;,;., .. -... .~ • • ~~~i,.:-r.:k'w ·· ~!!l.!J.~!....:.i.:.... · ~ · -:w· .. -.·: .. - -~~a.r-c.=.t~~--'~!.Cl!t:....:!:!i:!::'· . ...:_·· .. :.i!~..:,;~Z~--.:. 

The rec:ommended DC'.F wlue was taleulaled u.ting the geometric mc:~n of7 field Vlllues as folloWs•· .. •: 

238,000 females 
235,000 males 

):;,431 
)54,!; IJ 
l!!,IUS 

46,000 

Nebeker, Puglisi, and Dc:Foc {1974) j Fish «posed for cis)lt months. Residues mtasured 1n 

___ L~lcs and fc:mah:s. 
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., 

-

7 ? 

- ----

• ·-.:. •- - .............. ,.~·, •••• -~, •• ~ ............. w • •• •· ·-- 11 '~""'~.,{..,..t•t:~~~-....&Mio'.i ~.- ..... •.,.--,~l'"•'"T'"'"":71•,·•!':\~)S,.'"NJ::·~~~,._.._3._4.'•~~--~....&
i::'*~•··• ... ~c!'•·,.\·_.• .. 1-:·•·-•l"'· .. ~f'oo.;,"'·~ 

.~ ;.:~ernrlttf;Valuts:}: · 
1
· ·- :·•:-. ·' ··:· ... •.•• ftdtrrnrc~.:r: ..• l~IT ;.:.•¥,_-:t;:.:.:.~?.;:~:t;;:;!'..'-"t.-.F.,rcrlrnu~t~ r,ettmrtrn;_:!l~?.v ... l '·· ···\':.~.' ... ~ .. ~ ~· • ~.-,f:!Srttles ~~~~=~· ·~:::;':' :-.-: :::.'J.:· 

• • 1- •• • ~ , •• :s=s----, ,-r- ··:ttt:l!.l"P-=r:fr•,.._..,.
~--· .... -~, ... ---.. .., .... ,.. =$ 

The recommcndc.J,-atue "-"'S ulcul:alc:dusillglhc: ~omctricmunofll tabor.ltory,-al~~c:.r forsc\~ral PCDDcornpounl11 as rollll'll-s: 

S,SOO Acbm•, OcCir:ac:,oe. Sabourin, Cooney, :md 26-d:ay arw,surc: dur.Jiion. 20·d:ay c:liminacion: lnimrphdta prol'lld~.t 

. Mosh:r 0 986) ftponcd d~l.1 \L'tre ror 2.J. 1,8. · 

11 
, 1 lcrracillorodibcNll{r)dioa.in (::!J,7,8.TCOD) 

i ---- I 
-

lt-:._ __ 9,_Z_7o___ IJr.nuon, Tahha,hi, Farker, and 81.1u (19SSl j 6·hour u~ure dunlion. 139·cbydtp~~ralim f Of'J'Corltj.,ciluJ mJ(iss 

~, 39,000 Mc~rlc, Dutl:lcr. Utile, Smith, reuy. rerc:mr ... n, I 28-cby e.IJIOSUfC dura1fc:n I Otrralh)'ltclrrt.r m)'tb.r 

I
. StJIIing. OcCir.J~''C. Co>iC. :and ~!ms (198&j 

l 5\0 
2.!-(JO 

· ... ~. 

Muir, MarJlulll, ~nd Wcbsrcr (19aS) 1.: lo S·.!~OI'/lSUIC dunlie)li, 2-' IO Zli-d~ty I o~eorhynt:lriiJ rrryliu 

dt!'UialiOI\; \otiUts arc ~sed Otla high lD lOW rang..: f"imrp~a1u pro'"Jas 

I
I s I.J j . oCrcr~~ttc:d ,.~lu~s. 

S,t:J4 I ' 
;'.''· 

I 2,~69 l Y~im, licDsc:e,;ndJonu{l915) ! 1S.Oynrosurc:duratian ., Gonrbruioo,Oini1 

" ~ . 

~~~ 

l.... 

1 
u.s. EM (I !II$)' .. 

1 
""-"" . .. r ..... , .. ,. ..... , 

9,300 
• 

. . 

7.900. .. . . . . 
·~•""·. 

. . ·.•· . 

' ~ i 

·c-~~P.~~d:·~~Jt:i;t,2:1~7.a.r~nticht~ooj&n~)di~~i~-,ilii3iJ'l&Ir
.ecoul~:\l·~it~~·:t,i!i·,:.:,:ff.~~~iirt'1:i~~ r-q.1tlt~~~!R~~Jd.

:J.uni.\-it~~;lij;it!J6!~:!~~-:~.:i·~1~lf.;:.]•:· 

.. ' •• I'••• .... ,;· T" • .~.r 'i' .. •T'W~"-V'"'U'"-i:t.,..,l.t" •. •''-::J_,il).:J.,"'l,6o••-""41f~)t,'r:.z;.,-.-.:.,..-.~ . ...-J"~ •• ,\. •• , .. m,;~'tQ.v~~~J. ~CJ • 'J• .... •"r"-·wii .. ,: .. -41=~··¥,N_A ....... ""tt'Ui!'~ ... 1~••.,.'-A-I~~
.;.:. 

Th= DCF IA"Sf "lculaic:d usin~ lbe 1 COD DCF and~ bi~accumu!Jtian C11Ui\"alency f.Jttor (OEP) (U,S.I!rA 19~Sb) u folia~: DCF...C.'!l.S ll 0.92 •l,S96 · 

The DCF"u c:alcutatalusing the lCDD DCf and a bloac:cumulllion eq\ii\-alenc:r fa_c:tor(DEF) (US. EPA 19~~b) as ioii•Jwt! DCf-4.2-lS x o.i~ ·~0&.2 i 

I <:.~~;;~ ' ~ ,J~~_:;:•·"-~:~~.J ,._ ~ .... l,:.~:r ... ) 1 
: i: 

-· ~;-

I 
''1 

. :J 
-~ 

__ ._. ----------- ---·-



k~:.~:;>.:' .. _~ ,, ;~·· ·, '·~;:·: ·' ·;; :~~. •:; ":"':' -~ 4 •, 'J.·~::,.:.; •~.", '.•• ;'~!! ·, ':~:._:-,:-:7."~~ :--:~•; ' ...... : '' '• ;:··:: '," .~::..:.,:'",... ;'~•:.· ,., ~ >·'·: ~-·: , ~::=~~~::.~:-:.-· • • "' e •" '• , 
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.TABLEC-4 
' I 

WATER·TO~ALGAE DIOCONCE.NTRr\TION FACTORS 
(mg COPC I kg wet tbsue) I (mg diuolve·d Core I L water} 

{P~ge 12 of 11) 

lPi: R~por.•:d_~_·•u~s~r:.~ ; · · ·: ;· · '.:~~ -~c~rr:i!Ef :~~:;,: {: .!.. !; ~·J ;itE~(~~;~rr1.~t!~{P.~lOii~l!~~!i:~ill~~;~Jtl~~2~r:v:·{ ;{~ ~~···?; .. ~.=-:.~srt.clrs) :;.::·:, · ·· · _. ' 'I I.L,oou Fisher, BoM. and TC)'5Sie {1984) j1-Jol ttported Thalauiosira psco.a/(mt~r.a 
Dunafiella terrial~ra 
EttnlitJIIi:J hw:ll!)'i 
OscillaloriD Kt~ron!ehillil 

1 
10,000 ! 
4,600' l ' 5)00 I I 

S24 
1,015 

25.5 

Munda (1979) 

U.S. EPA (1987t} 

Thott~pson, Burton, ( _ 

12-d•Y ~llposure; The va~ucs reported in Munda ( 1979) weJe 1 £fflCroltlorphn prollfutl. 
_ convut~ lowel weight using D ton~rsion r.atiDr or2.9l•. _i!,_"_cu_·'S_vi __ ~·s_o_iJ._e_'S ______ ~ 

6-day tiposutc: dural ion I Ul'v lactut:G 
)\linn, and Ng (1972) 

1 
Notte~rted --- ¥ -;;~-p-orted--·--- ]. r.ooo I 1 . 

Notes: i i 
j (a) The reported v:tlllCS ate: prc:5c:nlcll as Inc amounl or core in III!;IC: divided by l~c amount nrcorc in water. lithe values ICf'Or'IC:d in the studies were pre,sentc:d as dry tissue UICighl over the amount or COPC in water, they were: converted to wc:l weiglll over dry \ltcighl by d!Vidinsthc concerllrillion in dry al~;ac: tisst:c wciJ;hl by 2.92. This COI\'W'etslon factor &!SUmc. an algae 1ot.al weight is 65.7 pen:cnt moisture(Iscnsec, Kwney, Woolson, Jane' ~nd Willi.1ms 197.3). The wnvc:nion fac:or ... -as alwlated as follows: 

; 
,;'!.......---

Ci i , ---~:----~'·~U~g~at~g~a~e~~~t~af __ K~~~g~~~~-------: 01'11/UI Ott jiiCIO"" 1.0 1 algafl tcllJI wefglrt - 0.67S g algae "'~~' w~ight 
' 

i 
I·. 
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T1\liLE C-4 

l 
WATER-TO-ALGAE UlOCO~CENTRATlON FACfOHS 

(nlg COPC /Jr..g wet tissue) I (m!; dissnl\·ed COPCl L wnlcr) 

(Pa~:cJ l nr 12) 

The recommended IJCF \'Jiue VIU ca1cv1~tttd usin~ the seomc:tric: mean otl labonllll')' \'alues .as !ollows: _ 

'IS,700 Buser, C:n1ficld, •ntll....:tPoinl (1993) I 2.1-~ c~posurc dura1ion 
··----·- ·--·- ____ t:_ ·- ---

.:oo Dobbs. Chcny, and C.aims {1996) 25-dJj' O.piiSUIC: dl.!r&licn 

1,00{) 

Compound: · • . : ' .. Sih'tt · · · . . . 

M b il The rccorr.mcnded BCF \~luc 'la"JJ ~1tul:lttil 

--~-

.. · ... · 
. J-',000 

tJ,!KKI 
. z..:.ooo 

66,000 

fisher, Oobe.,1nd Tt)Uic (198.1) ', : I Nat rcporttd 

The n:conunended UCF wlue was calculilted using &he Gtomclfic mean of 11 

Andf)Uihhcn ko a:~d Po!ibZJICIU ( 1973) 
'· . ' ~· 

_Soda)' CllpGSUIC dunliDI'I 
:·=·· 
I' 
~ ... ' 

. ! ~ 

.. 

Clrl,:,"')'llaroso~al rtin11anJtti 

CMort:lta \"U/gariJ .. 

Not reported, 

Jltalo.CJirui.•a pJClldattarta 

Vunalitlla tbriolt"Cta 
Effl!liaHin Jiwrlt')i 
0JC:JrtJfOtitJ 'KOrottfr:hiniJ 

Not rerortcd 

Ul\TI rlgrda 

·zss 
.a,39S 

Daudin (!914) 
)4,dJ; ~posurc: dL:rlllion · __ ~-CfaJoi'IJO~IJ . ~. 

70 
600 

1.'200 
1,400 

170,000 

Oeurcb, Dorg. ~0$1tr, Mc)-et,and Moller 

(1960) 

. 9-day cxposutc: duration 

·' 

· C{lcliuros fragile . 
E'lft!lttrrrorpba sp. 
u/,'alartuca 
FliCJU scrrcJtuJ 

Marine plar.klon 

1. . 

.-

------- I 
-.~) ·.;.:~ 

... I 
1:: _ ··... -; • .. I 

., ... ,.~~ ....... I •• '•'•.))('·.~ I 
! ·'-!· .. - .• ··-· ..• . . .. _j 

- - --- ···~-- ----
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TABLE C--4 

WATER·TO-ALGAf: BIOCONCENTRATION FACTORS 
(mg COPC I kg wet tlssue} I (mg dlnolved COPC I L water) 

(Piii:C 10 of 12) 

The ret'tlmmendc:d DCF \';tine \l'.U calculillcd UJing the geome!rie m~n or 3 laboratory values II follows: 

!00 
s,ooo 

!1,931 

1 Thompson, Burtcll, Quinn, and Ng(l972) 
I 

Vighi (191U) 

NO\ rc ported 

211-d~y c,posurc duration; 1hc: values rc:parted in Vighi (I 981) 
were c:onvcl1ed 1o wet fti.&Jlt uaing an unit c:t~n\-enion fac-ror or 

. 2.92'. 

The recommended DCF value was calculated uJing tl:c &comctric mun ot 4 labonltory nluu • foil.,_.; 

TNol reported 

Sell!lftntnrm C11pricomutum 

l2 I HutchinS«Und Sto!l;cs (1975) 16-d.yuposun:: durttion I Sctnt:dti~J~~Uip. 
J4 ! . I 

~ --- ------ --------··-·---

. !. 

~o0 I Thompson, Burton~ Quinn,-;d Ns(l9li) --~ Nol reported _ ~N~;~tcd ~ --
1 

~:: . 



rr: 
\ 

"" \D. 
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TAULEC-1 

WATEJt-TO·ALCAE DJOCONCl::-.'TlL\TION l~t\CTOitS 

(ntg COPC I kg net tissue) I (mg dissol\-td COPC I L water) 

cragc9or J~) 

,. \ 

., ·,I'· ....... - · ... ~.... '"~······~·---•~•~,·-•\"<~'•'·~.-.·(t·•oc ·,,-.. ,
 .. '· ... , .. ,.;--·. ···t ·-· .. ·· "';)'.~·····,.-,,:\·"'•j7•~.,' ,, .• ,. ·: "" . . ... •··•· . ·; .. to 

. :: Rrlrnrlc:tl·\'•luu~ ~. · , : . • : •. ···: ·• . .-lttfcrtncc• · -~ t '·~ :f', ,~,i~~ "~! !(·;·~· !d:• .· ~.:-E•pcrlm,C:f\ tl,,aramt ttl·.~.:· .!"·".•.~.·.·: .. .'· · · • "-'·'· -~· .. •· • ,. ·._.,,_<..,lltdu ··.·.:·· ~ •···. · • -

· -··· · " ,, ..... ..,~·· ·., •.•• · ·:.-..-·; ... - •• •;...-T-..:!"'t."·~'YI1.~.$!"ffDi!.O~-;,\
'\.!P'l"'-;~·l'l'i'#;~---m~-g:~~.t.~t.~~~;-

•.. ~·;,•.· •·.-·· :,.~,··r•··-:-:::\•>•;-:; "'''':·';'' 

~Ofnr.u:_Uid:· 1; ·':! · ~d'!'ipm·-~: :;"_t ·:·~: .·-,;.~ .. p~;~~'f~·~:!~~-?.:S~lfi?Ji.:!~l?5?-if~..cn'i~'il~~~
!i~r.~~~~~~~~~!~~~M~~Ht-~fifJP.~f,,~~~~;l~s~ .f.~.·~~·~~? • 

lhc ntof'JVnended DCF \'lll.lc 'IL II calcvl<~led using the &tocntlric maan or 6 tab<ntory \';\I:IU u fDIIOI'o'S: 
; 

300 
r.ooo 
)70 

Fisb~r, Dohc, 1nd Tc~ssit (19S-£) 

ii 1.000 I 

~----------------~----------------------
----~ 

2,065 .I Jlulthinson and CzyrsJca (1912}. 

·I 

I 

Nut tC('QC'Ied 
I 

71toloJSi•l~fra pnttrf4"atta 

Duna/lcllo lc,.tiol~ta 

Enrilit:lfirl "tU.f!Q-1 

0Jclrltllo,..,a Mooronit:hi'lll 

:!l·d.ly cxpnsurc dura1ion: T~c \".iilur:s u:roncd in Uutc:binsol\ ;,nd' II Lr:mruJ ''aldh·fona 

Cl)1Sh { l ?72} v.-crc con\'Cr!td lo "'t' wei;ht u'inc a eon'"CISion 

f~dllf or 2. 'JZ •. 
. . j 

,-,-,,-000----j Thompson,llutlon, Quinn, and Ng(l972) · I " 
Ncl tc.,cncd 

~nl 1cpoW:.J _, 
Compound: •• •• ' • • .•: •.•-·.· oo;~ •.,:.-.- ...... -...,,.~:.;,-..:,{.~~~i(i'':.tr·['{•~~~·"-

·.;·'-~>~~·r" .. f~11;·•·!"' .. "•""i!ot;t .. ~-;._rty;~;·~•:.-.·~· ·. · :· .. .. . .... , ···•"'" .... 

'j Tile tCCOlnm~ndcd UCF value: was cllcula1ed usins !he t;ccmcrric mean of S lab«<~iDfY \;dues as folltrA'S: 

!. J43 I Jou1ny. Vassc~t. and faard ( 1952) I :!5-dll)' t:lposvtc dur~:ian; 1hc ,-~lues tC:Jl(ll~cd in Jou~ny, Vasseur, f Cfllo•.-lta t,.fgDrif --

~~ : (~ ' 
and Fc~rd (1982)v.'Crccan.,'Cr1cd ln~A--ct •ci&hl Ulill&.llnunit 

I 

con\'CISIM (ad« or 2.SZ'. 

. ·-----------t-r-- " 
' 1,600 I NA$(1970:) . j Notrci"CCtt:d 

ilcnthical~c 

. - .• !6.J IIi I ratrick, Dou, and L1rsan ~ .s CJperi~cniS ccnsisliiiS or '·mon~b Cllposurc duralions I Mixed :~i[:Ac 

II -~. :~:, f . . . . ' -~ . . . I . f 

s,ooo ·: . 1 ·. I. 
· 

Chuxnium (IO(JJ) • ··: •::,. :: · .. :: r:; :. ~:~ ·: ~~·,·~-~~!:,r.:,:~-. ;;,:;~!<-,\;:,;.nkil" ~? ... ,lt
1~i ~ '· . ..._.;t;:~.:-~·1'.;,~.·,.: ... ,('f).'s~.~ .. !~"i~ :Rcc~en~ed

 DCF~\11lue:,4~4o&:"~.,.~,-;'i~ 

_.. ..... . . . ...,, • ~ ! .... ~ ....... , .,i' r-, 1'7".,.. 'I .... ,.., ., .... \.~,. •• '01 • ....._ .t·; .• ~ ............ ~·-... ·•er ..... '!•:••· ....... , ... • ........ ··~· 

.t,or.o I Thornjnan, 0ttr1on, QuiM, and N&(l972)_ J ND( rtpalcd 
l N:n repcrtcd 

2.000 
~- .•• , ... , · · • •• • ..., ..... .,.. • · ·• • •• • .. _. •. ..,.,. ;•·•··~ "'• ·•t-:-J ·i:;:"'lf': -:..:: ·•JI , :. , ••. ,.J '.: • -· '~""'il' ~~- •fl. ··- .. t- ·• ···• • ·- - ·• •.;.,... rtr • --·-• · · • .,- • ··•• •·• ••. ,. :o~i· ,,. •• 

Ccml!ound:~ .. i':Oi:k.oP~~~::~'-J~~~-~;,:-_ . .-:~:~'(i}~~~;~(~-:
JI~:~J}t~'it~~~1i[(}~~.J!~:!~:.~f~~Fi~~{_~~~'ill~~~i

t~J.{~~~fj.~~i11.tltt.s.~w.~~D .. ~f·~t~!~~~S.1!t;~i~t~~~ 

• . •• ' •• ,. .. -: ......... ~ .... I"-.::------·-

1

1 The """""'"dol DCF """'..., ookubloh•~•llo< .......... m..n ofSiabof"""nl"' u loll,.>: · . __:_ .: 

· ._ 1" . D.ulicn and Cote (J9B9) · l.50-d.1yurGSu!c dur:ari!U\ • , I Stcnt:!CJmus quadrlcautltt 

I 827 Slokc•; lfulthimm, and !Uautu (1973) l-dayelpOSUre duiarion 
Sc~nt!f!csmutsp. 

J,644 
,, 

·~--------------~~------------.. --------
------------._----------------~--------

------------------~------~--·---~~-----
---~· 

: '{!,: :.": I ,··-.! . :~~-. ';' ::' ~j ) ·-''-:-~,, t .. : 

----- ·--- -~--------
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TABLE C-4 

WATER·TO-ALGAE BIOCONCENTRATJON FACfORS 
(mg COPC I kg wet tissue) I (mg dissolved COPC I L water) 

The reconun~ndc:d BCF vclue wu baatd en or.e study ::Ill follows: 

600 Thompson, Duuon; Quinn, and Ng (I ~12) 

~~~p~~~~~:.:.::;. --~ ~~i~~~~::~.-~-~-%:~i:~.-'-~::::}' . 
T~ recommf!:tded Wille: '1"111 ealcul:aled us in& the geometric: meal'! or 2 laboratcny -valu<:s as follows: 

I 

Tliompson, llurton, Quinn. and Ng (1972~ i Not repcntd 

·----··------ I 
c~pound:::··--· 'Arsenic:.;;:-~~:·:_/;_;, :.· ');; 
:__l.;__.:...:.....!: .... ::.;. _ ........ _:· ·-:.~:.:. _;. ~:;· .... _ .. :.. •. :.:~. ~~ ... .... ~(.~~~- .. ~·-=.;.:~~-~.:.:.;;.r-.z. 

The recommended YOJiuc was calcula!cd using rhe lJC:Dm~lric mean or J laboutt>ry \'aluc' u foiluws: 

.s Andenon et al. {1979} 4:Z-day tXJIO)Ure duration 

Tbompsoo, But1on, Qllinrt, :md Ng 1972 Nol reported 

The reamuncndcd Yalue was calculated using lht gcametdc: n~e~n ~fll•boralory values as .rollowt: 

'" 
.o" 

21) 
1,000 

Thompson, Bul1on, Quinn, md N& (1972) NDI rqKI'fc:d 

·.---.-. -.---. 
.·. :.:· 

t:::~~ 

umnamit~or 
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·TAULEC~ 
I 
I 

\\',\ TElt-TO·r\LGt\E UIOCONCENTI~\ TlON F,\CTOI{S 

(mg COl'C I~· wei tlssun) I (mg dtssuh·cd COl'C I L water) 
. I , ·,. 

·' 

Wllt;e 7 nrt 2.) 

:i 

'\ 

. ' . l . ·~. '='- ....... _ ..... _, :t ..... , •. ·::.·-~1 .... , •• 4/'.~!i'C11fi\·•·.,. ....... : .•. -..... , -. • ............ -..:,:.-.... , ... ,.\_ .......... .,.... ...... __,,r."'.,., r''~•~, .... .....,.. . ~ .... · ·~- ... -..• -l 

.·•·· .. RCJII!rltd'VJiuts•;.c ·. · · '· .• · J '· · •.••• Rtrcuncc;,:.;.• ..• ~::~:-'·?.1\ir ,,:., ..... ~ ~~l"i\,r"''·", •·':'E1ptr~me.n!•ll~~r•I'I\Cit~$i:.v~.:.·:~·
~(~y::ll .':~-~,-9··--~-;: -fr .• ;:-ISJ1tdtb ·:••·· ·:~-; =··:·:;:: , 

':""' - ---

The k«Mt".mended DCF \'lllur W:IIS (31CUh:llcd usin& the ccomc:tric mun or llab«:atmy ..... luu u rc!I~'S~ 

· 'I' .1,090~ Ge}-er, Vis\llliiiJtlun, Freil:tg. and i(o:tc 

I ··. (1981) . ..:.....-------r·---------
JJI lu, Mctc:tl(,llirwc, ai'ul Willianu (1975) 

Onltti)Of1iu~ r:&~rJiacu,., · 

~~~ou;,;: ~.- ;, ; : rc'~tld,l~obcJ'f.:nc ::::~;,~1~~n;u~~~\·~~;q,!';f~.::Jf11·~~~Jji~, it~lf]~,i::p =~i~1~~;~,~!~;;~:.t;~f
f.f4~~~R~~.-.~~~ti~ DCR.~aiq~:~4,001)!'r-:)i;~.:; 

No1 rcp«1cd Clllo~lfa fust:# 

~ • • •• ,;. ••• - ;• •,.(
1
.t",: ••••· .• ••""!""•··•·'""•-~-.J..:};,.'!,,_~-.1L. rlot~i:.:~ • .,.,~~f:l..;_.~~~;;-~; __ ll..,t-~ •• a,.~,-- .:.u ...... ..,.., •• ,.'"!•••~··••••-···•··•· .. · • • 

. ,._ .;.. 

The rccommemled DCF Vlllue "'"~S based O:\ one 'tudy as fcliQ'IIIS:. 

·----.:·000 _j Gtj'Ct, ~olirzki, and Frcitag(I9S.t) j l-d.1y Clposurc tl~r3Lion , ,.~tla{u1c~ 

: • .:..-. • :o •• ... - •• ,.-·~:· 6 , ..... •:r_;·-·.-... • .... ,~-:,.·ll~'";''f'l!~··:..•~1.
1 'il""·;-i··ft'~i."j_}-c"~:,_·t:""t"..:.'•··~;•• ... t:~,• J•fj!T.a~"'!;-,

;•~'-.,.-:·•:,· ·.· •• :;-. ~ , .--. · .- ... · .• , !.-...... , 

Cempound:· .\ :· . ': rent3thl01~htr.al :; ~' ~ .~···t,; :: ·:.::: ~N~·~j~f;·r .. _:-~;· ) :I ~~r;:e~-.~ l.,· •.• ''!O:~": 1:1,-: '· t•··~. ··~',~\[,'~~~·~· :.{r-~:S!l.:1~ ...... 11 .. '!'!'.--t Jtf'.cillnment!ci!:IICF. \'l\ltit::•l ;711·- ~=:~t;;-~·1 

. • • • • • ~- '···· ";•- - •. ·• • .-•. : . • 1 ........... ·~·l .......... : • ..,. ..... ,:l . .,.. .... ;r.,..t'"t• ....... )~J!.,.-:-i ··.t··"r.~ ... ~it..~rr<.lt:J...fL:f .. t,-.:~:!Jt-;l1 .,~ .. T'l.:.!tJCl\' •. ,;"\i"t•-;_..•:.~-.......,, .. .,u ··"""'~·-~· , ........ · .... '; ......... . 

Tile rcccmmcnded DCF '\illu~ ch;ul<1tcd usin& the geometric mun or 4 labmllll)' '\'i&lucs ~~ rollo~-s:. ---'~. _, 

(198l) . . 

ji-. 

1~'-

1,250 I Geyer, Viswanltlun, f1eit:tg. :and .. .,;- ~,1-dly-:'posuu:duratim •:·. C/1/po~llafusrd 

.;-----------------'-----:----'-----..;_----+------, n 

_ I .day elrosurc dumion; th~: ..-o~~hr.:s rcroual in Kane, fr~:irll!=o -· • -- ' 

:!,5).: ll.3h:ania\is (1918) . I Geyer. Klein, !\nus, and uhani~trs (197S) wc:rc ton\'1:ttecilo \\"CI 

1,781 . · ·1 ,,,.ci£htusins•n unitcon\-erJion faaorof2.92'. 

1.266 l' WanG,.lb;.td.t, W&tall3be, Koshibwa, 311d \., Nnl n:p~tcll l Clrlo•t:llafu~ca •; 

G~)-cr 0996} · 

.... ._...... 
• ~. • , ... I • ... .. • ••• r . r.... ........ .. ,. . ......,...... .. ...... . ....... ·.r·n---·~ .......... ._. ·- -~ ·- .• ~· .. ' ... !7-":~· '•L "·I ~--.-~ ,· ......... • 

·, . • ~ ........ , ....•. • ....... ,:.'··.-' ..... \r.,'!'I, • ..,..,....: ..... • .. , ... J.J·..:p tlld ":t~s.,,~,, .. ~ .••• ,,"Y':~ .. ~ .. ,.- . .-.J·· .•..• ,-.;,·~:· .. ·!.···:,~:-_l.,":r:·· -.... :~·· ....... ! •• -·-·.··. ~ 

~~;..-~-.:·7~· ~. : :·= · >· -'-~'::: .. ,~~:~~--.-?·.~; ;.:·.:·.::~'~;:.~;:~1 ~!!~~~1~:~~::!_:;::!~: ~!: ~:4~~:··;';,:;~}:;_:·~!~- :;.Lt~~:
. ··~·~·-:~.~~::;~~;;·:· :'··'.: ~~·:,. ;: ~< {.~ · :~.- ... · .· . .-:.-.:~-~ ·. 

c~Poundi ·::J; ~:.-~ .... ·-~;~~pP.s;·~:~~!·t~'~P~~~·;•. ,.;,tt.·::~~ ?~~¥-~ru~.~~~.¥.!#1~~:;·~::;:··~: .~
t~ii!!--~~?.t\\ff-:!}~::-\;.~::-·.;:•:fi·~~!!ti~~~c..u~~~;~~'=:~~!.~~t '~;2s ~·-~:~t:-: ~.: 

lhe r«mn.-ntndcd BCF \'llluc W.IS based ltftOIIC study It- ron~··: :·_· 

' I' 
~ . 

· · ll.lll . I Mttulf. ~nbom, Lu, Dnd :N)~ (l97S) l ll·d•y ~~pmu1r- clurJtion . · . · OtJo,or:iu"' CDnlillCUrtl 

1
- . .1. • 

• . 
- - . --· 

r .. ·.·:-·- . ·-·-··r.;•;;~·:.'.::.: .. :"-'"~ .. ':.-":"!i): ... -,·.~-~~1;;..~· ·~···~?J·~--·=,;.~~~'--·t··-c·
.-:_,J":-.. !., .. ·~"~~':·~!t.)'·~·~~~~ .. ::• .... -•. :::· .. : ;.-, _ _. ··!·.·.- - ~~- ...... --. ~--·:··~·· 

Com nd;· ·:;.,Uc tad'ltor:-.;·~··· -; •. \ .. ,..,. :\ ,,l,•.l,~':l•·.:•:,!·•'..'l~ •• ·l.':'~'. l •. ~-:.:'~1! 'J, .. \• 'r 't.·H",...,J .,.<=.;~--.• ~t~~;-.!Rcconunended·UCJ·,~":Sillc:.21 (KXJJ"::·;·· 

I ... ~. .· • ... J'.,., ..•. · ... .!'.·•~·~- •.···: .. . , :.•"·•t·~·; -..'iJr ... ·!•·~ .. .,,~.~~~~ ........... ,;:~'·!#!fi~~ .. ~~ ... ':...,·•.tr~~-.-;-!!•<;;'•!.•!:,·.:.;.· ....... ,_.-.. !•.r:!'l!·:•··;·~ ...... ,! .... •::-:·:· · 

I 

.II The rcCIOrnmcnded UCF \'.lluc v.·as ~lased 00 0.11~_11Udy IS rou~n~o·s: 

21,000 U.S. ErA (1979) Nolreponcd t\J&3c 
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:TABLE C-4 

WATER-TO-ALGAE .IUOCONCEi'iTRA TION FACTORS 
(mg COPC I kg wet tissue) I (mg dissolved COre I L wafer) 

;{P:lJ!C fi nfl Z) 

Tile rca.;mmcndc:d DCf 'IIJiuc WILl ta!culalcd using the ,eomcltie man of 4 labClCalocy \"lh:u as follows: 

24,&00 
•--·-----

Geyc:r, Politr.ki. and freirag (1984) I -day exrosur' duration t.:MorciiD fusca 

,-- 610 Jsc!'lsee, Ho:clen, ,..\'oo:son and Jones (19l6}-~-d.tyuposurc duration I Ocdl1t;OI'Iil"tf Cdtc/iacu•n 
I - -

4l,fJ9(1 I Kliftc, freira~;. G~:)'C1, Klein, Kraus, and l~dayui'IO'ulcduraticn; the values~por1ed il7 K«le, Freitag, l Clrla~~llafuzt·o 
!Laftal'ialir (19711) , Gey~:r, Klein, Kraus, and L&h•nialis(l978) wcfc cunvcrted lo wet 1 

!.-- --i 'A'\!ightllSing Ill Untl a!R~JiDfl (ac;tor of 2.1)2 1 
• 

24,717 

1
, Wang, Hllrad1, W111nabe, Koshikawa, and 

Ge)'C r (1996) 
Notrtpmcd Chlnrr:lta fuse a 

The recommended BCF value uiculate:l usin1 the geometric mt.~~n orz laboralor)' w!ue••• (oiJOW1: 

160 

160 

l..lSctcr, 8Jrtcll, Laslla. tfolmqubl, Ccmdie, 17-day exposure dararion 

1
1 ObitJgttnfurrr CDrdlt~ciiWI 

Drown, and EvanJ(I97tj) . 

--------l--u.s. EPA (1976j Not reported . AlJ:AC 
T=•l.l~ -~S';J;,:~~-i~- .. •' '•'.• .-•, -: J. ,. ~ ,. ~-r, ·. _,;,•.- ••.·••:-:-.,;c"~-J'I 1~· ::&:'1""'·1t: -~~~Ri' ... - cfedbr.:P:1,;.1·····6IIJ' i:f'-;'-' 
... ~;;,~ I ii[~(~~-=~)E~\•·4,..;.t':~~'~"~- ;. .. ~!!.,•IIi.-:; -~ 

. -·---·-.::;~.::---· 
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T,\DLE. C-4 

WATEit-TO-ALGAE niocoNCE.,.'TRATioN F,\cron.s ,_ 

(mg COPC I kg wei tlssue) I (mg dlssolnd COI1C/ L water) 

(Pil!;C 5 of 1Z) 

,. 
:I 

. .. '" 1 .. •····- --...• .- .- . -.- ~ "0"~i.--"" "-T;:.rfi.-:1~."'¥!\"~r-_,;,~·.n,·~. ,-,.v. _._., '. '·•· - .. '''• 1\'"'a=•:-.)-r.•.-u-.:l~f:.l''• .... ,.-.,.,. ':-'!·· . • . , .. , •.•. 

'- ntrl'rltd ~'aluu ~ .. : • '·:.- · . · -· •: · ·.• ·'.•lldcrtntt •.1.: ~ ·.~·:~ ~ ... ,-- ~!;.li;~_,,'f_.,..;r.~1 Elp~rlci'~!I!~I:P~•J.*!!!tltrs.:-~~~ ... ~,::l~:.~·:·."f: tt.~:~.
.-~·~·::::?.:!1j~Srctlu:.:~ ~:.f ... :,~' I.' -

The ncommcnded UCP \?lue •-as calculaled usins; the. seomctri~: l'llt2n orz labofatcry\'ll=s u iollou.-s: 

:S.-100 j Gt)-cr, Viswa:~~lll!n, Freitag. and Korte llodaycxporJre durali':w - Clt/or~llilf&UctJ \: 

(1981) 
. l ' .. ' 

18,:!61 I SO\!crg~:n(l?iU) fi7.,hycxposi:rc~~llllion ,. ChmHha,a 

• · .. • ...... •• · • ·"J,· _ .• , • • -~. ·""- ~, · ~fl(" ....,. :J-t~'l.~t.~ ·~·rPTt!)t~:ss.":t?.,_, •. ··""'·· ·.:-!:·· · ·-t-v•:-t·ot:-=-\f.~~:r·"'·· ..... · ··- · · ·· ·· · · · ·-·- -· · , .. •· I 

~~r:~-~~::;i~::;;: m.t~~I!C'>tl'h!~~~~~Itt'n~~~~~~·~B\~:~lH;?~~~t::i~~jtt:'f~~~-iti .. ~iiP.km'1i~!=!~~j~~Wt
~'W,~'-"~~l3if.i~l~n~P.f~~?lLLc:.:,: ~p.,~_;:·~i: ~:;; 

The rcconunc~dcd UCF \'aiUc: ~'IS b;ucd on one: study :lS rollCIIIo-s: 
. ·. 

__ :s.~oo I St\nbofn. Mc:lcalf, Yu, and l.u (197~) I Jl·cbj'C:llj'OS'~tc: dur;nion j Oo!cgo<'~it"'r OJrdiaru"" 

,···.~ -·-· •• ~····:-.·--·•"'- ... ·•CI', ...... , •. ·t:··.- .. J·-:.•i'""t'"·"··· • .. :\ ~ .......... _--: ••. -·•·4•- • 

· -~ • • . . -. - : .... :·: -~ -:- _ .. ~ """':,....--: - ••. • : ~ •• !·! •• --~ ~.:·~ .... .,:,.::~~~~-.'i.·:·von.cnt ol ~n~~ i:O~ ound' ... ~:-·~):~...!;:'4o..o:~• ~" •-·,:.....h~).·!.-,~~-' •-
1 .. ~-~- ~~~.-........ t:-:.;: .1·: ~: 1 • :"f. -· .. •~~c ··r • '· 

. ' ~:: : :·/" ··~ . :·-.~~:·i,l·:~-:·.~;.~~;~::~~-;,:_; ·:.:.~:·~~~f._.~ .. i'~'!~'~~;~r..~;:.:~;~··!·J~<.;::·,:;~~~;--~J..~~::~~.t;~.~.~~::;~~-.;-~!.~~-~!J.·~~:"·i~~~·:>·~,-:·~~:~ .. :: >- :~ ~-.;: :-·f '::~ .. ~ 

~~p~n~·. ·; ~ :·1· ~A~!onc:. ;: :f/·(i;~ :- .!:' .:·, ~:; •• : :-' !; ~:.~·~:t~:?Ji~~;'\'~~~!.~~~~.~~.~~"!f:~'~lE'£t!,~~:l,;.;;!~~""~J~S-,.,-.:.1·~~l\~!IK:rt.
!Ltd· ~F.satue! ·.'1o.os~;:.:-::<, ~-

. . .. . .• .,cr~~ " . .,,, .... ,._:.;:.t ...... , ............... J~·II!,,vJ1·~~l~i! ~""'~ .... ~N;;~, -m ............... ..., ... ~ .. - .... ~~.;;.o• .. -• . .-• ... -· ... ~ 

l..'lbor31cry d3t:l wc:re nol avail:~blc fer I his c:ompou:u.l. The liCF •·u c.."'lcubted usinJ; lhc follo,.,·in; te&te!Jicn cqu~lion: '- ·C: 

lo~ UCF .. O,S lh loG I\,_ • U46 (Southwonh. Ue.1uchJmr, :aml Sehntictlcr 1978), whe1clo;_: r=... ... 0.122 (K:uid:orhnd_ tonr; 1995) '· - . 

• .· ... :;::-,,. .. . . ·: .. -:~-· .• ,;;.;.·'·-,· .• ···•• ··;.·~f.x·· ~t :·'"~,.·~~.,..;-_.-.t-....··~~·.~,;,;.A.';..;.!l.t..·t>~}::z.~~~· '!&:.":., ..... -.~~ ,·., .... • .. ,. .. ... - . -::-•··'~;--11 
.Corn~nd:' , ... (.;~ £~11\t."lionnnlc • ~ -.. ~~:i':~'·' :~!; 1• ~;~ ~ ~·; \' ;:1 1/.,~f- .,:,,:~l,··":-::o-'-1r~:.~ ;;;t~ • :r..~'dt-u"l!>:,"'.~'§.t,n, -.i-::1· ~i;!r;3t:;§S'~ t.,, ~i:.,-.~·~j~Y:R:«Ur.mcndcc! -111:11 \"JI•Jtl' '0.1 h1 :· ·,·..-~~ 
- ·.•.: ,'_...• •-,. -'-'··· ••,. .. ••• • "'. -, •·•··~. • .T •'•'·" •'to .• ,.,. ..• \."·- """''-'(..~, .. ,-,..,T.--. .. ..,:0,.. ~:.,.a.... •• • ~·....., ~ t;.".:• 1:-t"'~· ·"*"• ........ ,,..;-•t!~•......,•'tii'•P·..,._..""_•·••.- .. :-";.,.~•1 ,.._ 

l.3!lm~tnty 1!.11~ 1\fC not 1\'l\ilab!c fer this CCJr."t.,lftmcl. Tile IJCF WIJ alculatcd UJint; the: roll~ins ICJjttniu:t t:qu~l;ct.: 

lo; DCF •O.S19,. i~•~; ~ •. i.l46 (Swrh\1.-otth, O~uc!ump. and Sdnr.ic~cr 1978), whet~ los K... • 0.25~ (~ridolhnd l..rong 19!1') 

·ecm· .. . .d ~ .. ~ .. ~:;''· .I . ~ ... , .. ·; .. ·~··~.J·:~t.~~~ :~.:::f.c;~;(~·::f1~ie9v:rs;"t:&!~ii·~,:~4~}t~1s..;:··.a..~•!•:,,-f·~~!-~t:>.•~'~··
~ ... ,~~~·.,-·rl~-· ~ .~~-:---.-.-. -.----:.-::-~ t. ~--.. • ;-:-- -;------ ., • 

'l

. . __ poun, ~~.:,·: ~~~ Ch .. «o19nn .~:·_.·. -=:, .:: : _::: i~· ;~; ~.,.,·:.t·':".~l'f~cl·1· lt.·!.t~~<:~·:~~JtJ;!•:·.oM~·l=:·;~:l!.ri~~X.: r..~i~\~ ;.:;~.:~l.;;~(~!~~~~.:!Rccciiiunendcd;lJCI:Z\~1uc
ii:2:!i•;:::~~tr~~~ 

. , •. + •. , • • ... 
1 

~ •• •• • • ., ... 
111
•. •••• ,......... •• • -• •• ••••·• •• ••• .. ~ • • r. • • •• ,~ •·· ._. •• ,..-..,..,.,..~oi.T:,.t"r'• • , ..... , ..... "!• •• •

4 

• • .., .......... 

\..1bl1tliiOI)' dll;s fO! tltil tornrourtd were not a''llil•ble. The UC!! v.'3t c~ku!Jted :~Jins tbt: roilowin& tc6;tcnion cc;u;ation: . . . 

to~ UCF • O.!U9 x lo'- I\..· J,I.S~ (So~tb"-·O::h, Ucauclum~, •nti Schmieder 191&), whuc lo~ K_ • 1:1-'9 (U.S. ErA 19'14b) ' 

. . . ... ,..... . . . ~ ~ .... , • ~ •. }' .. ~··. .... f' l: '1'1 ~~'~1~·\Iji'''"•"·· .. , , .. t ·.s:tf.::m''""tr!•· n•r.t,t'• - ~ .: • •. ~~~:r- .. . .• ,.. . • - .---,- -,. 

Canpound:-~·,·!t·~\i~~o~on;shJd·>oJe.~ ~/t-·'t:·mYr.;;Gft;!(IJ,;!.~~~-~ J1~- •.l;m -'i'il!_; ~i'.~~·~!;.-::.:-~~1~~~.·.:-<-:i· ~~'st~;':-\);.!~'-'1~2}. •• :··~:h.~.·-.:rt~fRecommcnd~ciiUtF.\-aluc:;.o.zo;.·~:.¥i'i·, 1 . 
, ,. •.... ····"·':··~···· . ., __ . ..,_ ...... , ......... ~ •. ~ ........... ·f·~"'"'"'· ···--··-"""'.,....,. ,,. ....... ..,-..,=~ .· .i,·,,q .......... -.::.:!. ... ,.-.... - •..•.. , ..... :., .. ,.: I 

ubof:~tol)' d11a (ot •his compound •·c1e nol a~-ail:ablc. The UCP was cattuS.I~ usin; lhc ru!lo"ing rcljttssion cq~1iun: · 

log UCF •0.81~ J~lo' J.:.. -J.I-16 (5outhwonh, Ucaucha•np,anclSdtmicdcr 1971), ~~t.·berc J,'S.:.,. aQ,SS {baKcloncquahondc\"tk,tcd byllansd1 and LCo 1979, c:ah:ul:~lcd ill NRC 

(1981)) . 
. . . . ' . 

~-- . ·., ··-·. .. ·l· ·#.· .. ..., ··t'···)i: •.. ~ ·.,.,, .•.• ~-:. t·i\'"'"""n·---· ~ ''i!.tt.~~ .. : . •. , ..... ,~~·:gv·~~t.., ·c·-·...,.· : ......... . ~, . .-; .. ,· ·t : .... :.. ...... -.··J·.::-~~-.---.~L""'''-r"· 

~pound:'- =•· ~;·,\ J;4:0iol•ne 1~'..~,~~.,~~~~~·t .. ··r.~-i11 '·j.~l.;{:;!t:'l:til~1.1r:f.i"'!i-~,''ti1-_i! '!\'t,•.f1·!:'!-"f~, ~r '~!ti~~ -~. l.,''~~;~.f,@ w•~~!Jt.=;::.~~!~~'~) .,,1R~tende.t·oc;,\11lti~!-. O.Q-4: ::;· ~-~ .• ;._. 

........ , .... ~.- . ,. ,.., __ .•• ···,-·~ u ••.. ~ .. _ •• '" ......... -.u~ ........ ~ .,.r _ .......... -. ~- ._ . .. ~~···~~... .· .. _ ...... .,.-... ~ ... ¥ ... ,.•····-·h· ...•..•. _.-

l.Abonlcnydala for lhis (Oillrollnd "-1:" nolavailllble. The UCF wu ulcutitcd UJinj; till: rollowin; rc&rcJ1i(lll equation: 

log SCF"' O.SI9 ·'locK...· 1.146 (St'uthworih, Dt:~u<hamp, andSch:nicclcr 1918), where las r._ •·0.26& (U.S. EPA 199Sa) 

•·· .. ··:'· .· · · ... • .. s,;;.a, · ·._.. ·:.: · · . --.:~r~.-=.···"~· ~:atii·.·r;;,;·•·>···i-1~ ... •tr-J~:.c~oz,;o:.iSJ~~~~·'! ::t·;.~. : .... ?.;,~~---~·( ~7~'Y:t-.:·r.r.::~, .. -; .... ~~-,:~'···-'··~·-- ·::·.· .. ··-·.: .. ·. ., ....... -:"· ............... ~, 

·r""'"'OUnd·f.t . ., !•.O:F«ri\SJde"'-'e )o!i ,.!~...: ~. , ~MU:[f.:~o~~~ " Nl1't1J:~ ·~1...ll.: ""~'·i'-·M,.;,·;-N:.':",.,'!:I.h. '.l:·~ili·::~-·.J~~.s:.~·-!~~~Rccunmcndcd:DCF. nlud'l);14.; ~,,-;-,•·.x• 
:l"r.i': ., ••.• •·~~~~~:'••.•-·~_ ... _..w.-:.. .• i' ~~ .u~ ;tDU ol~\~.. :i.AY. • ~ • .:1'"'· !i'':\ ,. ··· •1 ·~ • .,r.,, ... .r-Q-.~·n~:·;"~~-""" ":".!'·•~.':f""M:·"'~··''""~? ....... · . ., • t.:, ~ .... _t .. t, .. •-:< .. n -=-··: 

, ; ... ,._ ';:.~-;=. '-": ·:; ..... ! 

I 

:~.~·:.~~·-r:,· 

,)· ·----- ·I 



TAULE C·4 

WATER-TO-ALGAE IliOCONCENTI~\TION I;ACTOllS 
(mg COPC I kg "·et Ussuc) I (mg dissolved COre I L water) 

(Pa~;c 4 or J2) 

tTl 'jeo· d ..•. ·· ··ob ·'- I ··'~~!'~.:::··'!'.'')~~:Dl~~~! ... ~~-~ ........ , .. .,.,.,,,,,,. 
'-olr• ----· ···- -·- _ ... _..._.._...._~ ... , •• , ••• J • .,._ •• _,_ ·-·--·o4-...... .~ .1:-

l..lbora!ory data were not a\-ailablc for this compwl"d. The UCF for 2,4.dinilrotoluene was ustd as a surrol?lr.:. 
,. ___ •u _ _,_ •,} !, !-a.t•u_ .. _·-~-- -~·-·~;.~~· ... ;.:~:..:.\~~-.... q.,,~::.~~~_.:~·:k~:~c;:~~itt!itit~ 

The rca:~mmcnded DCF value ,.·as based Ofl'lne 11udy as foiiO".us: 

24 

.::!:..:::~~""

Gcrcr, VtlW~n•than, Freitag. 1111d Korle 
{1981) 

l·daycxposure durati!Jn 

The rea>mmended BCF value calculated using the geometric mean of 4 laborall'f)' wlue.s as roiiows: 

3,100 \ Geyt:r, Visw;n.athan, Freitag. 1nd Korte 
(1981) 

1-daye!ljrnurc dunrliOil Chlorl!llafu,ca 

4,79.5 ~ ·~ KDrtc,Frei<ag. G~yu, Kicin, IC.nus, •nd l 1-daye•posun du111tion; The values reponed i'l K"rte, Freitag. i CltJq,efltJjiuca 
7,.SJ4 1 uhaniatit (1978) I Gq~r. Klein. tenus, and l.ahanialil (1978) were converted lo wet 

4,.508 Wang. Harada, Watana~. K.cshika~'l, 1nd 
Geyer (1996) 

weight using• oon\oersion f•ctor (1{2.92 •. 

Nol rcpcxted Cl!lor~/ltJ fllSca 
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'tAULE C-1 
I 
J 
I 

W ,\ Tl::R-TO-,\LGAE lnOCO~Ct::NTl~\ TION Fr\CfOitS 

(mg COPC I kg "·et tlss~e) I (U1i; d1nolved COl•C I L water) 

I 
(\';~l!e 3 nr; 2) 

if · :nfrnrtt•\ V.aluu!. · : I"· •• ·• ...... ·--.... -.. r.r.o·•·l>i"'&-1:'2''-""'"'Tr<Y-·'··· ...... • .......... ~-,~-*''-">v'"'"'v··l~.:.o-'-'"-',.,;:14"'~; 
-· · ..... " .. ,.. •. -.,.· I 

· • · '':-:.::·ncrucllct ;·.~,::: ::-_:. ... ~- ~·Jo· ·-~~"' ~-~..;;:;:>. ,_..~, 1-:\j.m_;mtn.hl;~ut~tlt
l"! r:.r:-:<J';'r.-..:,t.J}.:.f_:.,; ..J< ":- '!-~~ 1':1 ,.<(.;.,Sp~tlts ·-:~1-:. i·::;,:•.::; -~-~ · 

'jlolbora1cry d:at1 v.cu: nol.a~':libbl~ for lhis compound. ih-: llCF for lx:nzo(3.)p)tcr.e v.~s used us $Uffo,~te. . . · · · 

---
~-~·""'"'":::;:;~; ~J!!'!!l'~~~~,;~~;;::~~~~'i'£f,~~~~W~!~~~~ .-~~··

 ;;~~~~Gf.:Ufi'iM•Jt~iifm,i 

Labot~rory du" were nOI I'OI.II:liblc ro-r lhlt comround. lbc UCF rot bcnZII(oa)i'}lt:nc v..U l:icd •n a lllrrl'SJ.Ic. . 
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ubcr:uorrrht:!. V.'Cie nol 1\'aililbiC: rot lhis comround. lhe DCF forbenU'(alr)-rcnc ,.,~,used IS a SUrtObJIC. 
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Llt·o:.:JtOr:· d1t3 .....-tu: not ~vailab:c for lhis (Cmi'O'Jn~. lha DCF !I'll bl:n:f'(alr;.,er.t "'n used. :as :1 suCTc>~te... - ... 
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~~~~0::11~' ri.ll:t ':lTIC nOI :t~Olii.Jble fat this com~nd. lhc DCF rl..\( tx:nlo(a)r)Tcnc "" u~c·l.u :\ sunt"£:~1c:. . 
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ll ~~at(lt}'dafiiA"ef'C lloll\'3llable ronhis C('Orr;'IIJUnd. lhe UCf fC'I' bcpltl(:)!')11:111: WJ$111C.J an St:nt)1:l::-· : ;· . , T • 
• • <. . • • • -. . • ....... ' ••• -.. 

\1
• ~·· • '•·. :.' ,• ,'" :~;'/ ;; : ,,•,"·•:,;":;•-·•",t:,.,/";:r,,'.~'/ ;• •• !; 'O ''" '···.:-•' '>O••w•.':.;<:'i,-l'>o.•,:i••••"~~··•:·o·,_p, .... , •. o• ,!O' ''• ·~·· -· ., · -· .,I 

I I ••. • .. •• . ~ ~ : .'· 7~ ·:;~: •. I'~·-~ i-::. ~-:·::~ ;}.!>W'.",;·~·:~~~~ r,oly~hlo,.clntlcd lllphc:"\lt.(r,Ql.I)':J'(3,1-i:y .. .-~~~r;~.~~~~!~.:?..:~:~'(~!:j,t!;?J~:·.~ ;, A~. :-: :,"';·:"~~·- :~··.: ::~.!~ 

., •"' • .•• ~··•-·•• ••··. • .. , •,.,• r·•.'!•-•o; ... ~ 1". ,~~o• • ..;,'l..•.l,.~., ... ··~~-.-• ....o.a~~ ...... 't.'T(!:1 ..... 4•"{.;.:.•o"r""--l/:.ff;~ • .:r ... t-."\.!'"o"r: ... t .. •,""l.~.•-".,,•.=··:•:.J •l.~r:· .... ·~!."l• 

J • •. - • • .:~.~ "·•· .... ~·.".1-i •i: : ""0.:~".(1...6,.<i\l..tllll:'!~~';!~'-fr:l'i-t"t~~~ri:"_.."'.t:•~1""
'1:.-iU· I ~•n:.~·!" -~ ."•l \.tt~r:-'h"':!J~4.::S#":./...--.,t.•·: .• .;.-. .• •·. ~ .· .-·:.:.. •• ..• - ....... - ... ~ " 

I 
Gompaund:.~ ·:: ·.- • ArOclor•IOI ~.t:-;·,:3" ::-:--?, •:;.i-;, w·-:; ·~!Y!r~t:~::~~lr:·~·r;>.:...':o""', •. , }':~~:.·"·1'-'r!:, •.t.;;!\l.f: .• r•-r·;';J."~,:-\•:1.~-, ~ \~~~"!It;if~!!Rccomiilcrit!cd:UC~."\·a

lue:-~4 7ft,B29 ,f;·;. 
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The rcjlortcd .,'3!ue 14"3S calttll:atcd by di,iding d1c ""tt tissue =«ntraticn b;•1t.c medium cona:niralicn (ppm.'(lPif), A mnntsion f:attot or 1 x 1[14 ..._~sapJIIicd to the \'31u-:. The DCF 

\"'1Uc is b1scd on Aroclor l::!SJ sin~ lhcrc 'IA~S no 1\"'d:iibl~ dala ror I013li'C0. , - . • ' 
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416,1119 S~Jrundit:cilat;.cr (1917) . 4S-d.\yc~rt'JUIC co,\:«101 J254 . .. l Dm:tJlicllo~ !p.. r: 
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r .•.. '; · t' . ~,,_,,..;.1"54 , •. :;._::••:;;~- t.},::.-,r-.1 ~~·1'•,.:..,......,,;~f!' !1'1!i1•._ .... -s.·J '~'~' t 1· ,ol •• ·I'·~~Wol}' litm~! ; .• "':. ", ·,;o:,.~r: ~ 'f.;~;.'• ..J! •F.IRtcommetidcd'UC~\'llluc"•i;~ 76 829~J';-; 

, .'-~'!~{.;;:·e.·~~!:':.~ ._.:.r :-"~~ ·•~·::.: .--.~t--)~~:;J,~::.:~_Q!O:~-·. -.. .• ~:,,;;.-,., .. :~. !"-i-m::::: i . .f~.l~<·"ff:~ ... ~t•:: .,., .• ~ ..... "L-:.~ ~~ • . ::J, ..... .. a.. .... o~.,_,.,,....~ .... ~·~:-· .. t~ ..... .-..: .. 

I The l'tJII:flt:d value: 'lo"ilt ca1CIIl.tttd bydi\idillt; die ""'Cltiuue cenccntr:~lion by \he ,r.cd!IJS!'I. C('necn\cacion Crpmipp1f). "·(Cfl\'CCsiOn r:a~cror lt 10' was IJ'('Iicd IO the v~lue. The DCf 

\-&1\!C it blSCd Clo"' AJocJ01 ll!iol SinCC lbeU~ "'J5 no:n-:.til:ablc .bla rl'l' tOtal reB, . 1 
·, 

~- 4i6,&:Z' ; Sa~nundlhti.lac\;cr(1971) 'I ;.5-dsy~pDSUrc: IO'!"ClCiot 12S4 . j Dvrralldla sp; -
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TABLEC-4 

WATER-TO-ALGAE IHOCONCENTRATION FACI'OHS 
(mg COPC I kg l'l'et lluue) I (mg dissolved COPC I L water) 

... , . ... I 
I 

I 
! 

I 
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If TAHLEC-4 ~-
1 . " i . . . .·. '.'- !; . 

\\'ATF.lt-TO·ALGAF; UIOCONCENTitATION 1'·,\crot{S 
(mg COPC /1q; wet tissue) I (rng dlssoh·cd CO rc I L ~"nter) 

I 
(PO'(:I: 1 or 12) 

The 'iccom:ncndcu BCf \'alue "'U Collcvlatrd usins lhc J;COinCiri~ mcal1 otJ l.wbontory\-alucs .11 r(IIICI"-s: 

.:.ooa I Yoc:kirr,lsenscc.•nd Joocs (!978) · V:lluC$lUIOjlltll rr001 a hi&Jl ro low r;m~: rtpOtl:d '~lu~l.wctc 
9,000 ; . (or ~J. 7,~·1ctcadt101odibcnln(p)dio~in {~,l,7,S.'rCDD).: : 

1,000 \'odcim,lscnscc, and Iones (197!1) J:-d~)'C~J'OSIUC duration; fepoc11:d \-aiUCS \lo'l:fC far 2,J,7,1i• 
TCOO; . . . :. 

Compound:·._ 

The DCF was c:slcvlated usin; the TCDD DCF 1nd • bioaccUmulalion cqlli\-.Jent)' factor (DEF) (U.S. 

.. 

,I 

l.co:ta mf nor . 

,, 
" 

,. 

-----------------------
OoJoso>~ium ca,.dioas"' 
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.• "J} ... ........ -
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I .. I·.-. " " ... 4. .. "._,o' •• ~ '""·····,._,. :., . .,.,.· I 
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l'ABI.E C·3 

WATER-TO-AQUATIC INVERTEDRATE IHOCONC~I'iTHATJON FACTOHS 
(mg COPC I kg wet tissue) I (mg diuolved COPC I L water) 

(P3gC 18 or 18) 
· · : ·-.; · Rcportcd·Yaiuu• ···T ~-: 

I 
... • . . -. -·---:-......... ,.!--~-.. -..... , .. -~ .1': .... _,!\,:..£:-..---;-·->-4;- -.- •...• ·~··. .-;-;~··-~·- "l., ,~-.,,-4 ... ~, I······· . ·.- .... ·-··· .. ·. Rdcrrncl' ·-\' ,_·,,··.- .... _,< ··•· ... •::,·v~: r ·.- · ._, E1pcrlmc!llil ~atim);h:u· · .. • · · .. ·. ·~ .-.:·: · · ·. · · '.Speck~ 

: "'1 

Jl 

' .. 
) 

Sl9 
JJS 

Nolet: 

(3) 

(b) 

I . 

B.S 

2,ft!S 
184 

Phillip! ( 19,f.) I J.S·day c:11pcsure curari on 

Prir.~;le, Hissong, .K1!1Z. and Mulawka I .SU-day c:xpostlros dura:ion 
(1%6} 

·• MJ'D prt:trQI'irJ 

Mytilus cdulis ll 
jl ,, 
II 

ll1e ref>(lrtt:d values 3re roresenlc:d as the .amounr of COPC in invrr!rb1ate liuue di\•idc:d ~.y tbe cnnounr ofCOI'C in I he u.a1er. If !he \':!hies rrpnrled in lht< Slnclics were preS~:t:cd as rlry tissue weight Ol:ef amounl ofCOrC ill Wallt'r,thcy \O'l:fl: C011'1tf!Cd Ill We( wci&}ll hydhidins lh£ tontcnlratit•n in dry ill'.'l!flt:hraiC liHIU! "·eight b:f 5.99. lhis c:On"emon fa:rcr assumes an in"er1cbrale's total weight iJ BJ.J rerccnt moisture, whreh is based m the moisture C()lltcnt of the eart!w.v.m (rietz ct a:. 1984 ) . 

Th!l conversion f;ctor WiiS caicul~rr:d a.s follow$: 

C 
. , 1.0 ~:;ram (~:1 '""'rneb•·att! !n!al ,.Tight ono·crstOI'I JOclor~ · .. 1.0 gram Cg} rrr.vt!rtt:bralt: tot11l ~igltl - O.SJJ g inl<rl'rth,.arc w-et >4.-nglrl 

Reror!ed lield values for organic cores iltC .assum~:d lo be total cm'C wnccrllralion in Willer "nd, thcrefor4:, \O"CfC convencJ to diuolvcd COPC conr:cnlt;Jii orr in water using the: foll<l'r;ingc:quauon from U.S.I:PA {199Sb): 

DCF {dissoh>td) • (BCF (lola!} I r,,) • I 
where:' BCf! (diJ5olvc:d) ... GCF b:~scd on di~solved ~centration cfCOI'C inu.·;~ter 

BCF (Iota!) • BCF bmd m the field derived data ror loCal concenlratiorr ofCOPC in water 
f,. • Fnction orCOPC thalls lfeelydissolvcd in the w1uc:r 

where: r..,- 1111 +{(DOC x K..l IIOl +(roc 11 K..)J 
DOC- Oissoi~'Cd orpnic: car~. kilogr;rms ur organic: carbon /lllfl' of Wlllcr (2.9 II lo• KJ:/L) r ...... OttanoJ-wa:cr parulion cocffic:ic:nl oC1hc COPC, asrcportr:d irr U.S. EI'A (1994b} 
POC • Partiollale org;mic: c:arbon, kilosramJ or orpnic carbon /lilu ofwatc: . ; .S x m·" KF/L) 

~--------------~------------------------
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T,\ULEC·3 · 
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W1\TEH:ro-AQUA1'lC 1~\'f.UTEl\ltr\Tl~ IHOCO&'\Cl~N'I'Hr\ TION FACl"OllS 
(mg COPC I kg "·ct C!nuc) I (mg dissolved COl•C I L water} 

' . 
I 

· (~n~;c 17 ur lS) .. \' 

(' 

'i 

r ... nr~orltlt\'Jiun• ... . . I . : .. :· ·nr.rutnct·.'~: .. _. •. ·----·=l::~--.t;.~···~··T~r.,~t:h,;t;;lil r.aram~cri" ... ~7;"'"."':~:.:.::~· , .... · ·. ·spnlt' i 
__j 

fj . I, 711 _ _ I Mclli~'C~, Amiud·Triq~~~ ~d ~aud 114~y c:~~\lrc: du~~~i~L_ · _. 

. ... - ¥. . '"0-'-.. ·: :. -· - ~ - .. (1~0) 

Cr.UJilttrftr glgdf . 

~ JO ll Nrhrin' (1976) I J-d:~yc~t.pmur~ du:;nion: I he rtj!Oiu:J \>aludn Ndirinc 

i: ).! 12 (l9io} WIHl'lnl-ertc:d fn'll11 dryw-cisJ\Ilo we;t 'llo"Ci~tht wins 1 

.! 16 CO:I\'CISicn (ac:o: cr 5.9701• 

II ,· .. . ......... ' . .· ........ ' .... •'-······-----..... _·-·-·· ... ---···--- .- -----· .......... . I l:oml!ourul: Tlullillm · :. · · : · • ·- · ! · · ·' - .. • ' -· • ·· · • · ~ .-7 ,. • · ·. •.;~ •• -\~. ·.:-: ~~ ·:-~~! ~:.~-~~\;~:~:.l;-\~ .. fJi::~. ;~i~'i~·~·::; .. :.;:-:· .. ~·~6-~~ ~~.~~·f~~:~..-~..1; U~l"n.!n"''"""t~.r nt•i:.v .. ,,;t~. 1 ~ NW1 
"f.- -- ·- -···· ..... ~ ........... - ••• ___ .,_- ... ""\,y·--:.-:::.:: ·.--:.·:~::-.. ~'V""--........ "':."'::~·~· ~~!=--·· ·~· 

ll Tbc UCF \~luc \l.'lll calcu!~led Ulill~ the ~;cmnetric r:iun or 21~bor~l~ \'JIUt$ ;u ((lllows: 

7 li. 15,000 Thl'lmjllon. Bul1on,-Quinn. :1ad r.:g Not rr:poit~ ll=re.sh~"Jicr and nu.rine in,-cncbtalcs 

~ f IS.OOO (19i:!} _ 

,, ··~- -, . .: . . · .. ·r"·: .. ··~·. ~-#.- _-. •.s. · • ... · .... _ ·: • , .. ,-.·~~ .. !Ji;_· .. ~;" :-:.• :-:-:·r .... · .. • ··; •..:·1.~;·,:~'!. · 

I1Comp~rJr.d: Zinc: - · _.,.· · ·. ~ ··.:.·.,..F.·- ·:-.:;::;~-t~·;r-•.-· .. ~;,-~:.:-.·:·: .. ;·~.:.:-:·.;~"..':'~·~'{~;· .. :netl'fnlllcndedUCF.V<~Iuc::.o~,s7a _. .. 
T' • •. ", ~- - ••·· -··· -· . . . - .- . • .. . .. '. • . . ~ - •• . ~ • •· .... .. . , ... 

PltTarra~q·s er~ri{r1"'i.:n l :l 

i 
1 

·j' 

I! Th: DCF \'21u: wu ealtulatcd uins the i'I:Omellic mnn nf9 field values .u follows: ·I ,, . I Oli~l'~lltoliddHfl. ·t .• 
~~ JO,GJ6 l Namrninpund Wilhm (1977) I field samples. 

~~ 

I 
t: 
! 
I. 

2.61J. 
l,liJ? 
1,::!62 

:~.7fs 
6,f>2S. 
J,S76 
10,27-t 

Sai'l>i, C:~sd:b(ny'. May, Martin, :lnd 
IJull:ard (1 1WS) · 

. f 
.,;. 

fteld s:Ltr.rl~f; tl~ tCJIO"td \'Jiuc wJ, '""\'Cr'l:li fr=nl!ry 
,.·ciG)t 11111.~1 \t;CiJ;hl U.<ing II! c.on .. -ersioo (;tCIDf of $.99'". 

·l C/Jit()Pft)mlt/ac lr.: EJ'h(frl~(lpl~rrl sr. I . . ·-· .. . I . . 

I , - : ! 
J,llO 

I ,,OOo M~~. (19501 • ""........ ·-""- ···-··-·-

1
1 

"' I IO•k• (19711 ;,..,, .. ,.. .... ""'~''" ' . Mr'""""'"' ~ 
9-d~tyarool 

!\Iarine in,·cru:bt:u~.~ 

:1 
~ 

•• 1: 
I 

J';'1 

326 
159 
92 .. 
-~ 

J.SS I Onnt)', Chen)', and C:lims (198J) ,. 28-day eJf'OSUrc duralio:~ · 
. ~II • 
6)1 ··: . •' 

9S 
~~ 
::!S 
J5 
7 

Ndltin~ ( 1976) 
1.!-J.tyoposurc dur0111ion; the rc~ucd • ..,h:c Wil!i Cllll\-crrcd 
from dry~·eighlto \llcl\l.l:i&hl us in& o coo\-crsion f;acrcr of 

5.~ ... 

. Cotlttc~laflu•ninca 

f.rlrc,trtll.t gr&Zndil; !'ltnJtri1•C}J 

colifor,.ka 

-.. !• 

·,.\' 
' 

l; 

~·-' 
-··~ ........ ~ !: .. _·.-: ~ ... ,,·~·; .... ~ .~ :..,..; .. :~;:· .. ! 

,. 
.... --·· ___,· _ __,:, 
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~ABLEC-3 

WATEIVrO·AQUATlC JNVERTEBllAT£ HJOCONCENTRATION r:ACI'OllS 
(mg COPC I kg wet tis.me) J (mg dbsolvetl COPC I L water) 

(Page 16 of lH) 
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• n4 • --· • •o ... '••"',.:,. • ~ .. ·'/"''f•••,o.,_o· ,-:.i-ri:.~~~ • ...,. ..... -.• ,,. • -.-~--·~·· ... ~····-,-. 1.~--~~~ ... ·,..:· "'"\'-'1 • •o t • r. ''l • ~ 1l . ntpotfcd \':~Inti' ·. : · · Rdcrtncc ·. ··-'. :.· · :· ~ .:;'•.<.,.·;~\;• ''":.l'::rrtrlnntnl:~l·~irA_!ilfftrJ ,,-, ... -~ w; ·:·~·: ·: · · . · ·. : ., S(itclct 

The DCF value v.-a• based on I laboratory value as follows: 

SMOO Kq~fter(l974) 

t Cornpouml: Ni<lccl . · ... : ~ :·~ : '. ' 

74-dayeJ:J'IOSure duration; The repo~led value wascalculaled 
by dividinJ: the dry I issue (.(lflcenlration by the: medium. 
r.onc.entr11ion [(ppm)l(w")Jand a conYerJiOil factO!' <'fIll: 
101 was applied 10 tbe value • 

C:nlls"slt!Slvirginica 

· . · • ... ·:-.:c•·;.•·~o-·, .. ~,.i."'·"'~·~'.~!'r.::<~~-~;-g;·:r.~:."~~..;~-~~;.r.'!_'.~."·:g~;:;.:~-.,R d d-. .,CF'' I ;28 =·· · .... :.-._.·:-... ~.; •. ~: .-:·-.: ......... ~.;:t;:!1;~fi·:.-•··~?/"(:! ... ~t.o!~~S' # • -~1r0 .. .-,;..:!.v~·:: .. /· ',).··~~r-·.~·A·;~ «OI!tlnen e ~ -~~ !JC. : · ·~ ·· ' .: .·, '.•o••. ·::ow'·.~ .. J.[.:\..:~•~1;.~::~.~-~{;~·,.,-)'..Q .'~'1t\-:. •12-· .• :'!t~"l·-=-.:!;~~·.-:; :" .. ·:• .... ···.·, ·· '· •· •,· ·.··" · '· · 

lhc DCF VJillt was c<alculalcd using Inc &cometric me:~n of 4 laboraloryvalues as foill)ll.'S: 

Nol reporled Freahwarc:r ~:td marine invertct;.rales 
I()Q 

2SO 
Tlmmpst'll, Du.oton, Quinn, ard Ns 
(1912) 

. .l !1 2 Warm. Macfarlane, a11d Morel Reponed value! adopted Ffom a high and row range. j O,pS.r~ia "'tlt;"a 1 
,. 12 (l98j) ~ 

I
I . . : · ..... ,••:'. · ... !•" .... ~.~-: .. :-~ ... ·,, .... ·.q;,::-.~~~.~;.:~~;<i;."''::!.:;y!~·;~.~:'!o~'t?-.•~~.;:;:.·,:.I;,',~:~A:~;:(/''·'·.~;.~l~ . •• .· ... Compound: Sch:nn:m · · · · '·. ·. . .. ' ·. · .. .- ..• ' .:.,;; .,. .. \.•t;:,; .,·.; .-~·~.;,•.·-~.;,:t•·.tii~·Ji~~;.~1 -;:}··iot•<'~~.;~r-·RC(otnrncndcd DCf:.'ValtJc; I ~262 p • • ••' • • "··:•.'.· ":'' •f,~".-'".• .. 1~,\:•;J''I-..r-'3! .. ;1•\.:.JA.,.J(_.,. .. l,~..-... U.•Hf. "::~ •.•:i, .·~· '• , ,. ' ', ,. •~'-· , :' • 

The acF vah:~ W"!S talculalcd U511l8 lhe s~mcuic me.att ur 5 bborlllory ~ ... lues a.!l rollo•-s: 111 
2'!9,000 . Bemr, Canfield, and t...,roinl (;993) 96-hour espnmre dura!inn Dapluria 11to1gna j 

90 Hr:nnilnUIZ, Allen, Roo.uh, and HeJ!kc J J6S-ttayexpc1ure duralion Lrpoml• rrt(lctvcftlrw lj' I 93o {1991) 

167 Thompson, Burton, Quinn, and Ng Not ro:pottcd Freshwater and marine in~rtebl'llt~ 1 
1,000 (1972) 

.(:~~~~·n_~:: :. c •• ,,;:s;_r\:c.~·,~:~·::.:. :· ~:~·-':::f:-~r~t~-F:;_:; M~W:f:~[ ~}~~~: i:~~-~~·~~.(~~U!t.~~f~~~,~~~t!f~~~~~?~~.~[i~~~·fK'it;~~;it~i!~t~1~~~.2~.}~~~:. !?.~~1·~·~,·~-·:: 
1 

The BCF value was taltulalcd using the geometric inean of 12.1aboratory \'lltJCs as follows: 
1 

I,J? I S,IOO Calsbresr:, 1\.bclnnes, Nelson, Orcig, .540 IC! 630 day ..:~rn!u"' durilllion; be rt!portcd value was Mytilru ftlulis ./ 
2,20J 1,056 and Yevicb (1984) calculated by dividing the ~t tissue concentration by the j 
6,SOO 1,435 medium altlCC'ntr:ation [(rns/k&)l(pf'L)J, and In unil 

COJI\'!:I'llion r"tnr or 
I x I O' wanpplitd 10 the value. 

I! 

c~t ... 

. - --.. -.-.-,-
... -~·.!.: .. 



t>1 
I 

,c. ......, 

!!' ·, 
I' ·' 

( 

• Rcpt~rtcd.Valun•··· .. ~::~·-;-·· 

ij 8,071\ 

. H36 

1. ___ 5.671 

TADLE C-J 

WATER-TO·AQUATIC INVERTEllRt'\TE IHOCONCENTRATlON I'ACTOHS 

(mg core I kg wet tissue) I (ntg dissoh·ed COPC I L water) 

(Pa~:e 15 n( HI) 

•••• ••••• .... •• r .......... ,.J,• .. :'7':1\ .. '·."4·•'tl·'·· .. t•~!-.•·' .... ,._,. ,, .,·, ,. . ~-•• ;,··-; .... 1· •• ... -... J.A~,.-.............. -... .::-r .... .-1·, ....... . 

· ,., .. · ··'.'Refcrtnte-':.:~·''"·:'l::·:-'t·' ·::--:!~•· .. f; ~:· .•. :;·!-. Etntrlmcn111 r.anmtltrs':.,· .. :.·. :··· '-~.,_;:._,_,~, .. ~.-.. •:·:·· ·.: .-;.;_:.- S"tc:lu :. :·· · ··~.- ·. 
. .•. • •. ,. 

II 

Nehring. NissC<r., and Minuian I Field Jamplcs. l TtpufidJc; I'Qt"Q qucrina sp.; 

(1979) 
1/c:pragcnlid:ze; Ncmoura sp.; 

I Mocr-ottcnuOil sr.; Anisopt!!ru 

120-day ellpO'l.IJIC dUTilit-=1 L)'m'llaUJ pa/ustris 

jll ---··- ---f7S Zaroo~,;ian, Mottison, Hdtshc {1979) I :O-day_t~j'CO>IH'C du;ahor;; t11e reporh::J ,-,due was calcu!a.ted Crcmmlrl!a l'rrginica ti'[ 

j 1,{197 by d1\-idms the dry tissue concentratiOn by the medium H 

~ 
contcntr<~linn [(ug'~11(1LJ;;"k!!H• and an unil ccon\·cnion factor j 

'I or I ,.. 10! ..... .lS ~rrtied 10 the \"alue. A Clln\•ttSIOn faccor or 

; 
5. 99"1 was u~~d lo corwcrt dry u-ei~;ht lo "--.::1 wt•t:ht j 

H "· ·- · · · : .. '·· :'·•':·.~::;-·-~(:·,~.;.~~,;..:;-;:•:_:;;i ·.1'~·>;•:.\!.~,·rf.\~:·;)";_;;,;:;~~;;,!.-:,·:•~:.· · ·_1. _, .: -~';.~:;~ R d d·DCF.·V I ·20 184 __ . ' 7~ I 

1•1 Compound: .• · ·-- ~tc•cunc ch1ondc :, :-- .;..,_ . ._ .._,,.,,-,_· · J! · .. ,, _ ... ,.; ... :J!·., .. -~ .. ·, , ••. ,.,,;~.-~ ..... : . _ .... ,,. ~,· ;'¥-. ec.ommen e .. 1 uc. , .-: ~-· 

II • ."'' 
' !:"!,1.4'1' ..... "~1.,

01•,_.··.•• ••• 0 
"'.'. o'.• •. !o •'·•·-' ~J.,.,..,,... .·,.,•.'•. , • .. ,,) ,-,• 0 ••t:.I'"' .. :O••• " , " , o,. 

~~ The DCP nlue was based on 6 ltborator)' \'alucs as foilows; 

r 

!I 100,000 Thompson, Burton, Quinn, tnd _t-:g 

. (19';'2) 

II 12,000 Kopflcr(!974) 

' I 

Not reported 

74-day c:<po~ure duratioa; the repcrlc:d \·alue ,_.-as cakulatcd 

by <ii,1dinc the dry tissue coocentntion by the medium 

concen:ration (frpm)/(rpb)), and an unit con\-eDion factor of 

lx 101 was applict! to !lle \~lue. 

11 13,633 14,600 j ThurbCIG- Calabrese, Gor;IJ, Greig. I J() to 60·day exro$u~e dural ion; 1'be rcpof1cci ~·ahu: was 

medium concentration [(ppm}l(ppb)), and an unit conversior. 

Marine and rrc:s!IW&ler in\-ertebratcs 

Crassostrea virginica 

·' HDtnarus americal'luS 

!4,2 I 7 19,916 Da\\-son, and Tucker ( 1977) I calculated by di,idin& the dry tissue concenlr~tion b~·lhe 

factor cr I X I os waJ applied to the value:. 
i 

~--------------------~~----------------------~------------~----
------------------~---------------------------1 

.. 

~ 



·;·7f:-:·-: ~ ... 

tit 
I 

bo 

"" 

.'. :-

17,720 
22,571 

S4 !-J 
87 48 
7(1 51 
35 44 

liOO 

II 104 
2,792 ---,. 

~, .tO 
4J J2 

2,462 

H 
"' ns.s 
69 26.$ 

S,l60 I 1,8t:O 
6,5\10 19,000 
11.560 27,8:J() 
12,540 22,.500 

160 

. ·:·. -:·:· ::.-:--------.-,-. '• 

TADLEC·J 

.. 
-~ ~ 

W,\TER·'fO·AQliATIC INVEltTEDRATE IHOCONCENTUATlON FACTORS 
(mg COPC I kg wet tissue) I (mg dissolved COPC I L watel') 

Afya ar~:nuru I Gnncy, C.l1erry, and Clims (198J) 128-daycxposurc dur;uion I Curbiculaflumtnca 

1 Jones, Jones and Radlett (19'76) j 2.S-day exposure durali!l!l I Nertls d!l·~rsicolor 

M~jori a•;d Petronio (1973) 8-day e.~i'lllSUre duratlor. Mytilut galloprovit~cfp./is 

J McLuslcy and Phillips { 1975) 21-day exposure duration Ph)•ltoJuc6 macularo 

I Nc.luing (1976) I 14-dll)' exposur1:duratnm: the:_ Vlfluc ttpor!ed was totWcr1cd I Ptcrnnilrc:ys californica 
I · ttl wet we•c.ht ll'lni: a wnvtrs1on furor or 5. 9~'1. I -resth and Morgan (I !JiB) 28-d;y exposure !lur.tljon · Nc•·cir a>"cnaeraJcotltJtt: 

J )'hillips ( 19 76) j 3S-dny e(pmure dmalion: the rcpor1cd valu~: w11s tllltulated M)ltiius eduliJ 
by di\·i~i"G the wettisstl!: ~Ofl(cnlratio."' by the mrdium 
contcntra!ion {htdg)/iJlg/1.)), a too\'l!rsion radar oi Ill IOl 

I wu apphcd to In~ \';llue. 

j Shuster and Pringle (1968) l 3.5, 70, _105, and 140-&y cxposutc durauon CrtJntntrtJJ \'lrglnica 

rringle, Hi.ullllg. Kalz, and Mu!awka 70-day ~posun: duration I /.lyrt arertal'ia 
{1968) 

The DCF value waJ alcularcd using the acomelric: mun of61ield value,- as ro11ow1: 

L-

..·. "%j 

II 
~I 

., 



t"T: 
I 
~ 
IJ' 

---~···. ''"' 
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TAULEC-J 

WATER-TO-AQUATIC !NVI-:RTEDRATE BIOCONCEj':TRATION FACTORS 
(mg COPC I kg wet tissue)! (rng dissolved core I L walt?t) 

(l':.t;c 1 J or t II) 

~ Cornpound: · ~ . Ch:omu:m (Iota!) : . . ,, ' ' · ''·': ,·: ·~??:-:,;: )_:·:~·:~f: ~~~if~,l~)(~~:;:l;{ :;-: . ;·::·-.:.~:!' · _-:~~V'/i>.~~mnme!Jdcd .BCF Val_u~: ),(lt)O · ll 
! lhe !iCI' ,·a!ue was based on I liehJ \·alu~ a~ f~lio"·~: ~: 
\] 3,000 l'=amm1nt:a and Wilhm (1977) field samples. Cltircmomidat: ii 
I 

,I 

jl I, 900 NAS ( l97..S) l'o1 reported Zooplankton ;j 

11 :2,000 Thompson, Durlan, Quinn, and J'lig Not reported l Freshwater in\•encbratcs . jl 

(19721 : 

. · .. _... _. -'; ·:,.··· . ., .; . · · ·,. ·\ ,~-,' ·· · .·. '.'.:',t<''· · :··• . .. , ... , .'· ·. · .~:;,~J.rf·~f.t:S.·>·.~c·t:.:.;.~r-'' ... :· •· .... -: . -:·· _:;~:-1 •· 1 -.. . · . · ~ .;.: , ! 

. Comn~unc.l: Cop..,.t · · · ·. . · ... : ... ,,.': · .. • ·•.· •or "~ :·; ; :. _,. . ·•.•.r;; 's,,:t• ~'~."':-~ ...... ·:..:-<: ... -· :f·: · · ··· · ·.~. · ..... Recomnlend<:d BCF Valuc:·.J 7.18 · . ., 
. r· . . • . , ··- ·•· .·: .; .:.,;:·.: , ... ·, .. ·d.f''···•;,;.-~1 .. · · , .. ,,,,,,J,._:i'~~-;><jl:;r<-;o.:l,.-•• ;;, •• ,,:.;.-~<· ... ." ~.-;.•!l·~··l.-4l'!l· ,;.....,,.;..::•- -~~-, .• , .. '·'"' ··., 

1
·• s;> •. · ,,. 

1l The BCF vaiue wu ulc:ulaled using I he g~melnc mtan of9 li¢ld \'a lues as Ccilaws: 
Clzirorromida~ 

'i 
!I ~~/'; ! Nammin~;a and Wilhm ( 19i7} l field Simple$. 

~;;:~;amp'-· 

.. 

.. ----- -----

·. " 



.. 

.,. 

TAJJLEC,;.J: , 
~ . . . 

\VATER~TO~AQUA ~JC JNVERrEBRATE orocONCENTRATJON-FACTORS · (mg C.OPC I kg ~el tissue)/ (mg dissolved CQPC IL water) ... _ ... - '• .. • ' - . . 
-:.:..:.·. . •.· ····~·· ···-· .... - . -,. .. -... ; .--- .... ;, ... -·-- ... .... -· ·· ·· ···· _:.: .... ---~ ·-·-··- ' · -~, ····; (ra~e-12 or1ii(. : .. -.. ·· ..... , .... :- · '····· 
. :_::- -.. ~. . 
·~ .· 

M 
I 
-~ .· .. 

~ ~ . 
:-

• > 

.. . .... · 

-~ .. 

.,· ... 

...... 

~ 

·.. ~ . 

-~::~---~·- .. . 

Ei•ler, ·Zarocjsjan. and. He:rnekey 
{19i2) . ' 

1,49() 
2,460'. 
'120 

l·wcelc e~~pcisuredu~tion . 

t~~t~~~!:~\:!~$f,-fc_it~!;;~:.AR:;_~~-~:i.;;; t~ 

Cra.uo.urra ~l"f:lnlca; Aquip«tDI 
{rrQt/itt~rS; HoMtJrus amrrlcan"! il -------~-4--------------------~----------~------------~----+-~-----------~ I /.fyti/113 rdufl6 

1.359. 
. ·2,939 . 

6l5. 
)73 
J,082 
715" 

... . 

48 
57 
55 

.. 

:.1,023. 
1,417 
l,4i1 

.. 165 

·-u1 
217 

_1,850 
I,SJO 
. _781 
. 553 .. 

_ r;S4:o_ 

3,770·. 
1,7.52 -
1.86 
6.88 

.7.18 

660· 
1400 

'33 ·. 
34 

. 2)· 

·-IU 
. 11.S 

30 

Ocot~;e and Coomb5(1977) .. · 

Giesy, Kanio, Doling. KniPII. 
Mashburil, ind Clarkin {1977} . . . 

<ii!lespic; Rcisine. and Mu1110 ·. · 
(1977) . . . . 

0.:-aney, Cherry, and Caims (1983) 

. Jerininp ~nd RainboW (1979} 

.. K1~ ~t!Jl~) 

· ZB·day-~pcsurc dwation . · 

Sl•\\'Cclc uposurc.duralian; the reported val.ue'.wu-c:alculaled 
by diVldir.g the dlj' tiuue amtcntration by the m~ium :. . . 
conctniration {(li&fg)/{11&'1-jJ COI\vetliion f"tor i!f I x 101. wat. ·. 
•prlied to the wtuc. Aconwnion ractar ar 5.99i"1 w~ used -. · r0 ~:"e.rt. ~ry wci,Pt to wet wei&)Jt. · 

Cmtop(lgontihJ~.· OJironomlda~; 
~ec:tle;_;f,;.io~teni.f Zjigoplrra; 
~~V,ptVd . . . 

· .. 

,Uay ex"po5ure duration; the rti'ltlttcd ~hie was ~fcrilited by . · 
. di\'idiilg the dry ligsue a:~nccntratioq by the medium 
con«nttalion ((rpm)'(prb)]'lild I COhVC!'ion fleW or. X 

lh-coPf«tu ,;ap;;.9~ p,:.,pi~q~o• · .. 

~~~ w.U 11pp!icd r~ the valll;Co . · 

la-day expol~re dufali<ll'l' . Corbir:ula flu'!'ineti 

· . 40-day e~~;iosure dt;ntio-l; the rcpcrled value was 'aicidltt~ .I Carr:ittll, ,~f!ttii.J by dividin~; tlu: diy tiJSUe c:oncinlt-'lion by the mcdillm . . . . . . . cOOcenl~lion {(m;;IB)I(pttm)) am~sion_fadur C!f I x 101 
'Wal 

·~rlied lo the "?alue.. A Qlllvt:nion. fat:lor or 5.99<•1 wN Uted 
toc:oftwatdry~ightto~wcighL·- ' '· · :. · 

· ~ r. 64~y aposurc duiation_ ojj.ryo,~oclt~adeind s.,:. . .. . 

N1nim0. Ughtncr. ind BaJJner(l9l7) lliiDJo.dayCJ~pollllil duratiGII' ~~rum 

Pcich IIIII Stewart (1910) 42.-dayeijJc;S\ircdWJiionj t~~c'valucl rep«<cd in r:Ucia .!ld . · SIA'II't (l980) were CMverkd lo -.:1 weight u!i'!i•- · ' · 
CGIMI'Ii01t fiCtGr of5.99'<~. . · · 

A,:P,p«tm lrrdillatU; Palac#ron~tcs . 
pllgi~ . ··. .. 

' . 

I 

.J 

I 28.7 .. , I . . . . . . ·. 372 ' I . I . 
. 

I . H 
... 

. 3,406 

• ="-~ ... ... · . .:_ - .. ~- . ~ 
... . .. ··- ... 

· .... · .. .. ;· 
':"'; 

;i:..:.'"-<-~· ... :o :. -~--~:-~: .: . .:.~:· .> ;;;:-.,,:_,; ' .. c <~~_::··~i.-•.. <:·: . .-::::5~: :f:~~i"-';;',:.;;, .•. _L·-~
0 

····-----. ·: . .:.'~ ~: ~. 

_,· 

· .. · 
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' ., 
_ .... -._·I' .. ·' . -. . _:_. ~: I 

::-. I 
. ·.j 

. :·~_ .. 

·' 

-.·. 
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.. ·;· 

' 
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TABLE C·.J 

WATER·TO·AQUATIC INVERTEBRATE IHOCO~CENTRA'riON FACTORS 

(me COl'C I kg wei tissue) I (mg dinol\'td COPC I L water) 

(('a~,:e 11 of Ul) 

.__l 

l L3bor;.lory data were no1 ava1l1ble for th:s L.On\lltucnl. The rec~tnmc:nll~d-UCF ~~:he ar~h~1ctic mean;( the recC\mm1:ndcd vili.~ for 14 inorganics with ~~~~~~~ da:a 3va1labh: II 
,I {an11mony, amni~, banum, b~?~:j~:,.',~~~~~.u.~~ c~~~mtu~_'_::~·~er: ~~~~ .. =~:~::-;:::~~:t~~:~.~:~;;:~'· .. ~;\~::::.~~~:~:)~ .... -.. -· ... . ¥• ·,... • • • • I 
I Compour.,~: . · Antimony: .. ··.'·. :·. . . ·. :· ·.·. '· '··;:_,·.-· .. ·-·~·-~~·-·.'~~-·~·;.._:~:·;, .• ;~'4-~;·;~~!·;,1~-;...jr:~~<j:f!j_;i!~;.~_;·~,; .. :;:.,_;:;~;:i,}.~-.:.;::1·Re~unenJed UCF:Vatue: :r . .-: . . ·. ... 

· • · ••· .• • .': ', . .,. •.• rl··\:..-~t'o:"'!..-,.~'""':..'!' ... 4.1l!: .. 'r•ll:'" ... :.""'l .•• ·'"t •. t·•.; ...., ·.::: ...... •l•o~i•·•"\•• ...... · .... ·: · • 

I The BCF ''alue ,.,-as calc:ula!ed using the geometric :ne:ms or 2 laboratory ,·aluc~s as Collmu: 

lr 

II 
to 1Thotr>Jl$On, Uullcll, Quinn, anJ Ng 

{19i2) 
t Nollcportcd I l'rcsllwato:r ~nd marine in,·ert1:bra1cs 

!I C!ltllf1(1lltld: Arscn1c 
~ .... :;, .. . ... .. ·. •! . ·:-~·.'. ·' -~ • : .. .-~ 

. ~ ; .. 
RcC¢:nmended UCf Value: 7J -~~ 

I' 
i1 Tne ilCF l·aiue was catcuiJii:d us1ns the I;.CC'mcmc mean of' l.abor31or:• ''al\les a:s follows: J, 
1: 
1! 

ll 
D 
-1S 
131 

50 
21~ 

Spclm. F•.andl, Anderson, ;nd DeFoe 
(1960) 

21 to 2S-day exposure duration Ptcronr1~r:y' dorsuta; Dap.~ .. iu "'"!:"a \i 

\, c.-mpillm~: U31"ium 
. . ,. .... ... 

~The BCF was oas·~d Oil one study !IS rcl!0\\'5: 

200 1 lo~rr•pson, Durton, Qu1nn and r-.:g 
(t9m 

·. :."! '. -~-· • 

Not repo11t:d 

Comr.ound: Ucryllium • ;· ·:· ·~ ': . · i~,·:~~:··;y~~:·.:. 
I . li The BCF value U.·a5 calcul~led us ins the: scomclru: rncan cf2 lab•muory value! as follows: 

il' . 10 I ThoniJ)~I'll1.' 1Jur10:1, Qul!ln ""(\ NJ; I No! rcrmted 

~00 (1972) 

Compound: · ··Cadmium. :_;.' ·•. ·: ·.. , • ,·; ·.;:-·:~:~; ~-.: ;'j{i·:·~~-:- i\J.: ~~~-·~\It·: 

I 

-~ --=: ~ ~·::-~-~ -=?~r~:~ ;~-:;.f~ :~-~~- ~ ::'" ;·: ::)~- ·:.:·-:/.-·>.Recommended llCF V11hre; 20U · .. ..--. :· . - . 

Fresh"'-atcr inYelltblatc 

. i~_:J:~;:;· ~:~;·~~·-. ~-~~= ~.- . 
. . . ~ 

· ,. · :·.;· :. ·. •,:~:: Recc:tnmcndc_d DCF·V~luc: 45 

E~:at~rtcbti11e 

· ,_• ·-·~·-;!-.. •: 3'Y __ r ·~· ..... •; ."~·"1•~ · · · ··· - : '!.." • • • r • .. ' ~ 
~ ...... ..-..n .. .-.n..,n ... ,. .VR.Ut;_;_.;J 1 ... ~l~., ~J 

I The 13CF '·alue •us calculated usin& the ge(.\memc rnca:t or 8 lield vaiuc5 a~ follows: 

1~----------------~------------------~~------------------------------r--------------- I 
~3!! ~49 Satkt, Castlcbeny, May, Martin, and field Jam pies. I ChirollOtftidt!o; Epltr .. ntt:~opttm 

I

Ii 
894 l,S77 Bullard (1995} 

IUSJ 15,936 
9,&97 27,4"7 I 

I 

... ( .~ 

..... __ ... ----- ---------· 



. ·' TABLEC-3 ·-

; . ~. -.,· . 

'WATER .. TO·AQ~ATIC INVERTEBRATE DJO~ONCENTRA TION FAcTORS 
. ·· .. · (in~: COPC I kg wet fissue)/(rng dissolved COPC I L.water) :. .. .' . : ... . : : . . . . .. , . . . •. . . ~ ·: . . . . . -

.~ .. . ... 
··:-· ;, ... ~. ·:····· .~,. ·- · ·-- ··----- ···' · · ·: (ra~e·Jonrt8l .. · ... ··-· .... -. .,.., . ..., ·-··· ...... ·- .. -.~ .. 

. l9,400 
207,070 
67,64J 
!5,099 . 
8J~4·· 

4.421' 
8,782 

·. 2,374_ 

Fi~ld umpi<:L. 1\tbifi~filt~e; cn_lrcnomldae: Comitlae 

. ; 

.. 
: ; ~ : 

. 15,369 
4,983 . 

. 2,197 .. 
46,9.Sl . 
Js,j7~ 

36~342 
. 39,390 

. 3,972. 

·. 

t;_S•nbom, Lu, and N~ JJ-day c,;pmurc duration Pltyso sr-:: Culex plplriiS 
qtrii,qirtfan:ialus 

'~f· -~~- : _ zs:6()0 . 1 J 10 . Hamclin_k,_ Wa)imnl, and Ya~t . 1 N*~ed . ·· ·-- I ~;anklon - I' 
~ N . ' 6),500 . . 51,600. ('1977) . . . 
.... ···.: 

. I. 

... 

.. 
-.. 

" .... ·. 

·: '!",. 

··= 
·~ -. 

., 

. 36,400... . 

.. '·19,5i8 
$,024' 

.. 19.,529·. 

· •. ·Metcal(, San_gh;:, lttd Kapoor_(l971) ·. 

· .Metarr. Karoor. Lv. Sdlut.'t,lnd 
Sherman (1973) · · · . 

- .. ; .. : 

Jl-d.J)'eipciuro duntlon;Th: \'alue i-eptw.d in'Himelink 
and Waybrmt (1976) was cimvcrtcd to ~-el wei gill D¥Cr dry · 
:\\~&In usillg i conw:~on raa~ wai i99~~--. ·... . . . . . . 

3J~y expoiurc dvrlii()ft: 

The BCF V.!uc ~~ e~~icura.icd u;irtg thi ;eoiMiric mean ~r .c· JaboritcrY-wl~cr i• Collows: . . . . ·' . . . . . . . .· . 

~; :!~~ .. : ; .. · _. :J*;~)~,ca~~. riu~mer. •IMI Maridcl .I: Not reportc:f.:: . 

· Sdiimmcl,. ratridc,· .net Fwcaur 
(1976)' . 

951N1vr ~lipolutc duration . · · · ·' 
• ·:: i 

.. · 

··. 

Physo. sp.; Cula plplm, 
quinquefascll1tu.r 

Phj3up • . · 

rh,-m sip; 
Culu_5p; · 

'hli~erlsil~~,;,. ·: .. 
.. · ·····--: .. 

.···:· 
·•·.· 

.. \.: . 

.. l··· . .-:.-· ·~-; <<:.:::.:~~f:~·::-_;,-: ... ;, ::;· 
. -

,:~:~.\ :.:;~:c::~,,:;-~ :?~:.::: .... ~_:-.::=~~,:ri:b ~>i~i :!L:~.J';: ~:~o :~~c;:c.;, ~:~;~-L~;c ,~L. ~;,, .. "·'\; ,·: •. ;~~:: ... 

. :-.~:····· -· .. 
·.: .. · 

.:; .. 

. .......... , ............. _ .. 

'• 

.. 

.. ·: . 
· ... 

.:.: . .:. -- ... 

-. 

;-

.-: 

•. . . ·-·. -~ 
.. .. -· .... 

:;.;~·=~ ~,i~~.i.;i~;.I~i 



t"l 
1 
.e-

TABLE C·J 

WATEH.-TO-AQUA TIC IN\'ERTEBR.-\ TE RIOCOI'ICJ.:NTRA TION i'ACTOI~S 

(mg COPC I kg wet tisscc) I (mg dissolved COPC I L water) 

{f.age 9 nf 1 H) - . 9 . .., · ·•·· •. · ·· · .... ~ •. , .. , ........ • • !\.'., ••·• .;.-,. .. · • .... •· ..... ·-· · •••··· ... v:.c.···.,··tr. ~ •• ,.r...-·· tr .,.·""!•'!••• .. ..,.,.... •· • · · • · 

~ · "'""'"" "''"": ., · • ' I · '. · · .. "''"'"' · ·.'' "1 •" ·, '··''''P'"''"fi E•pi•l""!!!\l·r.•r•m~ "" ,-,,, ,_,~·ttV·'· . ' ·:··· ·' · · ''·'•·'"'"'"' '··•;·• · ·: : .'." i 
~ 6.17 """Ia, "'"'"· U.h, llol~l";.,, j fO.d>y "PMW<do~I;M I P.oc"'""'~"r-• 
1 ''" Condl<,n,...,...,ew .. (t916) I 
l 

11.1 
1 

3.!!6 
. . ;,.: ......... ·. ''.:. .. :~· ---.:~. ,;.~,. ....... ,.<4,.:~:..:"!:J~ .... ·_:; .. -.:,'!l."t';..··~~':.~l\ ... ~, .•. ;. .•. h11!r.o!;tf.~:;.·~~~ ..... ~~;J4,,'!1..,.~ ... ~~-,.w. :~,. ...... ~~.,;:)•...... .. .. ··. 

1 Compound; _· !itllachlor_"C)dl!l'cnt'!dlcllc ··• ·.:; : ~· ; .· '" . ,. •. ;~ ;: };i~·r.~; .·!if:<.j<~~.:~~·.{!~ j.Z~~J~:\~~:~~:r{~~~~-AA:J~;;.::~1.t~~th;;~~:i~:~{:~: .. R~~~~c;_!ld~~.Y~r..Y~!ut: ·_1.f3Z_-· . · 1 

lj" The DCF ,·ahJe wa5 calcul:ated using the geometric meau or2 laboratoryv.1lu=s as follows: ! 
I 

• 

i 

1.6J.: 1 ( 197 5) C.1lcx ~I'--~~ 9Z9 j Lu. Metcalf, Huwc, and Williams l Not reported I f'hyJa ~I"-

~ · •, • -,- .· . ~:;~?, ·~•'·"' :~:·~~-~:; l~~~~~"~•~or": ;.~~l:"(.'~~"'· .... ~r:~,f.'t"..ft'f.~t·~~~~~~(;:~;~:..~•:r"\.:•:C:.'~ · • · ·. · - . . ,.-.,. i•· 

ii Compouml; Pcntachlcrct>cnune · . : .: ·: ... -':. :~ '1~:~ · './:-.. ::;::~:~~.:~;~-\·,!·~~i_.:~l~~~irf.i<9~~~{~~-:n.:."i~f, ~~!\J·_::':~' il~mt~~~d qc;F.Yal!lc: 2;595. · . 

I, 
11 i..1!JQra:cry d.Jia V..'t'rc not ;n'JIIahle for this cons\llucnl. The UCF for hcur;;hlo:cbc:nlCne was med as a surr"'&~lc. 

'I ~ .. ·. · · ;.\: :-. ":: ~ · _:- · :.f~ ·-~~· ~-;~ .. ·}-~-~ .. '}~"\: ~· .. - ~··o.! ~-- ~~·:-.:_ .... 1 '-:·',~~,:.:~ ... ~~'=J~.l:~:J,!J;..~,..::~s: .. :-:>:·.: ··; ~~- , __ )': ,,~;.4-::.~t~.=~~,f.~!t~·- .. · :. · ·.. • 

I, Cc-m[lound: Pcnla~;hhl:rt~Phcnol · . · · • ' :. ,. · ~· · ·, .·· · ~ , · ·! :· • · '· .. · ~ •· , .. • ;:. · ;' .... ·>'-"'~·\' !;~ :; ·:-~· ~ :' ,,;_ ._, .. ;Y.'- •,.<· ···.'~, • .,...,;,~·•·. Recommended DC I' ,Value: 5~ . ' · 1 

J· . !' • •' .• ..... ; •• · •• J, _ ... ·-:·~ :·.·"'':\·'1,...:-."-l~.J~· .. ~ ..... ..... ·-~ ., .... ··=-!~-~~_;_:·~.'~":' _ __:___:~~···· '• .. ·_.! __ ._._._,_ • ___jf 

1

,.1 The BCF value. was calculated using the scomctoc. mea•· of I) laboratory \-a lues as rnilo~·s: 

~----------------~--·------· :! 

II 
lAS I M:;kelund Oikari ( t 990) I I "~lay tllposuredl.lraticn I Ani'dtJ'Ita tmati1Ja 

3~2 I 
I 
j' 16S Lu and Mctcalr{I9'J'5) 1-d~Y. exposure duration j Daph~ia ,.,agruJ _j 

I 8: Makela. ('ctantn, Kukkone11, and Mul:iple exposure: duratiCn$ \ .A'Iodnrrla anatin:J 

I 461 Oikari ( 19?1) . 

' SO 61 I Makela ar,ll 01kari (199!1) lto 36-wed: eJposure durAtion 

t Ill 11.5 ! 
l8·dayellp~urc duration 

Ar~orlcmta a,alina; Pscllcla,-.•doniiJ 
comrlurttcl 

Crassoslr«~ Vl•};irrka; Pt!t~aeus a:tccuJ; 

Polat1Pfrmt:le.s pugio r--· .:2 0.26 I Sthlrnmel, p,llic:k, o.nd fii.IS (i97il) 

I " .. , ! i I I 

: · ': ~ ·. · : ·.· · .' ~ ·· ·i~ !. ·:::. ~~· ·:: ... ;:·,+ ~~::~5,(=~ :::-(}{;~ .~·:~:i1Jt~:i;·~~'4~t~llchit.s; .-'~·:?,.~~?r]~~~f~~;''J.~i{~J.~·~·IC~~:> Y .· \ };~·~::~:~~ .. .' ·:(~:1~~·~;t:;~:T:;:~ ~ t · · -:! · 
-. -·-·-·-"' ...... ., ..... _ .. , ... ·- ~··-·- ··-· 

- t ·;...., • ' • i ·•.! .. :._ .. ', '""t..: ~- --.•' . · '•; ....... · jj~~·~-~--,·j.;.'r'"'•,c.•._,e .. -;--;•'{~·..:f't~_ :1.•~_.,,.-q. ,;:·,. •'.IJ• • ~ •• t- .--r ,.~_.. • I(. ;li#l--4 ,-t._·~ ;; ; . .r •- 'l,",; •I •:,L. ·· • · , • o • · • 

_Comp<!Und.: · ·. :.:~ .~.4 '·OQE.; ~ ·. ·; "}''·' :•! ·.~>{i• ~~;, ( ~~:~~-~!i\~~:~iJM, .H~'f!i•J{~:n-;~:~~\~.\·.:· ~~ ,: :{i·.~·' • .{.'Ji~~$.;~~::t:.:' ·;': :i:1i~~; ~ ;) . .... ;~! ~i~i~f~~!!'l~~~~dJ.~· ~~F~.y.~~~c;, 1. l,930 

The recommended DCF \-aluc wa' calcuhded IJSins th~ geometric mean of 14 field valuer~~ (Reich, rcrkins, and C11tler 1986). 
_ __ll 

;. 



·.-··; 
_: .. '. . . .. ,TABLE.C~3: .:.·, .. ·:·, : -· .. ··. _· :: · , __ ... 

\VA~iR-TO·A~U~ ~~C·I~VERfE~~ TE m~tci~~ENT~T~O~I- ~~cro~- _· 

·--~:~-

.. 

,· 

rr 
· . .:;:. 

Q 
'.· 

·•. 

... ·· 

- - (mg COPC J kg we.t tiss\te) I (mg dl~solyed.COPC I L wate_r) _ ··• . . .. . . . . .. . . . . ,.' -:: . . ~ . ~ . . . . 

... 
' 

~-.; BCF ~tuc'was_~lcill~lftl UlinglhC &=~ctic'mcal'l or i61ab0BIIlf)'Wiues it fciiiH 
215.3 31 -- I D~tufO is.nd l.agadic .(1996} . I 48 ro l~hGUr_ es~ ~O.i : --. ~.OSI_ ._. :. 

. 
·, 

· ..... :""·-~~·-: ... .;. .... . ... - -:-·:·· ... ··· 

'·. -Ljill'!lfDQI pd~eUtrls 
••• - • ,.1. ,'Jo· 

.. . :-~:-. ·-·-

. -II- n.o64 -.~n - · · . · · L -·-- -· · . . . 1 
- HelfiJstJtrltl 1p.;' INpllnfa mapa 3 ~ ~·yupa.ure dui:Kii~ 

-. ,•. 

·: -.. 
:~~ -·.-
'• 

.· 

.. ·.... --::~-.. 

~-: 

;f-~--. 

' .. 1~360 . 
._:'-I,.S 10 

.·. 1,6jo-- :: -. . 
281' 

1,!4_7. 

1i0.' 
'· 940 
1,030 .. '.-

. ; 
__ -,.-,7,140•.' -. 

'_,··. - 21,820. :- .. -
_s.~ 

·-~.s-.: 
- ... 

Isensee, HoldCn, Woolson, and Jones -
. (1976) - . . . ' . ··-

. M~lt~lr, Karoor. w;:s~uch. ii'nd · 
Shr.n:T_qn (197J) > ·. ' . .-- .• 

Nebeker, Griffis, ~isl, Hopki~ ~d 
,-; 1 ·_s•rilh.~-'!'s9) · 

01\wr (198J) ,; 

. Schzucttc; Lay. Kli:in. and Kol1e (1982)- - . . : . . . . 

.... .. ~ . -. 

. -,,0 33-dily uposur~ dunli~. Dop_fr;,la W.ng~a; PlryJD lip .. 

· ~yapa.ure ~~an·:. ; . oup(Aat1e ' 
·: ~ 

Ol~p:h11d~ . ·. 

-!·:•. 
D,tuctU_Iflfir&IMIIs 

(TIIe~CFYII~wa•buedonrCILI!I~~Juesli'Om.~_.-yasriii!OWS:. . .. , __ 
I . ~- ., '.· . ~~- . .. • . . • • : : ~ . •. . . . •. _. ,; .. 

.. ·· ... ·-· .. 

•. 

... _ .. ~- ... · ... ---- -- ·.:~_:::: .. =~:~:_):,~: ~·-:·:. -~~:;:L-~---_--,.-~: -~ ~;~~{"'~~~~i;;;:_:·. :;_~~. j;:L~-::~,~f.:~~~--~:_:~·:~;._:,_~---:-,_~~:::_-~~l~~L}~~,::v~1;:~~:-~-~-~,~~i-:~~~~;;.ri~~~,~--- ~-~~:~~ -..... 

....... -

... 
_ ... 

.... 

:::.· . .-·: 

-.·:· ·.· 
· .. · 

. \I 
;··_ .... 

··,. 

. ~-,.:. . 

.. ~---.-.. 

'i. - •• 

::··-·· 
'"'-,·::"" 

' ... .- ·· . 

'I 

..: . . ~· 
. . : ;~ 

.. ; ·. ·.· 

•.· 

......... ;_·: .:-·-·'" 
.. ; . 

:_ ~ . .... -
"f<', . , .. 
·-

~-- -• 

.o:-:· . ... -. 
·.· ~:-:-

. :. . . -- :_ . . . .. .. • ~·;-:·~~-:~ 

;;~~\4Jt~~i 
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TABLE C-3 

WATER-1'0-AQUATIC INVEHTEDRATE lllOCONCENTRATlON FACTORS 

(mg COPC I kc wet tissue) I (mg dissolve'll COPC I L water) 

(~age; or 18) 

II ltrpllrterH'!Ilue~·. . .. • • '·.: Rcfrmue ·: -~-· ::··, ::'. ·, •; ·•T.::~~~,~~r:~<Sf!,[i'ptrlnii:iiiial P.i"ramttt.rs ' '_: . ·_·.: •_. .. ~,-.- )r ': ~_:.:. ·: :~ .. -:-; ~:- sl'l~dn ] 

I II Hl Wofford, Wilsey, NuT, Giam, and 24·hour c:ltposure duration 
• 

j i 17 NeiT(l981) 
j ··---- 1 

' Olmpo•md: · D1{n)oct~i · !lhahalalc ~ · · • · .. .-. ·_' _. ~-- ,: :·.:·:?~/;~~ :~i:r-; ~; :~:--~~-~:;·!;;:~-{"~~-;.~-·::.:;-:;:: ;;Ji{\:~~~~lo.i ,-:t '.-,~·-~~: · • • .-· · '~·· '" • - · • -

Cros:sost~ca •·ir-grnica; Fenat!.u a; lee us 

.. , ··· · .. · ·:;. '.·: ''~!'~·f7~:j:~.i-J:~v~~;.t~:·.~ .~ ::.:~.::.~· 6;~::.1~;};~ ~~ Rttommcnued ncr.vai1;e;• t 946;. ~:; :'L I 
- . • - -· - - 1 ... _ • - ••. -- ~ ~ • • -·- • • - "" •• • ~..... • "- ·"' •. :"\. • '=- • : :: _ ... -~:. I 

The BCF \'lllile was calculattd usinc tr.e seomctrie mean of2 labomnry \'a lues as foliows: 

-- -·- ............ - -
-----

--
~on I 4::--\..-- ,., ,_, __ .,.. ..... __ -- .. It ...... --· t .. . 

' 
IJ,,_--
2,b00 

Sanb<lm, Metcalf, Yu, and tu {1975} Not reponed /'hysta sp.; Daphma sp. 

: ·:. ·: ·· :-.=:y;;.-·-.;';:-,;,~?::.··: -;·:;_?'~ :v.fii•UE~-9~~:•n!t.Compounds_!~"
-~i! ;'/_i:i_':: ·,_:~·.::·. '.>~ :t:/J~:p,:S\' .:-;.:"·' · "::,'-:•: .·:· <··_.;.- -,~ •· 

- . . -

!I Compound: Ace lone ·· · ,- ': -,. ~ '~ \{''.~-_·.· ;::;f:i_;:J'?!~:~,::r~: ?' ;'('(-;:~~r:~•K1;f?;I~~~:"' :_: :=:::· ~:- <'?_!:~--~,~- ~~~nuncndcd DCF·Va1uc:: o.ov 

I· 
. ·--

Jl ~:mr.1lllT)" dat;l were noc :n·;ulablc for lhis CCln$\llucnL The DCF wa5 c:~lculatcd using the following tC(;rcssion eq,nuon: log !lCF "'o.a 19 x los K.... - t .146 (Southworth, Oeauchamp, 

11 and Schmictlcr 1978 ), whc:rc log K,_ - -0.122 {KnrickofT ,1nd Lorq; 199S}. 

1f.. I ' :: ~·.·.-·..,•: • ...... ,••:.:..-·., .. ,, · .. -. ;- .l':'!-='0:.:~;" ·"":·- •• -· •·r•· .. - .. ·1·1-~~ •. •r ... ,,.:•.••.,_: ...... ':" •. :·• ·::··,..,r ·· .... , ... 

~~· Con,rou11d: I'\CI)'Ion11nle .-, . ·. · ; ·, •. · . ' · .: _-_,·, ·, · •· .;· ~. . ··'."::·: · ,, ·, -~ · .. ·: , --:-;.; ·. · ;Rccommtndtd ncF:Value: . 0.11: . · iJ 

1 l.A~tlo;-.:alaryllala were not a'·aJiabfe ror th:s conslit11cnt. The DCF wa~-~~;.;u!aled using the followmg rc~rcssi~~ cqt.ta~ion: ios DCF-~ ~~819 x log K,~-~·;_;46 (Soulh10o~tlh:·~eau~ham~. and .I 

l Sc:hnnec!cr L9iS), where l...(og K..- 0.250 o:Olndcu!T and lonb 199~}-

I' d .· .. · .. -;--·- :· .... · ...•• · ... '"· ,., 1~)'!."""····- -·-;~ ··- • ..,: ..... -~ .... •.• ........ , .. C' .. t·"•'f'•.a" -..:.'•'"lo• ....... ·'IJ.~·· .......... ,. ..... ,.. 
--. 

Compoun: .. Chloroform · · · · ... ' :·.-- '·' ·' ··: .· •. : ···; .; •. · ·· ·•• ·~.-~.:·,;::•,_.'--!'' • :,;,_..·_.:i. ·::··'·.' ·. -·:·.': ;'' ...•. ,._., •·.·. Rcet>mmended DCF Val\lc· :., s, :· 

I Laboratory data wete 1101. available for 1his constituent The ~CF·:~-ulculaced usin.g l,he ~olloQ.ing: r~g~~~-:-~~acio~:--l~~ B~F ~ 0.81~ ~-lo~-~.---·1.146 (Soutllw~flh, Be::u;~~~. and 
1

1

1 

1 
Schmieder 197S;, where los K.- .. 1.949 {U.S. EPA 1994b). 

· , 

. Compound:. . ·_cr~to~a!dth),Je : :··~:-:•. __ .. ;.•:l_'_'\'-. "'~'I'~';'<.:':~·~'{ _,._,._~·~:·-~:'·~·yy ·-? .\·:_'!_'/~;:; ~'Y:?tf:·.n:~ _.·,';<~.-:- ...... --~·;;f,·~:;R~c:ndcd m:;F. Val_~c:: 0.20:-~·:::''! 

I L1brratllt)' dala were not ~·'3ilablc for th1s COil5fl!Ucnl. The l.ICF wa' calcuiated usir.g the follo"·tng r~J:res:;•on equation: log DCF • 0.8 I 9 x log K... • I .146 (Southworth, Deaucllamll, / 

11nd Schmu:der 1978} where, log K,.., .. 0.55 (11•scd on equalilln de,--t:loped by Hensch and L.co (197!1), n calculated'" NRC(I981)). 
; 

l ' ' , ' '"' . " • ; ""•' ~. t ... '• .. .,.;·""' ,.~~..r-~!f.t.o: ..... j~;.; 11ov• • - •• i,~~· .. , .. .:.t'; ... ; •.;• • .·;:-.•; r,; \;.~lo l:"~p··~~1 ·.-i.,. • t•' ···' • . · · ~l'..~•,J;--· •· •· • • · .1 , '·I 

· Compound: f,4.pio!tanc ," • < ·. . · • > ::· ·.-: :: ;,;. ·: '.': ;"~ .~: ·-~~· ~ ;·, .. '· ~. -·:\' ,· :·;·;,--fi.:·_:;~~_-t·;,j.~1i; . ! !"•':" · . · :.:~~.._;·~~~~~~~~<:.~ P,~f,~Y;~!ue:>· ~.043;· ·· '. I 

!• ubN;,tory d;na were not avaiiJblc for this ca::5tilucnt. The BCF was cateclatcd using: the following regression equation: Jog BCF • 0.619 K log K •.• - 1.146 (SouthwC!ll'l, ilea11champ, and ! 

_i Scllmrc:der 1978) where, log K,.. .. -0.268 (U.S. erA 1995a). 

tl 

JJ--- ·· •· · .... • · · " ' • • ........ -. •· • 1 •~ t~~ ... · • • t· ... ·· .' •· ... :~ r ,·• •• : .. It, f.,;·.~·· •• ·• ;"'·'J•...,...,-."-... ,.•~i'"."·i~;:.,~; .. :i .. • .... i ... .:~ .:""L'••t· ~-.·~~~. . · ·. · . · .- . -~' .. ' ... • :! 

Cctl'l""'•nd: · : · · · Formaldchvdc, .. _.,;:,,:_: · ', · '_ ~ .• i ~ ;,':.~--~~~'-:,·i~··~:·1•1·~)!.J.~.~._,-. /t:J.\f~i; 1-"'!}-:,i:~: .:i': :;,;,
--~··fl,':t~i:1it.~i\.i7~~~-;ri~r;.!:rr,:_:;1•~·;-,'(;~;;.~%R'*'iiunendcd BCF..Value: ;_ 0,14 .~-:-.;~ ·· · 

.r·-.... ·.·· ... ·:· ......... .J .. ·.·-.) '· •·. ,· ·.• .. ·•• 'f' ~ "t··""· ,. .......... · ·:· ,_,.. ·• ·· -IIJJfl~.~-· .. ·"l~~-- .. ·.-;-_ ...... -~..._. ~.· ... ··.·•··· .. ~,. •• •;·· .. --....... •:'"'~""...,::._.; :.•· .... _ .. _ 

Laboratcry data were not available for this constituent. The ncr wu ClllcUI&tcd usillB the (ollowing rc&ression ~;:quation: lot BCF- 0.819 X log K....- 1.146 {SotJihW<Jrth, Beauchamp, 

and Schmieder l97S) whcr:, Jog .1\,... •0.342 (U.S. Ei'A 1995a}. 

··~--------~----~~------------------
--------~------

_;-· --~-- . · .. ·.-~·jl 
--
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; . ., 

!! ,;:, .. · 

:-

'· ... 
:.•. ll-••. ., ..... --· ···,J . ... ·--~- ~ .. 

. -~ ..•.. 
~·:··· 

:.•., 

,· .. . 

.•. .,._,. 

~: \·;::· -~:. Rtpnrt~d hlue•~::--;::;~~- ~·,"' 1 f.,...;Y.:t;;'tF~·R·erer:Cncn~~~o:.r~ :':'~~; 
.f .... 'bni.SII;ft~.t.f~ u:,.;.;.'·.,.,; • ._ .... ..:1 ... · fo-1L::- _.__:_•!•;~·.:.._a ;.__'.,; ~~:• ._· • · •• '· ·'- . · -~ ., . c."::•. ·.. ·•. 

..... , .... 1.---~------!'--- .. ·:· ~-: . ' . . - ···:-· 
: · .• ,:· tL':£!--'(;\''•1'">/6~ ~~""'.:.0:.., •·t -:.'t', ·-~~~~1'-,•.:":'~~1¥-f.:'# • ': . :-··. . . · o · t1d:-~ -"o-~~-P.cntachl hiOOCnzene· '· t:Or;; ;--o.,.., '-"· ,.!-.... ~-·:··_ ... 01 !, -"~.,, .... ~.~-,._ .. .,_...,.,.~t;f~ •••. m ... ~· . ····.-. 
. ~ .. •' 

~·: •• "!:' • --~· 
.:• i :· ~· • ·_ -~~~ .· 

;;_:,,, . ·-: .... 
·, .•· .\. 

... ~·.:·· ..... ~--,~;;.;.-~:::;.:.~;.;;;~~,;,;;;.;~:;...;.;..~~;;;;~jloii~~IO.Oi;.i:.:.;;=:;::.:;:;;;; 

:· ;'• 

.;,; 

.... •. 
·:·.·-

·- ·. ·,. :: .; : ." 
.: .... · . .......... 

I'. <"_,_.~·-.•. · 
·-·-·· ·.· 

· ... -·· 
'· ._,_ .... 

--- ~···· ..::.·:~-- ·-·-·:·::·: ... -:: ~~-.; .. ~ . 

.· 

. ' . 

.. ~ 

•;. 

.,,.·, 

" 

. ~ .. 

... _.r.. ... 
. : ~-:: 

.. ·... :.-

:. ,'• ·· ... 
: l. -· .. > .. \ :.~--~--... 

. ... .: ~ .. 

. ···.· 
. ~ ~~~ ... ·-

' : ... ; -·~-_-., ....... _ .... I 
' ;~-.-.•. >1 

. ·\: .. '::_ 

..... ~ .. :::. _{':.:~~>'I ;'ThcBCf'-Qiue~iQI~Ja~utlhiOia,~li~trlelnOrU IIDCR~'Vll~RI~IIIIIUWJ& . :• · ·. ·.: ;': . , ] 
• · · •• • · .. ---· o· • · l4t~ 2J:daycpomreduration 

... 
~ : ~~ ... 
:--·····,. ·- :• 
-.~: ... 

~ .,\ 

......... 
... ;J: 

.:1 .. 
;. 
·•·' 

. ._. 2.497. 

.2$1 :· . .. . ·' 
,.. :. 

48 
· .. 

. 12l7 

·. 

'o 

.··, 

. ... ··.:· 

Pcrciz-. nl'vey, Ladcic: Morrison.· 
Muzpbi, ~,"alld_Wintluw 

-S.nd~~;·M~;;ana :W~i~h (1,71) ... .. . . . . . . . ... 
'· 

·.·:. 

30-daia,Posure durltiatf.: · .~; · · · ~ .- . ; : 
. . . .. '; . . . ; ·.: . . ~ ;' .· .. :._ ; . . . '· -~ 
:.-~- . -.. ··::.:· ... . ~ . ~- .· . : ·. --~-· ... -~~ -··. -: .. :·· . . :: .. , ;. · .. 
14-dayuposu~ duration; The re~erfvalue was alc:ul•ted . 
bydivfdinJibc Mt~IUIIUiGIXCn~nti(i:; by the iriCcll~ ·.··. , . 

. ~lion [(}ii/g)I{JI~)),.indf~ion ratiCrorfx' .. -· r . . • .. • .. .JI)I~ applied lo lhc nlue; Thc_reported_wluc wu also_ · 

. i .. ·.~· ·. .. 
· G:lm~~j P,~ir~rmntleUs 
: ~ .. . - . . . . . . _; 

....... -' .. _. · .. _.;:_,. 

:· .... ·.; 

.·· 
-~ .... · . ~ ~:· ·•· '. -~; .. 

. . 

-~ .. . ... ;· 
.. :_, 

·, ...... . • .r~ .. -
.; .. ····:.-· convtided fiom dry_~irJ!t_IO we( -=iifti uriii1a OO:lwrilon' ··. :·' :.raCIOC·or H~ · · · · ... · ·.·. . · , .. ·.> · ·. .. ·. ·. . . · · , -· . . . __ ., :~:r' I.Zi4, -•••• ,l. StloluPo11982)· ' ' ' ,' ~,.,~~'" .· '' ' .. , : -~~., ... , .. ,,.;:,n.-~1 I > ~ :_ .. / ___ ··· .. · l,1.71 : · l4 ~$6 · .. · · · · .. · · · · .. , .. · .- .. ctWftf!IIS" GGIIflftti111J p11fa . · · .. • · ·.. · · ·•· · •. · 

. 0·· .:;,~gl}. ·: ~;.,t.~·~s~:{:;:;,(:_,:.:~i~;:,~:.·b·_;,: :::~ "'~i.;;,d~;,·---·'~3:t~j2Ll2 •• "d-~.~~i~;~ii,~~~~i~L~ '<I~ 
... _.-;: .. . . -r· 

•:· ·' · .. 
.. , . .. · 

··.:··.· 

•• 
. . ·~"'.,":'-· ~ ' ....•. · . · .. ·· ~. 

~ ~ ~.{: :~::.~~:: 



~ 
I 
w 
-..1 

TABLEC-3 

WATER-TO-AQUATIC INVERTEBRATE DIOCONCENTRATION FACTORS 

(mg COPC I kg \\'et Uss~e) I (mg dissolved COPC! L water) 

! 
(Pa~;c 5 or 18) 

I \ 

I 

F--·: -- Re11omd .val;cl' ~ --:--- --.-............. .,~-;:J•:J"4··~ ..... ._1t~~-.,~~"'~ .. "····· 'i"',., .. ,.. -., ......... -~~···1,.1.~~.S~:"T'"t.·'""l"'..,...;::.-.--.. · < .... _.:""'....,· · -" ........ '7, ... .... . I 

'Rtr~rC!nce·· '':. • ::r. J<'-· '·' -,:::··:~ ·•~-':;"'-. -~·:~: E1(1_ttlmen!l_l:f!!r.!JT.I.~Ju~.~:O:;.Y..::·t~• r.·;';¥;:('-,:· ~' ''"': ·~. '·. ,.·. •: · .:··Sprc:l~ ... - · '· · · · ,.... 1 

~ ... 

i5Q 
3,SOO 
6,200 
2,600 

120,000 

740 
1,300 
3,500 
2,100 

340,000 in l•pid 
S 1,000 dry tissue 

>27,000 

140 

I,SOO 

iSO 

·373 

140 

8,100 

Mayer, Mchrh:, and Sanden (1971) 4 tQ 21-day exposure 

Veilh, Kuehl, Puglisi, Glass, and I Field samples 

Eaton (li7} 

Scura and Thcil.,cker (1977) 4S days exposure 

Nimmo ct al. {1977) as cited in EPA Field data 

(19F.!'Jb) WhCIItbody 

Mayer et al. ( 1977) as cited in EPA 

(19S0h) 
21 d;tys exposure 

-
Mayer ct al. {1971) as cited in EPA I 7 da)'5 exptJSre 

(1980b} 

Mayer ct a!. (1!177) as died in E:l'A I 21 days cxvosure 

(19SOb) 

1\.byer cl al. (1977) it-Hited in EPA S days Cltpi)5Utt: 

(19SOb) 

iloke" ••. (1910) ..... ~~"'"'"""' 
(l?!iOb) . 

Duke ct al. (1970) a. cited in EPA 2 da)"J exposure 

(!IJSOb) 

Orcot~ecto nais: Dflphnia magna; 

Gam.,arus PteuJolimnaells; 

l'alamlo'IICS k.adiaAtmsi:s; Cor:rdalus 

cor•lutus; Cula rarsol/r: Clraoborus 

p:mctipt""is 

ZllOplankton 

Brachionus plicctilis 

invertebrales 

Puronorcy:J do.•sare~ 

Corydalus rornutu.s 

Orconec.tu t1ais 

Ncrei.s div~rsic:o/or 

Pf!nttttJJ duorarum 

Crruswtrta "lr'liti!CtJ 

j 

136 I C!JUl'lncy and langston{l978} os I S d'!'S exposure 
! .ArenicD(e~ mori11a 

cited in EPA (19S0b) · 
I 

. __ .... ; •• - ---· ~:·-t .... '"": ~-: ••. :.•• ... -,·~<~~!f~A.-.:'1il)"(i~~,;,fl
J4~~·· -~-···,,.~ ... ~(~~·i·~~~~,~_., .. .,,."' .. "'·tjv•··'-.;"·• . .._., ............ .;: ... -.~~ .. -:.! •• -... ·,~;, ... t·:.····:: ... r~oor., ... ,..~--"='.r.···1 .. .. 

'oi .[ ."-.: ~---·' .... • • '·; :_ •:_r.;~":~:i·_: ~:::.~ ~-· -~~:~:·! :_;~~;,~~~!:~~~ii)~~~\~~~~/~~,,f~~~
~~J!;,~!~: -~~j~~t!/:~-~~~:.:.~~:~~~:;;·~· =~~.~ ... ~!~~~li~~:t!§ ~ .. ;~t~~!J:~t;~}!·~ .. :~:;:~- t~i~·;~ •. ~ ~~ .. ;: ~~~- --~ ·~:.·;?-:·~--:~;:_. 

•y• ~·"!f'!""~::;;7,.:-;;r:••~r--~ I"'•.,. 

"iijliitl~~l"~'."t'£._~J.~';ID-~~~t'·~
;, ~:: ·; ''·:..;~j:'···.--, ... , ·:··:• .:;·~; ··~.,; <:'.;.;:;· 

~""'"""'" .... "'[( _ "~~~~:rt.:.;1";:-J;1;...4}f·~~qm'N.PJJ!~:.QS:::f:~!l.u.~~!Jf~!2-'
~:-!;. 

-~ .... ~ ·-.~~~·~:;·.t:·.·.:·: . 

I 
I 
I 

.I 
I 

. .... • ..... ~~.: J 
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TADLEC-3 
.,· 

·.·, :. ......... , · ..... :.:-.-· . : ~ : 

·, wATEn.:ro~AQUATic JNYf.RTEBRA 1-i.mocoNcE~TRATION FAcroas · . '(rng COPC I kg wei _tissue) I (~g dlssolved COPC./ L water) 

:-:. , .. :·------;· _, ............. , ... -:· .··• ····- ·········-
--·''-··. ·:- ······- >: ·-· .. , ... :·.-.·- ... ··- ·----· .. ...... . . .. ........... : .............. _ ...... ~ . ..., .. __ ............. , .... : ... ... •.· ... (rage 4. or 111}''... . .. ........ -..... -=.__ 

II ~ ... ·· . · ·.·· ·· •. ,., .... ~ ..... ";..--~hl"'"' ..... ,.,., .. .,tr<>~~,l~ ~M/H~'rUI'llf.:...·~ ..,., ...... f •• , .• _"'.,. -~·::;!•.'~'-''~'":l,o·":t'I!''·..,."X~;t\•,-· ·. · ... _, .... •· ·· ·. 
· ·=,;~ ~~::·· ... ' ~ep~r.:t.d.~l.l.!l.es•:.'~·:·~ 1; t~;: ~~r.t:':;,.:\ ft' , ~1. Rrrrrtn~~f,~l>"ri~ ~~· ~.~~ll,~li'!'r.\I!!PJ:~Irn~~!•. il1!x-.mrte.rs.~~~~-~ 1 ~.-.;;;.,~;:~~'~-.:.:-,~-.-;l.r~~P.~c.l~~:t:~~;~~::~;;~~~'-

.. 11 . • . . . . . . • .·. . . . . . . • . 248 ~ 199 . Mine:~, Corliss, Famgirt, and 28-ilay,cllposurodunti~m; n:portrd values wert• based on 1,8~ '· · : 4tl Thompson (1982) · · lt~mulaliciil in the tepl-.alothotu. and a&doinc!rut uJiosui'U · · 
o( !'or 5 Jl r/L in ~~:1 oechuwater I,YitCftl. · · 

. 6,088 Ncwsted and Gic.sy(l98_7) 2-4·hour exposure duralit~n .. 
694. Rocsijadt, Andmon, and Blayl~ . .7-da~ uposure du~llllon (197B) . · . · " . . _. . · ...... l .. ·. . . . . ... . ... ·,. : ·•. t·· •' ~:·. ,·.;• ,· !~~"f'':""' . .". • •: ·· · ·• '.:"'Y.r,..-:~~ .. "!$'•..171;,1~, ~-~ ... n~. • ·:; ~Con1 nd:1·;~·-::>.Dibe. a nlhracenc::v-.,:£~-1-~-· ·r "-~:pj.i~ . . .. -~ ~-~-· ..... ~.t •. , ...... ~ ~)i .......... ,,~,_ .... _,_., __ ,, ....... ~~ ............ w.,.~~~ .. ~ ~!:'/:~·· 

~ ·. 
I 
~ .,.. 

.· ... 

... 
, ... 

D. BCF val~ ror Arodor i 016 •• cal~taied U.i_ni oM llboraiery ···~ .. ro:JC,W.; 
13,000 · Pamsh cl al. (197-4) u drcd in EPA 

(19&Qbj .. . . . . : : ' . . . . : .- .. 

·-~ 

. -

:. .. 

Pet!tteiU duoP'IJniJJt . 

fhphnla mag11a .. · 

·AI~ lnquinato · 

·, 

.... ~ 

~;: . c.· . ~-~CF ~Ill& ror ~Or I~ ~ .... caiuiJted ~ini ·~~de me.. •. lllboraloe)' 'wlucs a roJi~;,:. ': . " . ... . : . . . . . . .. . 41.,857- . · ·. llicca.;d·~itc(l987)··. .. .. fou:ld1tUd7· ·. ·. ·· . ... Spl;tlaiunr.llrlaMII· _ • ··.I .. , : 6,_900 .. ·: ~. . . . . . . 5,679 ·-'. 
·' 

·~:·< 

.. 
-- ··-. --·----.: .• =---

_: . ~.-- . 

~::: .. : . ~-.: "·. >:-

. , ·' .. ~ . __ :. ··< 
' '\ ..• _, - -:= ":'"i --....::.2~ -:.~· . : --.: .. !; ~ .:.::..:.:. ---. '. 

.. 

·~ . .:.: . -:..:·. . . -· -~. :...:.:~· -~. ·:·:':~'-:... .. ·-· ' .:\. · .. : .. :.i~:.:.:~· .~.:·. . .. 
.... , .. 

,. . 

·. 

-~ · .... 

. • 

. ·, .·. 
-:. ·. ~ .. 

;,.-.- · .. ~-:'-:·, ~~:~ f .. ::.·::-'~ ,._:_:~~-·; ,~---.· .. ;··:·ii::.( ,::·". :':. ~~~~x-.:~·~/~ ....... =····,:::_.; ... ~~;- ::; 

. 

•.· 

·.· .. -·· 
·.· 

.I .. , 
. ·, .; .. j 

.I 
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·' 

·.! 

, I 

. .· .. ··: 

. "..; ~ 

·.·r 

.-.. 
\ . 

; .. 

i< ·:·:·. ~\~::;:1;i'i 
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'1'1\BLE C-3 

\\'ATEJ{-TO-AQUATIC lNVI!:RTEBUATE IHOCOI'iCENTRATION FACTOI~S 

(mg COPC I kg wl!t tissue) f (mg dissnlv~d COPC I L \'l.'ater) 

(P:~J!c 3 of I!!) 

q RcrnTitll '\.'r~lu(:s' . . . . . . . Rtr<:rtnce' :"·~::-;·;-;:~:-~·~; .", •. _.,_ ': ~jn-:"1~~ Y.,;perlnl'cniii r•ruir:h:n -:> :.••: ,._. :-- :· ~·::'I . . Srrclu '. ·:... II 

I •• , I ·~"'"''· ........... '"" ... ~~· , .... , .. ,..,.,....... I ,.,,_ ,...,,.,., i 
I( 

I (!9;'1\) 'I 

1~~- 3,000 U:e, G~tdner, Anderson, Bla)1ock, li-<lay C~(lC~\!IC d\l!Oihon. ihe TCpOt!cd \'alnc "''3~ takulatcd c~a.rrO.<Irt'iJ \'l•guuc~<f l 
I and llarweii·Clatlt.e { 197&) by di\1dms lne wet hssuc con,tntrahon by the rnediurn 

I 
II 

C()no;c!l1f;l!l(ln1(1Jg/S}I(J1&-'L))con\·ersion ractcrofl X 101 ... -as 

l' 3J'Iphed It:> the ,·alue. 
h 

lll 2.iJ5 I Levcrsec, lzr.drum, Giesy, and j 6-honr exposure .!mahon; 0.2 ppm concentra:c:d-humic acid I D"f~":a r:rag"a 1

1

1 

• 2.1 !-I' Fanmn ( 191iJ.) j added to lest medium 
I 

I .... _.4 .•• ·~···- -.... ---"'~··~-· ... ~., .... _ •• , .. ~~--~·.;-·:.1 ... " .. ,~ ..... -~y··~lJ{. ........... - .) ....... -.-... ~ .... ~---.~· .. · .. ;.·,. 
I 

(;(>~pound: Uepl!'{a)anthratene · , : · · ::~ : ::.· •; :~, :; ·~ >-'·/: ;·' . · ~ :_ :~:.'-'· ., : :i. '). 't~~:;;f1;~~1i.'.~.:~~=-··i ;;"'~-.'-:-' '·.··;:o:~•;'-:.\~> ('.·j~~~'!!!=:nd:::d ~CF Va!t.•e: 12,2?9·; J 
t: 

!! 1he DC.:F \'liuc: ~.-as calcu!:ltcd u~11:~; the ~;comclnc rnun of 3 la\Y.Ir:u.,ry ,-a~uc:s a~ fou,, .. ·s; 
;J 

I~ 18,000 I Lee:, G:mlr\er. Anderson, Bla)10Ck, I F>-d~y cxpos;:re durat_ion; The rcre>rtcd ~Ollue Wjl.$ calcula!cd C-a$~0JitM ··••gl ~tea If 

1j lar.d Uarwcii·Ciarke ( 1978) by dt"tc.h"& th+: v.-c! ~IS Site Cl'ncc.n!rall<>n by the rnednm: 
I' 

jj . co!lr_entraiJ~n [ru_&'RVC!tr/l)l conversion f3chJr or I lt 101 wa5 
;! 

l 1 
appl •cd 10 Inc •·a .uc. 

II 

:. 
I 

-
i 

/i 10.225 j NeY.-slcd and Gu:svl 19&7) 24-hour CJCr'JSt.tc du!i!ltton [hrrljmCJ ""'£".. ,I 

.. . . 
'I 

J; 10,109 ! Soofk•~fk. "'"""'"'~'· •nd 24·""""'"'m' dm,.;oo 1 ""''""f•la Ji 

~ ~=;',,,, w,:·::::,:::::::~::~::"~;c~;~;;;~; ;:~;~~~ :; ,~;~;."~~:·~;~. ': . •: ., .. '.·'~::·.~~;~·~'. BCF V•!;~. 1.69?~, .. ,::' :1 

· · · · '' ; , ; .. '· ·~' .... , ..... ·.·~·_,_ .... •· •· -1 ~·;·-;t<- , .•• ,, •. -,,,. :····\'t!l>~~.:t1-,•).-.."-·="' ~·., ... , -' . .--· .. ~·.·; .• ~.Rec:ommendcdnGF•Value·IJ 22s.-·. ·,.,I 

Con1pound: Oc~k)lluoc:Bf:t~en~:·:. :-~~ •.·:: : : · :: ·/i~~.~.;:i~-r~ :::::;.~;;~i.-1;:-:fl~"r'-'· :-• :·.~ ; :;~.2;;W::'!'.t-i'~.!'lr<~iljti .. ''·-·; ·, '.: ;.; ·-~-~:~ .•: .: ;....,., .. ; -'~'·' "'~,-• ..,. .. _ . .;. ·· ., ... : ... .' .. ' '.:·; •.·· 

Tile BCF value was based on 01~c laboratory value as follows: 

1),225 1 Nc-...-s!cd ar.d Gicsy (1987) J 24.1mur exposure duration 1 Da':h"iiJ mog"o 

Cot_~pou~~: ·-:: ~~~~ ~h~~~~e·~ ·: 1~ -~ .':. ~~-~;-~·":_,. ~ t. ··:·_~ :i~-~~~?:~:~:_:.~~~:·~: ~~~f~k~-::~·:~;~~}t~{~ ;t..! .. _:~ .. ~··~L:~::~ .··. ;::_ ."-~~~,~~:;Jt4((~~·-~;~;ff~~\~/~-~~-~};~:}~f~ .. ~>~if:~;-i}!t~'!rn~~e .. ~~·~!-tqgf~va~~~: ·~~~o~ f~:;··j'~ ·. 

The BCF value .... as cah:ulatec using the geomctnc mean of 71aboralory \':I lues as follows: 

5,501> 1 Eastmond. Booth, and Lee (l9S4) I Not repcrled 
DapltniCJ "'DSrJD 

·: . .. -~-

---------· 

I 

. . .. I 
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.WATER.;TO-AQUATIC INVERTEBRATE DIOCONCENTRA TION FA<..TORS :._· 
-. - .- (mg COPC I kg' wet tissue) I (mg dissolftd COPC lL wlit~r) 

.. ~- -· ···-. -·-... ,_: .. 

The SCF val_uc wai ~Jculal_cd UJin&lhe ieamct_ric ~of61abotatar1U..iies as_(~llows:_ -::_ · - · 

ss;ooo I Eadie, landrum, and Faust (1982)' I Rq,.,.~_ •• ~be man oflh~·mcuured PAH ~~~llont in 
lMicStipCCIUI;Idlbo_kdimeal·. _ -- -.- - _- ~-

.. : :.• . 

I+Mtoparda ltofl. -- . •· 

. 12,761 NeW.ted and <iiesy(l987) 
-- -

24-I!Our t.o-xposvn:_dunti_on - !Aiph~ia magna 

- ·:·. 
,·.· .t, ... -- ~J.~-~·-·:: 'A•', 

.. ... . .. ... . 
,., •, ',•, •, · .. 1 ·<\\:·~ 4:.: •• ~~~··:: • .= .. .::~ ,.::.' .: .. ,:~.::::~ ·,~, • : .. -.i:~'{l,'.~·,.: "•,,,,',,~•: ,,;,,. ~ 

-·-

.. 

. '!'· . ~ .. ··"'; 
· .. r: .. : 

. .. ~ 
· ... ; .. 

·-·· 

' .. ·,.:. 

\ 

--.~!·.=·-~-

-.-

,:_,.,- ~ · .. _ : :;;: :;~~~~ 
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TABLE C·J 

\\'ATER-TO·AQUr\TIC 1~\'i!,RTF.llRATE DlOCONCE:"'THATION I'ACTOUS 

(mg COI'C I k~ wet tissue) I (mg dissolved COPC I L water) 

(Pn~e I of II\) 

~ 
-R~pnrttd\'slu(~' · ·• ·· ·· · -·· ·· ·::ndcrcncc:i"·:~:-:.···:·· ~~·.::-.::·~,1;~_;.;:qcl:E1p~tln1tn1Dil'irnmcluJ·:--"~~'-:; .. ·.·::~· ... ~ · · '··-· :• ,; Src:elc:s: _, 

. ··-;,: -... . ~· .', ~ ~ .. , .. ·.·-·.~."! .. ··=-· .. : "'·"~ ..... :'"-•'•"t':". ·~--~~p.:~;;;:..t~- .. ~·'j ~.;,:;-::-·r···.···11 .... , ..... ;:t--=~·;:·:•.·lll'':l""Jr .. l--1~~~srr:~~~;-~-:. ... ~~:;-:n~r. ...... .:.~·l~"-"''"'':-'"'l.'; "';~·!'!.:- r.:.:·,tt."'"~~":;,;'•,..~ .-.~_.,. ...... , -··:.'!;· .... ·;· . 

.J · · · · - -· : ~ · · ·.\ ... · : · . · i-~~-~:~. :·f~~~:~:~~~·::. ~-~ .. -!~~;~.;;;~~~=1 \~~·.::l~l~:~~~~~~~-1~ry~_;E~-~~-~~~~~~:fff.·~~!·r . .;~~:·:i;~:1~~~~f.~-~~~~-~ :.~ :~~l:~\~{~;7:~~rr ~ ~ ~;:=·.~ .. :~·::.:~~:.~ ~-::~:.:.~~ 

II -- · ,· · · · · · ., · · • ., .. ~ ....... , · · ""';:'"'"it··~ r~;'I-Tt.;,·~h'i'.!i::i!."<l"i'l$:\."'l"·~~-....-.~!'ll'~.tY"3!';:~£:"" ~-~Y.:t'• ·- _ .. '•- · · • ·-· · · · .. · ., .. ' · .. .,, ~-··' 

1
; Compo:rr.d: · 2,J,7,S~Tclrachlorodibenzo(p)di?xiil (l,J.J,&~TCJ?O)?:~(:~~- :'-'~~!if ;~~i'~1,-"~~(~t--~~:~r·~~\)}~T":<:':;i~ ~.·: ~~(o~~t;';Jt~~·~{ ~-~~ .. ~::g?F.nf:~~~;i, !:!Sf:>~•\~~;.:~:;.~;5.60: · ,':-:; · 

I
t! The ~CF \'~luc: WiS calcula:c:d u~mg I he: ce.;-mr:llit n1~3Tl or L v:~lues from da!a repotled for 2,3.7.i!•IC:Ir.Jch1orodibenzo{p)diOlliin {:Z.3,7.8-TCDD). . 

!L I ,"'!62 ·' Yockirr.,lsensec:, and Jones (197&} I 32-day exposure: dut3lioo D:~phn1d: IMioso"'a sr. 

l !JBI -I ! 
i COr.-1JKlllnd: · ' • 1,2.3.7,8·rent3chlcroo•b<nM{p)dio~in (1,2,J,7,6·r~CDD) :·;·.-;:)(:~i-:~}'1:,~::~:-· :~ :: :::~!, ii~~t~;}·~~(f.i·,-::;:.:;:~q:~~---~;_',}~;::=::!j:~~;~ .. ~::Recomnu:nded BCF-Valu~::~ :.1,4J.S/:,: ~-

Th~ BCF WJS caicuia:cd as:r.t- !he TCot> ncF ilnti 3 l:omaccumula!i,,., e~•ti~·~rc:l\Ci' ra~tor (OEFJ (U.S. E.I'A 1?9~b) 2~ fo!]~I\\'S: llCF .. , .~hll )", n ?: .. 1,-!)S ~, 

j! Compound; 1,2.3,4, 7,!i-Hmchl<•ro<h:.Cnzl'(p)dio;~~m {_l,2,J,J,7.8-IIxCIJD) · :_:,: ·::';:p.: '-'·:: ·;:·:: :>i.:?.::;·•::-:·:.{.l. :i::<· :.·:(.',!·.:·. · !:· ~ ·-:; '::S:\+. · Rcct'nu~en~.~~ _ncr Va.lu~:· :. 4_~:1.6 •' ~~ 
I 

. ' 

j1 The ECF •-•·~s cakuiaH:d u~tn~ 1he TCnD DCF ancf a bt():tccnml•':liM .:q;ti''A:rr>c:f fa:to• (Dm:) (U.S. ErA J9?5b) at fPiit::·~·s: HCF -I.~Ftt) 11t OJ I •-H:J (, 1: 
,, ' 

I 
. "·• ··~~-;..,,_. .. : .. -,;)., tr"=< ·\~ ......... ,-:.~..,.~, ...... , --r.. ... , .... : •• ''i''"..,..::[ ..... - ... '~... . . •II 

1 
C001po11nd: 1.~.3,6,7.S-IIeKIIc!11NodlknW(p)1hO·un (1,p.6,7,S-Ib,CD!~) ;~ ,-~~·,- '! ,·:~ ·,• .. _ ·~-;.f :-." ·,'"::.'.,"-~:;,<;-;r:' · ... - ·. . 7_;('.·~:-7.?:,• · .•. Rccom;n~nd~~-I}~P \'nlu~:: 181.2 ·: · il 

!! The DC?' v.-as ::alculatct! 11$111":: the lCDD 13Cf i"lnll a bro.lCCII~I1!:~tl('lrl f'1lfl';aici1CY factor(OErl (U.S. r.rA I'J?~bl 3~ fol!ow~: ncr: .. J.~(Ifl X 0.12 D II' i.! !l 
! . -

__JI 

i Cllmpou~d.. · 1 2 3 I 8 9·11c~achlcuxlit<n.rn i!)diol';n ( 1,1.~. 7 .~. 9·1 b. COD) 71·:: :~~·:··;~,..._ ~;: :,--.: '',!~·-·:~\:-:,::~_l;r·_~;-_.::· :\-:-_; ·• '':: -~ ',~.: _ .. :: :·r ~:; ·- Rccommcml~d DCF Valu~; ·. 218.4 . · · !\ 

,, he OC; ~mlru~o~d ~:,:. ole 1 COO ULF "' o Oi'"'"mo:l•"" "''""""' .. t~o:~ <~OF·)(~S' :.~~~';,;;,;:, <•II••~ OCF :I:'':~ n I 0 - :1 " . • . ' • . . • . !1 

i Coo'P~"'' l.Z.J,4,6, 7 ,S·I!cro"hl"'""'"''"?<r J''"''' (l,tl.•.~ 7 ,Sol!r.C9DJ ,.; • · .. • · . • .. · · "'"""~""ro IICF\ ""'' -79.6. • 11 

I
! The OCF was c:Jl~:uTa!tJ mmr. !he TCDD UCF and a bLo~~;c:nnui~:Lil:t er,1nnkncy faci(Tr tBEF) (ti.S. ErA 19951'.) as fo!low5: HCF =1,560 x 0.051 c 7'H• ·.· L' 

. ' ... . , ··>;·· •·I·•· -··.·· .... - .. ~.-..... ''"# .................. ,.. . . I I Co''"""" · O<"ch!w•~·""'""•ldi"'" fOCDDJ • :: ". · :•' . "' · ·, •: ;_ '?:..' • , -, . •<:· ;':!·:: .. _, ·, · ·. '' -· . ·" •.-.-.-::. · · "' •· ·: · · "''""""''ol ncf-Y•I"i ·.; is.7 · . · • !! 

" Tho BCF ..,, ~laol>"J "''"' oloo TCOD OCF "' • ~"'~"""'I'""' ,.,;,·,lc"y ,;""' ( ~.~ (U.S.;~-' I ~l•l ;, folio~,----;.; ··1."0 • 0.0 1·; •. 18.7 .... ·- ..... . . • --· . . ;1 

I
' · . '. ·. · · . · · .· · ···: ···· ,.;r,,.,r.r.,.-•.· .. ~·~-~ ·.~.::r-:-1"\.':·l!>l~f.;-;_;.,·~::.·::•<i~~•:Fr.:"'. ··~•1, ·.-_p· •. • · · · · · ·· •· - •• ,. 'I' 

Compounil: . · . J,l,7,8-J:euaclllor()(bben.zofuran (2,l,J,~·TCQF)_.::.-·: · · ; ·-.;~ :-~···::?.;'-'~ :; ::,- ~ ·. :d' :'ri~i.j,·.;f ~-;. :.'.' ,~h ~--: •·· ,~•:.. : ~ · • .. ·• Rec.onunc:ndro I}CF·Value;: 1248 ·~··-- · : 

'II Th< ac• .-u ~'~'".""' ~"'' '" ;coo acF ,;, • ~·:~~7:.,;, •q:;:~:;::.,::::•::,'~ _';·~~~ ... :•:·•.:. :~~:,:::;,:~:~ : ~'.~, ~-,;; , . '. .. ·- ·_· . . . . :. . . , " , I 
O,mpound: 1,2.~,7,B·rtnt.athlorodtbcnrofuran (I,~.J,]..~:f~~P~·.'· , ~:··;~::;_.~~;''~1.·1. ·: .,. ~ ·• ·:: ,;1::.'l_;·: ,-,_r;: '?,;.·~ f ··!Y,, .; .. ;=;: _. ·_. -, ~;·~~c.,rnme~d~~.NSf.:V~!~~<<l~J.l:· .-:.' I 

Tho DCF ~·~.:·:71'"' "'''< ohc 1COD BCF ond • bioa'""'''"''" ~';'~~;o;~,~~ ~~ ,"" ~-~~;~~~~~;.:; ;~~ ;~~~j;~;;\~ • '":' _ r . . . ;, _ I' ._· .. ,

1 

C~J!Ipound .. : ·.· 2,3,~;7,8-t'enlachlot~llle_~l!?fu~a,'l ~2!J,4!7,H~~Qi:l-- ····:·:-•,~ .. 1::!'------- -.• .. _ · .r . .-. __ ,_ •. ,._ · · .. ; .L:J •. -~ - .... ~·dt~~!!ll1'~~~~-.P~f~Y~~~·:..~·.S~fo·, J 

'1' 



rz1 
I 

u.t 
N 

TAlSLE C·Z 

SOIL· TO-PLANT ANI> SEDIME~T-TO· PLA~T RIOCONCf;'ljTR.ATlO~i FACfORS (mg COPC/kg dry tis;sue) I (mg COPC/kg dry soil or sediment) 

{P:l~e 7 nf7) 

C d ' ~ ... .. ' _... '~"''- 'T ~mpoun :7 .. ~.::,~.:"'~en:unCwiiiX'I : ....... , .... :,··:·····:-~~·~ .;•~:~.!"tiQ ·-·-·-.. ·-· .. ~, . .;. ~ ... !..·:.~~.;.;"..,"'•~· .. -.L~~~~.!.lr."i; ·P;: .. ~·· , .. t:"!·~f1~~~ 
Th~ BCF w:as talculatcrl us•t~.; I he: geomctne mean of 3 vai•.;es for mercuric chloride (llgCiz). 

n.Qfi2 
!) 1~? 

o.~n 

I !'he llCF ror !hiS «Jn~t:lu~n· 'A';J5 ~and on ~O'J)Tilr..tltloll3 reponed In us. 



:"": 
I 

'-' 

T,\ULE C·2 

SOIL-TO·l•t:\:"'T A:'-00 SI:lH:'-lE;":T-TO· rL,\~T lHOCOi\CE:"'TUXI"IOi'i FACTOl~S 

(mg COPC/k~: tlry l!nu~) I (ml: COI'CI~ dry soilur ~~:lllnu:ul) 

I P3!:C to uri) 

,,-
11 ·--R~par1tdc.\'alut, . ·\"··· \· : ,; · . .:....; .~:-;._·, 'Rff~rtnm:··:~ ::~ :';~(~:~~-;F~: ;::~:.~~tfE,prrlmtnlll Parimctm ::.:~:;}{ • · ;~ ::' ,•'.: . '·-· Spttics •. 

f - ·- -- --
.t jj t:r.e ~tc9·::~r thesl: COnslilUt:I\IS w.:rt: calculalc<! usmg lhc fol\ov.in& rc:grC$~1111\ tquilllOn: log UCF .. 1.588. 0..57S l!. log K..~ nra\'JS o~nd Nn\5 19Sii). "'h~(e lo. ~ -'- 5 ..... ·.;.''I 

11 

....., • ., 7-T· 

• • li ""'· . -. ~r ... n~~ .. c. an;! 

~ :-_:_:__-;ff,?:L~- : . -. , ~:_; r-Y~: ::.;·i~ilHJ4d~?1'F;::i!·:~~~::',~\i,'Am~l~'f~': : ·:?>' .,_ i )' ·: . : -- . -_ - . ··------,...,----,-c-.-----· 

)\. Compau;.l: .:\:~~!.1;·,\tumm,.m-:·,.' ~ :: :i::'?'.; ~3jt~';'"'·~·:-~:·r!'i:i:l~;..:\...e:: l-~~-:r,-1~".~·~·· ?.~i~1'"~.'{ii.f~;<~r-~j)~~ji'!;~.
;t, ·'\"J~;;. · · · - -·· -~-~- ---·-:-:-- .... ~-:·~-· ·; 

il · .• ..,....,,r,~-·"· ··· · · ··· ···. ·•··~ · ··-· •· .·-. ·.·;· ·'f""'·.·.·:~~'!':!~~-':'>:i~~-~;.'l!t;:.'~{.~~~~,Cj~~!'~':\W•·~~~-'~i···'
i; .. Rcc~mnt~ndcd.llCF..\'Value:f"1 0 (}f).:;.,. ... ·~·-: , -\·~~.:· r' 

o 

o ' " o I • • o •. ...,...:... o o J, .... , .......... ,., r.~ .... ~1" ..... •·,••::'1,•·• ... .:.. l - •'.•"o ~: ot, o .1. 

:i T:u: UCF lor thrs con,utucnr was basel! oo e:r.p:n"'' 11.1:~ 1rpor.ct! "' B~es, Siu:-p, ~Jmcen ard ;51;,,, ii'Jt~' E>.~n., •• ft1•· ~.,., ...... ,..r, A(, ~.. , ••• ..:.......L_ •. ' ' • .. :.:; 

ll
. . . t ....... ~· 'v ~ ._.... ' ,• .. '· '-· ~~-~; 

~ .•• ••. · • . . • ···.:··~··· .... _ "!··.t$."-...... ,, , .. r.···! ..... - ....... (- , . ..L .. - ... ', .... ~';:-:-:":<'·~,...,._,-._..,...-:-.,.....----· 

I 
~omp<rund: ~:~!",;·!:Antt~~y -... ~ , .. -.:~·· :!!'·~;:~-~-~ .. "!.~-: .. i.:··r ~·· .. ::~:-!f)]'~:.;;,:~.'!.:/;: 1:~i;

: ... ~J-~t.i+.t't.t;~~l~i.:·~~~~-·~~c:".-s~tf"·~:-!'"~~~--.l .. :.:(-.. -~ .. :... . _._ . .-: ... ~- .. -: .... 

~ • · • ..,;__·_ · · · · ~ ~ " , __ "'":- :~"":..-.f~ .. _,-:..t;;.~ ~· .·..!'t4 -~'-; ,_..., ·'~-} !'l\1···~~.,.1 .... ~;r .. W!?~i!~-·,; .. ,~~~~~~7!-" .. l':t~=~:l; ... '~'"-~·.~··~~Rcccmrr.cnded .DGE~\::due~ .. 0f2~
,.. .... :: .. :~ • "~.:·.·. 

1 
· · • ' - ... " · ' ·- _ • •. ••• .. • ·-r:~:··~ ... ~ ... -,.,,./vi' ... ,, •·if' ._.h .· 

li ~;~~~:::.:h .. ;;;:.r·, ·~~, ~ :'m,~:';: ~:·~~0:;;:~;:,-~:~;:·!~)f;~;~;v;r;::i;;·;~i'~~~::.;;~;;:¥~;~;.~$•:.;.·., ~-l' •· ,~:; 
liThe ncF for 1h15 i;OI1ShnH:nl was t>ased 011 cmrmcal d~:l r~portcd 1n u.s. l:PA (19'11t). bj'Ctlmt;niJJ ;.¥;~:-t.ct:rs we:r. net :q•.o:-t~-1. ~--·--------. 

a·::-------~----_·· --:- -... . ... .1.. _.. - .J~-. ..: . :'~.~~:~~: .. ·=!. t ~- .. ~;,'!: • :!::.·-:r· ~--· .- .. , .. rJ'.-· ;- .... _ ... ·~· .... _ •• .. 

lj -..ompcr:.n:'d . [3Jr;n.n: · · · · ·. ~ • ; ·.,. :·':"_·· .. ;-;,~. · ::. ~ . ·. • • :~·;:_ •::. •::-i.;·:.~ • .!;· .• ::-t~l;._-;.j.~~~-,;~~~· :.~.~. < ~·~" .. · .. ·: -~~·,:·. ~ -..;·H~rr.mcnded IJCF. \';due• 0 1~. '- -

il-· . - . . '·' • · .. : -~·-·--· __ ...;..._ ., ~ ·-c··· -~~-:.......;!"''~.-:_~.;:_-:.....::_:~-·-· .. _·_:_:--.::.....;.__ ....... •. • .. · ... :~ __ . .,··.· ' 

I; The DCr fer tin~ 'on~tLhlcnt v.·:s blscd 0:1 tll1;11t:ct.! ~313 rep01tCd m B3~~. Sharp, S;nc~l'l an.! Sl:cr ( p_;;J). b!'.:nmcm;). ra~a:nc!~:~ '-'!'re Ml rq'~~e=~ ----------- --·-·-

~~·-------... - •. -.~--· 
1 

-. :~- \:, .·-.·~~~ :: r:,.._ .~:l;~. _: '.f:-:· 0~4'l•:.,·~~~;;:_ . .,.. ..... ,·_.· ••. :-/ ... -;'•-~ • .- ~-.:;:-l' ;•;:'-{•,.~J- -.:~:.·-~·_,\· .. ··,, .. ::f.,•, ~'7""~_-::·--~---- ,_ .... -----------~~:~-;. 

lj Compound::>:-).!~ QcryiL!UIIl i;i; .:!: . '-<-~ · ~·:-~·· ' .. ~-:-:._:j;,:.~.'.;;~.;_i.; .. ;~ .; ~-.~,-· '· :J•.'11:';~~~~;?,~.;'ol;i',.;':F'•~J.~~·i:.: •:·
> :·. :..:.,"".".; _.; ~-:-·::,..:J~~~.~~~Rcconur.cndcd BCF•'.'aluc:~O.Ol ;, ;;.~~:'-'. j'-;.· .·;; · 

j• · · • ·• · .,• .. ~·· ·' .. • · . · • ., •.. , ... _:.:_:;.:_:_ ~ -.·.· ,.--~ ., ... . ! J.;; :•":~· ••• '·''". ::-;'>-, ,•·.r.• I '· ,,, .. ,•., • •-•· '. · :' '· ·". ···'-' .·.-,.,,:·;;_:t·l·'·! •·: • ~~-·:•··_:02._.:;:-·, .t-., ,•: !.; ·-:.:: __ 

;i The 13CF ior th1~ cor.st:t!lem .,.,·as ba~ed on emptncal d~ta tcpt:rtcd 111 B~cs. S~lif'. S;crcen JflJ Shtlr ( ~~~-.JL E'r~rm1cntJi pJrJ.mc:o:rs 1•-erc: r~,·: :~r.,r:d · 

1! . ·i. • ·- .... · .... .o:. !., ·.:: . .- ···.- I r;\.-::. ... ·.: ;.~~ ·'·· . • '; •• = . r ,· •• • ":. ... ,..:.; ... ·'-: ... --.-----------·---- ..... 

11 Compuund.: C:admium· • , · · ·. :·~· :-~ : ·; >:: -· .- ./ ·._': ·- .:.·· ··,·'-~.-v·· • ·" ·. · <:.! · \·.;_-.,:~. ·.;_,- • .:., :,:;'
10 ··~-Recommcnd~:d EJCI-~·\'elue:·.o.~M .. · · 

il The RCF ftlr lhts const•tucr.t w~s ~1scd ~n-.e~·pu:cal.d3:a rl:;o~~d i~ li.S. Er A.(l992c;·.· E•1cn:n;n;3; r:,~:~:u:rs .. wcre Mt ll';w:1cd. . • •· ..,, .• ·:..- . . . • .._: . ·---·---:~ 

ll_-c;;~~;~;::(J~~~;~v;~=7i.J7\·; .. =:~}i:f~}:iJi;;~f.;.-:· .. ::~::.:j?d~?F~:.:~ ;; .. , ~h;.&¥~:J;:~{-:{J?.:~\\l: ::: ~-~?~~;~~~~~-~-~~i~~~~-tt?~~,~~~:~+v:~~:.·· \ 

ft The ·B~Ffo;;;.is conS!II~~~e ~-a:-;:ed (mempm~al Gill! reiJOr!~d :n ~3-~5. s~:~. SJ<)tc:r.r. ~nd-~l<.'r ( 19EJ). E.xper:rnental ~~I.:U wm: nt'l repr.~c:d. '( 

hi ... -. =·· .... •·' ....... :.-.. t~A, ..... .-.'T.~'t'"""'·M·:r~· ... ~:i";,:·;f.~"'.':·.'\'~.lkt':-.'f'u~=d~~~~ .... ·~_,;.:..;~"·.L~r~r:":;:;t;":;'!~~··1;·$ " ..• , .• ~.-- ..... <~ .. · ..... ;; .. -~~-~·\\i··,,.· .-.~! 

1 f~"'~4:~\:.f:::.~~E~r~sc.~~;:;~rm~~~iii~~-;~~~~?4:,~¥!r•'i~~i1t4~-r"J.i~·t:;~-tat-\~:tt:a~'!l:~~~f}~~~~
r:v•~~j7,1}~~~ •.. :8<i§!Y!J~;r~t1~!~.~~w~~;l 

~~ Tl;e lJ~F f<'f lhi~ ,~,n!lltuc:~t wa~ l>ucdon c:n~;ncal c;ua rC:jlO:tcd i:1 ll.les. S~afl>, SJl'r~~:llJT1J Shc-r {198-1). E"rcr1mcnt:ll rar.sr.lct~ts were nN rcr'='.-::.J .I 

.....------• - ..... 44-.. f · • i # &.C I .... ·tP' .. ·~ t••·•·' · t'J• r•• .. oii~Jfr:i-:::~!'···· , .... , .. ~·.J!£l(l,.t:.\7~'>.1:;•.•tt'"••~,.. .. ~ ......... "' • • ·~ ., . - '! -.·~: •. ,.·:-;-I 

Com1J¥nd···.,;>,;~~:\c).':l~;dc.(lolal);!i!•~&;-;~·{;;i1,~/{~~,f.tl~\~5"l~~~t);;~·~it;.ij,~!t(-?~·;·i:~~{~~: .. :'.t!
~~~~t~-f!fo,<;:t~~'?.~i;~~;-:·;f.R~mendcd·fiCF."Valu~:}l"odJta:•,'!j::~.:·;":_

0 
i: 

~ ~"!t-:•.;.-t;. . ...• ,;,., ._. ••.. ,· .. ·;, ''"r·~.: .. ·••·· -·~·Ji~.!.nl,.,.;$;.;·~1~ .. !\"'~"-" . ·"~"'~"·•; '~~.~e-.·- " ......... ~·-·- •'!·.,,..,., ........ -. ,..., .. "····•···-···· · ... -.... . .... ·· · ·- :·-·: 

.I ~(t cmjlin 'll or K.. Jar a \\'ere a\'Jtlabl~ for thiS con;urucr.t. 

l£"!1!~~44~iVii~:~,\;\l¥J~;ft~lriffffiii~:\.~~~X>"t;t;;;~;,~~!<11~~~&~1iii:;;,~,~i!!.li!;F,~):i!.'-';:'J>,"'Yrt.:/
\'"' !I 

-·---· --------
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TAIJLE C·2 

SOIL-TO-PLAJ"T ,\i\'D S£Dii\IENT-TO- PLANT DIOCO~CENTRATlON F,~CTORS 
(mg COPCJkg dry tissue) I (mg COPC/kj; dry soil or sedh11ent} 

(P3gc 5 nP) 

···--V----·-- --· "'-.J----·-"" 



:or: 
I ,., 
~ 

:j 

TAIU.E C-l 

SOIL-TO-I,tM'T M'll ~f.lll~u::-.:-r-TO·l'tA~·r IUOCO~Ct~~TnATJOj~; F,\CfOHS 

(rng COI'Cfk\! dry tinue)·/ (mG COl)Cikg dr~· snllnr .sctlimcnl) 

( l';~~c .S nCi) 

.:·i. 

The: UC'F"'~~t~~ted unllil ~~'~-= fa~l~:in;.rcbft.mon t'll:llhlltl: l11j; f\Cf- U!.ii .f' . .Si5 ~ lo' .:_r.r.l~i~~nJ •\nns l~iiS}. .. -here lei>~ .. l.Sl) (U.S. trA l?~:~~:-'. . ' . . . i! 
Co.'n('OIU!d:~·:. .~· ::: rcn!.1d11econil ~ . . .! i:j··~~-~~}1:) ~";• •. 1, id-~ .••-:.:-\-·;;:,.-..::i:.-?:~·~:.t•~•:·:-'.'..:"'~/.'~-~·:.-..·-..... ~.~-.~:~~-c._. · • .. ., · · ·- ·· · · · · r 

ll 
. .. . · · · . . ·: · . - -•. -. · ~ .• ~~e.,. ., .··: ·~.-.-· <:::·,~···~~\,;l~l~.(~o\-.i.G't.t~t~~-'~;f.~A'-t~~.'!{..;"t,"*-~Y!rl.:;~':P"'~~ ·c··'r!•'J; ll'eceriuttended UCF.<il11t e•ro· oa~ ;;'"',;•.f.~ i:~ ;. '-I 

"" . ' ~ . ~. . . . ..... . . "· -• ..., ... ' .. ~~.,,...r,.., ... ;:~~ ... -; •. ..._-,, ... ,.·.····~· · •.•. }./.,:~.4~~:~ ~ \: ..... -.r-

f~.-~-· .7:~ -~-~"~~-~~:.~:~ ~~~;.:~~:::: ;~·;~:.;,~.~ -~~·:;. -~·"' ' ,,, "-· "":' :~~.~. ~-:~). ~":~: :~ '::-.· '·''' (~ s. Er. 197>b).. . ~ .. . ... ! 
_ '·- -.-·· ... · · ,~ ~-: .. -· ~\ · .· •. ~·' ·~ ~ ;_:;~::::r;.:~ lr:.i~···~~.'r~~:,;iF,~~-1.4::;r.) rhttt••••r r.mri~~~'1~J~'!i~>:,•:r:.;.'t;-,J::-.;:-::1,'i:~1~·;-~-:•.::·.k';.· -~·~ ~ ~·· · -.;, · ..... .-:. · ·.. · I 

· · .:~rJ~l. · · • .. .. ~.~: ~- ~~ -:. t-·~.,.: ::. •: ;,,.'. • -"":• ~::~~;.:.:.·~.~:.:_" ;:·: : .. · :· - :<:-· .· .... •, ,..,.,:,·.,~·; ... <-• ~·,•:.··.,~·J•r ,\'. ~:, : ::~.~".!'.' :;· .... ', <;1.'':'.:.~:: ·. 

_Comi';OIIn_d;~r:~ :~ i~i,(2-c:_:h)lhc\}1)pl'ltMI:!.l~\~'(~~rfft!.\~~J;.1 \\:o<~,'m s:~~tim:'j~:s'h~
lmis;@~~~1\.~iF~:E;;;:·~:·.·;~~ d. " ......... ,~. · • :.!'· · •::-m-·~ ~..:.·,. 

. . . . . ..... ~ ........... ··~ ... ·' ..... _ ... ,, I.'· ~-t ••. -·. . ,,,... •.• , •. 'i.!,~.:-tft";r.-~l'!:t~.:i!~:.~;..l'!'?:.i!?~~~~!l..C"l~f=-~;..Y!\!I~;.~:~l.~)t;(t~:;:.:.;-

.... ~~~~~ll· (.llQ~!,ucd usi~; the rol\owinj;rc~csston c~u~lliln; I~I: UCF .. l.~ee -o.S;S 111. ~e1: K •• (Tt.J~;sllilli A:ms I?SS), where lc; K.., • ~.ZOS (IJ.S. r:.rA l<J'}!bj. ' • . • • . ·'' 1 

Ctln1potlnd: .'~ .•• ·Oi{r-)~)l.(!htbalsie'lf:·~ij:i:.·~,:;!.<:~\;'-'f·:~}{~~-:.';~~(·. :.: ~;i~~~-·~l:;,-:-~,';_f~;J:!!~:.~'!f.[.".;;_';~j~'.;!,~:t,St::.~':;~~.~R -.. · .~:_. ·d .d-1l. CF.. -.; 1· .,..O · ·-·,· ~·,·· .• j' 
... • _ • • • .... .. • • • . . _ . ·1 ....... _ ,. -~' • .., •• ... ~ .. , ,.,~ .• • • • f~.r .. ~·."' .. ~ t .. ~·':.t~-"'-·~~t.-· 1. ~r:.:.~:-;"'-~ •:-.t~ C'ten'U'nen t ~.va ue·-~ OOOIS7 r;:\:·.:;. :- l 

u~~~~,:".u ~!cul-11cd ~~~i~~~ tb:: (ollll'Ainl: lc~,~~lo:~ cqu;allcn: It-~ DCf ~ 1.~S!! .'o.;i5 '.lq: ~ (i~r~'il 11:d ;.;,;n· ;~:iS}.:~:-,!!~·;:~ -~~-(~~S~-~~ ~,~ ;;:b'l~,.,.::.~ ... • ..... 'J • .::.•. .:·.:I 

~ • -~ ~--.-~- .. ,::. 0 :.~ -~:,;;.:~_·.~: ~ ~-:.:t : .. ~:.;.::. ~ ~~~: :-~~~:~--~}~~~;~_;;;~;:t·~~~~~~~:~~T~.~~.:~§.~!~:.iir4f~$f~J;:~~:~:~:~~~~<r ·::. .~~ >.:·:;?~;:; ~!: ... :·. ---:::r~·i~·;,~.:~, .. 
• . - .. • . • ............ ~ I• ...... . 11•!r .... -. \ .•. ~ ;• ..... , - ... v, ..... '!W:tt ...... !"'~~·-t;,.~l~ ... ~r."'!'~ ..... ...-6 .~,-· .... ~.,..-. __ 111 P.-.,;..r.,.....,.'~~-~~ 

I 
C~jl~nd~ : -.~.~-~: .r\tc~on~.r ·~!. ;:·.:~·: •. h?.'".::.;: c,;. ~.;.:;. ~~;:1~':.1""';;.~),·~~~f'.~\if~~iEiJ~~~~"'i~:;u-rtJSii:~.,:~~~1/~W.th~.?i'n~emled nCF>V~tue:: si!;·{;iiE-;'E;~'f·:.;~ 
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Th::: BCF ·o~o·:ts '-'h;ui.Jt:::J ustns the follo~ins rcGfciSion cqv;n;cn: lc; UCF • 1.!156- O.S75 x lc~ ~ (Tr~is 3nd Anus 19SS}, ~~o·::cu: let; K.~ .. l.?-l9 (U.S. Et'A 199.:b}. . . 
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COCJI...nund:· ·;~· :: • .:1 QOioruldcb)'lf~:,!~:; .t\~;,~~.~;, ~~:~;·~~::.;:;'~: ~~i-~,,~.f.~~~lfi'Jt: ~~;~.c~:i:.~ · ~~,?~~~ 7«'\~i! ·~~··''"'r~.:.Q!; .;..,.!J ltctonuncnde:t LlCF;.V•lue::: I 8.(: Ji'J·~-~~i,:t"?·j 

Tl:r: tiCF \1,'4~ c.th:·.daled liS ill!!, d;e follO'I\ill. JCj;1'CUIOn equiUcn: lo(; UCf' .. ljE!! • 0.5 7S ~~.los ...... CTra\1$ .ll'.d Arms HISS). \l'h.:IC lo~ r ... • 0.5S ll bns•h .Jnll Leo 19i!1). 
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?.~!~~~;~@1~~:t~~!J~~~~~i~m?:;~§~ ~~~l~;,;*".t:w~~~ · ~~j;.,~~-,if!~Yi~!.~~~f~~.g,~,e}:~J~~!!!~d.-ri~;~ 

ihc !JCF "''lS C-'IICIJbted usin~ t'ke fcllowin~rcgcssion cqu1tu:n: lo& BCF • I.SSS • 0.~78 x IOj; K,~ ( ru\iS :~nd Arms 14.156). v.·hcrc IllS K_. • J.U65 (U.S. EPA 19~~c). 
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TA!JLE C-2 

SOIL-10-PLANT AND SF:Dl;\U:NT-TO- PLANT DlOCONCENTH.ATlO~ FACTORS (mg COPC/kg dry iinue} J (mg COPC/kg dry soil or sediment) 

·------- -----

The BCF ~-ils calculated usil'!g the rollowing rcllfcsrion 1!q11a1ion: log DCF • 1-'88 ·D . .!? I x log K.. {Tr.nis and Amu 1986); using the fl)g K_ for Arocfcr 12~4, where leg 1\..= 6.207 
{U.S. SI'A 1994b). 
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TAllLEC-1. 

SOlL·TO-PLAi'lT A~D SEDlMf.NT·TO· PLA~T BIOCO~CENTR:\TION FACTORS 

(mg COrC/kg dry &issue>:/ (me COPC/kg dry !ioil or sediment) 

(Pa.:e 2 nr7) 

: · ·Rcporto:d.\'alun · . ····: ·---·-· ''· · :-Rdtrcncrs·.---;~"'l"'~,..--~;-,:""·~_..-.·::~"··:,£,ptrlmt1111\Penmu(r'· .,~_.;_ .. :--., ... _,._.,,: -;:.._-· .. ::o;;nr~l·· · ·· I 
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·1 CompO!Jnd: .' ;:_: :> ,p,M.?.fS~Hexschlotoo;1ibenm-p~fman~(i)"j'4j7:~i-JiGDJ:)
'~;$~?-B~:-:1·ro~~;~-p~;,-::·.'· -~:-: • ·-· · " . .- .... _.~-...:~·- ·':7.· • · · ·~~>;<.A;;:":-'!'': 1 
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I :'~.0.':' ~ "1~~~':" w:-~ "' !_"".0 ~~'-~•=mol""" ''";'·'I"'Y '"'" (UEOj <U.S. l''A I 9?5t) " foil, .. " UCF • '-"" , " '" • 0 OOO<l . •• . . • • . . • :, 

, !=o~pou~d; · ~-:··· '!_.2.3,6,7,i!-Helw.h\orodlbcn:.O:p.rur;~n :(.tiz1);6,iie·H~cm-)itt"iQ~¥J.t;:~0-i.,J;~i;~~t~Nh!£.&~~m.tif.'·;; . .;f~R~---:---~d-~;:;.;~:--, -·
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f Thl: BCF was c:alculsted us1ng the TCDIJ DCF and a btora~cumula:ion f[\Ui\·~:ency factor (B!:.f) (U.S. ErA 19?5b~ .u foilo'-l·s: iJCF .. 0.0056 xO. !') .. ~.\!OIL . - . ~ 
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1 .CrnJ!pound.:~ _- . .- :: 2,3,4,6, 7,8-!l~xa~h!~~!beltz.t>-p_.furao (2;l,4,6,7,S·II~CDf);a:~ ;-;i~t~·-~ .-~.-}-~·-
·~··fi:'~;:1",i-.; -~-1)~,.-.~··t .•'~ J~ ~!,·.~:-:;-.:, • ,,,:,- . · .. · · ·; · 

! Th: ~cl: was .calculattd usws th~ TCDD ~C~· ::·a ::~ac~u~~~~:;~n· :~::~a~~"~~·;3~,;:~ ~~~;~~~:·~,: :~:-;;~;::·~~~::.~;~·9~~·:.,~ ~~~·~~:::~;~~)~::c,: (l_<;_F: ~ aJu~-O.~~~ •. ;, ':.•. - ' . 1
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Jl Cllmpound: 1,2,3, "1,S,q·Hexachloro~h~~~o-p·rur_•~ ( l,p,:;,s;9.ii.~~[)F)::;:~~--: ~}~:: · .-. .--: ~": . -~ { ~~:.-f:~l:;;:~- ·'-*!;. ~-:::7. ~ !;~-- :·· ~~- :~i:~~:-;,;;d~~-~~;-~.~;~~~o:oo; ~---------~ 

11 The BCF was calculJfcd usm& tile 1'CDD BCF and a J;,ia&ccumlli~·nm cquwa:~"~Y !::;:~-;-~;;:;~ r:r A 1-9~~~~ a~ ;;;_.~,~DCF- 0~~06) - ;, c•:_l;; 
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iJ C~~~~d; ... -_ -,:;,3,4~~~s:;;c~;~h-j~:~i~~;:-~;.fu~~ :·(1;~,3.-',6,7;8·HpCDF.) .~~;./ ; ;.·, ~:;_::j:A~~:fi~jj~f,}.~~_.:~:; !.> :/_.~:-~~~~;'!t~.::{i,Reeo~~~~~~-DCF·V&h;e·· o Q0006~/-'· 
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\)The BCF WlS t3:culated USI!li) lh~ 1CDO BCF ;aml a b:oa~cumullhOr. C(jlll\'lit:.-;y f;ll:loT (BEF) ;,U.S. t:r.-' l99~b) a~ follows: BCF c\).0;)56 :dl.'.:! I "o.con~:! . 
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ii Ccmpound: . I.Z.3,4,~_.S,9-Hcpla~h:.~.rodi~~P:l~~~ ( !·~·~~~·I·M~t~C,P.F) ,! .~j;f:;:l.l~;,;_:~.-.~:7 .i;_;;ii-~~-~; !ill>~:'~ ;~:
.1~~·c~~:. •~::~~~:={r.-S-~T.!.:!~n~~~- !!~f.;~~!~~:~-~!1.~~~-,1,:;~.- ·._ · ::.. ··l! 

ii ~' "_C_':.w•~ "~'"l"<d "''"' "" 2~ BCF '"' • t;~:'':"",l':~":' "'~:••Ia~;· ::~::' (: "~ ~~;~ ,"~~'~'~,~~:•.~•:\::.: .::~,~ .~:':::::• 30 • o 00" . . . . . . . ~~ 

II~:;::.;,:,:::~::::::::~:;~~~"~~~,~.~~::.:~:~;:;::..'.;:~:·~~::~:··~~;~:~:;:':::::.::;~·~~~,·~~""-~:/·· :1 
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calculJted using the folluwlng rci>"Tc:.mcn cqua,;cn: leg BCF • USS- O.S7S "l<•& K..(Tra·.is and Ann$ !9S8i. wt::rc: log K.~"' 6.1 ~9 (C.S E.!' A 1994b). ;l 
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TABLE C-1 

SOIL-TO-SOIL INVERTEBRATE BlOCONCEi\IRATION FACTORS 

(mg COPC/kg wd tissue) I (mg COPC/kg dry soil) 

(Page 14 of 14) 

The BCF was c:alculatel! us in~ the geometri: mean of S laboratory nlues Cor zinc:. Th-: values "potted in Rhett, SimmerS, and Lee (1988), Ma ( 1987), anrl Van Hook ( 1974) were converted to 

wet weight over dry weigkl usiro~; :11 conversion factor of S.99 •. 

0.11 
0.06 
0.58 

ll10.79 

i! l.lS 

Notes; 

(~) 

I Rhett, Simmer.,, and lee (1988) I 2&-day e10.pos~re 
I Eisenill fottida 

Ma (1987) 
Chroni~ ~posure 

Nor spcci.fied 

Van Houk(l974) 
Chror.i.: ~~:ltposurc 

Alabophero sp. 

Lu'"bricus sp. 

OcroTasitml Si'· 

Th: fCl)l't1d vall!~~ arc rtescnled as the amount of COPC in :rw~:rtcbra!e hS5Ut' dll'tded by ti-e amo~nl of core in !he SOli. H lt.c value~ reported m the 51Udl~5 w~n: 

presented as dt;' us~ue wet_&hl ovc:r llcy so:l wetght. they were con~·erted to wet wel&:lll over dry ~·eifht by dividing the eoncentraMn in dry carthwcnn tissue weight b;.: 5.99. 

This conYcJSicn raccor assume' an c:uthworm' s tolal weight i5 s:u pttcentrrHJisturc: {ric~ et osl. 19!14 ). 

Tbc ~;onvcrsion factor w;u calc:ulalcd as iollows; 

Con~·trsiollfactor,. 1.0 gr!l"' (g) earrll .. n"'l' total ,. .... :gl:t 

1.0 g earth"-!!rl!l rotal weiglll - 0.833 g earth'R(!rm wet -•ght 

\ 

.. ·." !" 

--·-·--· ----------
-----~ 
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TADLE C-1 
; 

SOJL-TO-sOJL JNVERTEni4n~ BIOCONCENTRATION FACTORS (mg COPCJkg wet tissue} I (mg COPC/kg dry so~J) 

(Page IJ of 14} 
I 

The DCF was calculalcd using the &eometnc mcJil ofJ labantDry val~' (or nickel. The Villues reponed h Rhett, S1mmers, a1!d Lee (191111) were conl'.:rted tower weight over dry w:::1gh1 using 
l! eonversion factor of !i.9'J". 

· 
0.03 
0.0! 
004 

Rhett, Simmcn, and Lc:e 1981! 28~JY exposurt: E.lunic foetida 

Empirlt31 dal3 ror lha!lium were nol:anilablc. The recommcn~d. BCF iJ the a.rilhmelic mean of!he mommendtd Vtlucs ror lhose lllarpnic' with unpiric;al data available (¥rsenic, c.aclmium, 
chromium, cOJ)per, lead, inon::amc mcra~ry, nickel, and z.inc). 

·.~ .· . 



!'WJ 
I 

N 
\.J 

l~ 0.02 
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007 

019 

0.!:! 

0.03 

TABLE C-1 

SOIL·"TO·SOlL li'iVEH.H:BRATE IJIOC01"CE~TRr\ TlOS FACTOl~S 

(mg. COPC/ki: wet tissue) I (mg COPC/kg dry .snil) 

(rage 12 or 14) 

I Rhett, Simmers, and Lee (191!8) 1 ZlH:1ay exp~t5urc 

I :-.lJ 0%7} 
I Chronu; c::•po5ure 

-
\ Ma (1952) 

Van Hook (1974J I Chrome. exposure 

Eu~major:tida 

L -- --

t-::~1 sree•tir:d 

~01 ~i!euied 

,-1/<Jbopltera sp. 
Lum"~icu.r sp. 

... ,, . . . 
Cq1t1poun_d: .·-i := ~:·.Mc~euric chlor~e,. ,::;;;.-

,o.~:>~/: : .. ~ · .. -. 

Th:: UCF was calculated usinj; 1hc £C!:Imeuic mean of S laboratOri value5 for mercuric c!llondc. lhe ''llhlcs rcp~rted in R.!lcll, Sirr.rr.m, and Lee: (19tl8) were con,·cned to wet wc:ight o\'ot:r dry 

w::&ht using a c(\nversion fa.::l'lr or S.99'. 

0.0-' 
0.06 
0.02 

0.0~ 

0,04 

Rhcll, Simmers, and Lee (198S) 
:!S-day tlipo;urc, ti"lle c:cmccnlra:ioi\~ of <O.OS were 

reported for the ftutlltree ra!los, however. 11 

eontc:atratton of Q.O~ "''35 used in ocdct to ulculate a 

co:1~c:rnh~·c BCF vAlue. 

Eis.:11ia foetiJa 

ihe BCF was calculated USll'l!; the ;c:cmetnc rnt411 of J laboratory v;~iues 35 prc:scnt~d below. The n!ues rc:;oortcd In Ufycr, C'•om:u11c, i•nd t-1omenl ( 19S!i) u·c:re .:ar..hworm wc:t weight O\'C[ 

stnl we: I u·eighl wilh 60 pcrccllt scil moJsturc. lhc so11 wc:it;h! Wlls con\·encd to dr;- ,.·eight to ro:sutt•n lhe \·ahJC$ presented below: 

8.2:S 
8.31 
8.95 

Beyer, Cromar.ic:,lllld Moment ( 19&5) 
6 to 12-"'eek t]l(posure 

£isr11ia joerid.J 

!_ 

I 



.', • I 

........ ! 

.· 

-•' 

--· .-.. 

~·. 

To:xirity Rercrcncr; \';JhH:s (T!t\'s) 
rrom ,\l,pcndix E l~J»A, J999b 

. .; 

I· 

·---~ 
. I I I ... 

i.. -. 
·---:. I., 
... ~. 

,. ·,· 

.. ;\: .... ) 

. ~~. -11_1 

.. ~. ·!1 I 
':> I 

.. 1 .. 
·' . ·' ..... 
·~ 

'1 
I 
I 

' '~ .Jl I 

I 
. -I 

I 
I 

.· 

I 
II 



:··· .. 

....... 

FOOD-CHAIN MUl.TIPLIERS 

,.. . . I.~ K.. •- .. t-:---'---

2
-.. ---~--,-'T-:·-u-•p_l;ic L~\'f: of COb!'umer_ 

l 8.7 J.D 2.7 0.78 

4· .· ..... · ·;·. 
r , ~ • " 

t=:::----+-------::-:----·t-------~-~-:-:---~·---.-_-~-_--- ::, _J 

1::::::=9.=-o,=-=··= .. ==:::d::===='-:::::;o==::----==-""=--==u============o·.::·2.,.3===='J 
Soum:~: lJ.S. EPA. I~"'· ~GrC411l..al~ W;;Jcr Qu;.~liry lniriathc To:chni[al Supron l)ocumcor for lhe Pruc:cdwe rn 

P.crrnniue Bi,\ltCUmui;~tion !iiCIIII'S." EPA-820-B-9.5..ij{)S, Offic:e or\\'lllt:f. Wa>hiogtoo, D.C. Masch • 
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TOXICITY IU:FF.n.J.:NCE V;\1.UI:":S 

Appcntlix E rac::;cnts impi~'IIlt'Jitation of1he ICCOI!1ffit1ldcd :•pp10arh (de~cribed in Ch.'lrtcr 5) for identifying 

1oxidty rcft.'lcncc values (Till's) for Jnc.1sua,ni:n\ lL"Ctptors. Discussion is JUD\ided f01.· d~ttrmining 

compound·spt.-cific TRV \';IIU\.'S for cnnummity :~tul \\ildlifc: me~mucmmt rcct.l'lors.~· 

Followin& the ~;uitlancc: in Sections 1::-J.O throuch E-1.2. U.S. Er,\ OSW h:~s idemificd tlcf.udt TR J' \':I lues 

for lht: mt:ISUJCnlCUI U:Cl'JllOU oftl1e St:\1(11 aarnple food \\:cbs (lislcd'in ~Jmptcr 4) ;md the CUU'Vf'''r!ds 

commonly ic!CJJlilicd in ccolo1)icat 1i~k assc:-.smcnls for combustion facilitirS (idt.11lilied in Chna,tcr 2). · 

Sn:lion E· I .0 dc5tlibcs the dciL'Itnin:stiun uf TRV \";lluts for surf ate: \\"''U:T, srdimc.-nt, :.ntlsoil c1nnrnunity 

mtaSUU.'IUCnl rl'CI:JIIU15 in the 1!'-!IIIIJlfc: fmd W\:bS. s~~•iuu E·2.0 dcscsiln:s tlctnminntion cf TR J' \';lh.II • .'S for 

"'ildlife UlellSUtL"ffil-11t IL'Ct.'plots in the L"X:II11Jllc food webs. Tnb1cs E· I through E·R prc.-;ent the dd'l1u1t TRJI' 

\'OJ!ucs :!idcclnl. the h:t!ii5 fhr r.~IL-ctiun nr each \'tllllt, and the scft.oscm:cs C\'nhmlc:c.l in determination or c.:scb 

\'illuc. 
.·:/ 

TR ,,':!lUes for 3 limitL-d ':lllnlbCf or cmnpounds :nc: iri'i:'lu&:d in this llppcntlix (tot:e Tal?lcs E-1 tlnou£h E-3) 

lo f:~cilitnte the complclion ofscrc:cning ecological risk;~~scsstoc:nt$. Hawc\'c:r, it is tX}lt:etro 1h:at 7'RI' 

\";JfUCS for addition:.) COUIJ)OURtls and ICCI.'fltOIS nuy be requii-aJ for c..-aJuntioti on :l si&e !tpt:dfir. b~;sis. ln . 

suth cases. TRJ''';Itucs for th~c: ad1li1ion:al compounds could be dch:nni11ed following the same cui,L•mcc 

ustd in tlclcnnino'ltion nf tbc: TR l' \"a)lll~S u .. ;mtlal in this OJPllc:nclix. F'or the dc:lc:rmiu:ltion of ill f' \"n!,IC..4\ for 

nlC3SUJL'Il\1:nt rtti."PIOJS nut :;pccifically rL-prcsnllcd in Sectiuns f:. 1.0 ttuougb E·2.0 {e.~ •• :nnphibi:m .... :sml 

reptiles), an nrr•oar.h con!ii~tcntto th.'lt lllc.sentcd in thi5 :!I'Jit'lltlt' could b.: utilized by :!JIIll)ing dats 

app1ic:ablc: lo lho:.c lnto15llt1.1u::nt n:cLptors bdng cv:alu:.l'--d. 

The dcfuull 7'/Ws piO'.iLicd in Tables 1!-1 duous,h E·8 nrc basL-d <l:a \"nlncs rqxH1cd in ;.vaiwble !.Cicntirtc 

litcl:llurc. · Tu:\icity \";!lues id~nlificd in sL-cond:uy ,crca:nce sources were VL'Tificd, where: pt1sdble. by 

tt:\oiC\\ing the: prirn.1ry scfcttncc source.· As noted in Ch:tptL"f S, TRVvnlucs m.'\)' chnnge as :llhiitior.n.l 

toxicity rcs~rch is conducted :111d t11e :t\'llilabilit)' of toxicity •bta in th: scientific liJ'-1nturc in~rcilSts.: As a 

tL-sull, U.S. Er 1\ OSW rc:comrncmls t\'n]uating du: I:~ lest loxicitydata bcfnre cnmplc1h1g 11 rislo; ussc:ssmcnl 

to 1:11Sur c d-."lt. the toxicity <L1t:. used in the ri5k :15S~r~11.-nt is tht most cunc.11l, If mmc npprnpriatc TRY 

\';I)Uc:s can be lloonnt.1lt~d. they should be· Ul-t"d pu~scnted to the rc:spectivc pcrmininc :.uthori1y for 

:~rpro\'31. 

TRJ's were nar itlcmifi .. ,J for :nuphil1ions :mtl reptiTC$lttoc:m!ie of II..: paucity ofloxicolocical infonn:uion on 

lhtSe JC:t·cptors. Addi1ion.1l t;Ui1L1ncc: no dctcnnin.,liun ;md u~c of 7"RJ1v:.hii:S in lbc: ~c:u:cuint,IC\Icl 

rr.olo,Gic:tl ri5k 3SS'-"SSmt.'n1 i5 plo\idL-&1 in Chaplet 5. · 

~:-1.0 TRJ1s FOR COi\tl\lUNtT\' ~1F.ASUH.t:l\IEN"r lmCF.lt"!'OUS IN SURF1\C£ W,\1"1-:Jt., 

SEIUMENT, AND SOIL 
. ....-

rJW,-aJues provi11l·d in this ;~ppcndix rm community mc.1smnm."'ll rc:c•:p~c.rs tn surf:~cc: \\"nh:r, Sl!dimc:nl, 

aud 5DU wen: idaltificd frCltn scuxning toxicity values ~cn:}opl"(l :~udtm mtoplc:d by federal umVor Slate 

ICl,'UI:nory n~:,cncies. A. ... di~cusscd in Ch:.pu.-r 5, lht~C ~~·t:~nin& toxicity ..... ,lues arc cmc:rlllly pr(l\'iclcd in 

1hc ftmn ofstantbul~, nitcri:1, guid:sncc, or bcnchm:uks. For cunqmunds \1.'ilb no :wn\lablc !>Cfl't:ning . 

lm.icity V<llue, TRJ.'s WL'It d~lcrmiuetl usiug to:dchy '':11ues from avni!:~ble 5Cit.1ttilic litcr:lt\11c. The 

... -.I 
'· I c.~ ... I 

. ·:· . 

"( ... ,. 
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Ch1111lic NO:\EL·h:lsct.l "alul!s wert not adju~tcd, lmt r:11hc:r Wt'TC c:&mit·tlthwug.h unch:u;1,'1.'t.l to hl-comc tbc 

nw. ToAicily values ich.:nlific:d ns "l!.!!;S th:.n'' n Jl>lllicul;u [IIJit~CIIII:Itiron \\"1.1C lli\·idc:d tJy 2 lUIClUC>\111 3R 

ilWiil!;C vahic hcc:IU!;C the lnsc \'aluc is un~:nt'l\\11, ;~ml i1 li'C<.·ur~ bctwC\.'ll 0 lltllltlll: notl'd tonc~ntratiotl. 

UF.or, di~cu:srot,l in Cbapt~-r S WL"'C nppli~tlto lnxicit)' "a lui!~ nut lnt".t:dng 7'R J' cri~t'Tia. 

,\'oltwatrr TR l'.f SaltW&llcf THI's au: UJlplicahlc 10 111.11 inc w:II\.'J hullil.-s und C~hJ.."lfirn: S)'Sil'lllo.~ v.ith a 
salinity {llt:<ltL'l' th.1n S pfll •. SnltWi!lL1 7'RI'5 :uc listed in Tahlt: 1!-2. ~altwatcr wmct TIIJ'dc,·clopn'll:tn 

f(llluwrd the :~nrm: pux:cdluc ns tlescri\1cd ;1hf1\'C ft11 l'h.~h\,~tl\.1 n·n'J'INS, .:xc .. -ptuo·(,lWQ11'ir:r Jl SCVs 

woc ;1\";lil:~hlc. In addition, irno ~uhw:t1t1 TR J' for '' MIIH!t:ale cun~"KlUtld ''"'~ a\':libblc. lhe 

tont~pm:dinA; fu:shwatcr TRVw:1s iii~IJIIt:&l •• 
• • 4 • 

I '. 

p,,._,,,..,,,., ..... 11imc•llt TR ~~~ Ftl")hw;llt1 wtlinl1.1lt THI's au: li:.tc:d in 'l'uhlc ~.3. They :uc aprlit:.-.ule to 

',l.'ilh:r ln"li~:s with n salinity les!o th:m S 11111. Frcsb\\':llcr ~~t•li1m:nt TRl'~ W\:IC itl"11tifiL'tl h\lm \•lrious ~.:IS of 

~Cit"L11ing valuc:s and ccoto:ticil)' '""'"k\\' dOCUiiltiiiS, Tile: lo\\l'S1 n\~lilahlc 5Cil'\.11ing \"alues amont; the 

follu\\ing :;omccs were idcntifit-d: 

J. 

2. 

No t.:ITccllc\'d (Nl:l.) ;u;t) luwc:~l cfrt.-ct JL·wl {I.l!~) ,.;,lues frum .. Ontatio's Awroach 11l 

Scdinl1.·ut Ao;sc-s~•nc:nl ami R.:rncdi:~otion•· (J•cumml "" al. 1993) 

Appnr.:nt c:m.-cts tlucshol1l (AI:T) \-;,lue:; fu1 the: nn:phiJ'fotl,I/J.,IIt•la tZ:rcC'u, tqton-:d in 

"Cr~1ion of FtL'!>hwntcf Sc1litnL'lll Qu:.licy O.:st.ab:~!'e :md l1rdirnin:11y An:sl>·~i.c; of : 

frcshwatl'f AI'Jlarcnt Effectf» Thu:sl"•lds" (Wa~hint:ton St:1tc IJL1l:t111nrnt -~r Ecology 

1994) 

, .. 

•:· 

I 
j 
I I , 

II I. 

3. Scllirnrnt c:Sft.~1 ctmCL1llrations jt'intly pllhli~ht•d hy the N:•liun:.lllinlo&ic~l St•nice and the ./ 

U.S. ci'A (lnt;~'fso\1 ct al. 19!
1
/j). . 

--····- .. •· ..... •·•·•· ·-· ·- r 
lra 5Cil'C:llillg \';1(\IC Wil!i not 3\":l.ilnblc an the ~0\IICt.':Oii~lcd ~lhii\'C', lm.idty li1Utlics :nllt uttiCI '\"OI]ues Clllilpilcd I 
and lt'JlOO'Icd by Jones, I lull. :snd Sutl'f ll!.l97) wc:n: rc,·iew..-d tu idmtify pos:.it.lc: TRI's. Rtll'\'at\1 :smtlics 

Wl:tC rrioriliZl'Cilmscd on the Cl itaia li!.ll"ll in Ci.:lrll.'1 5. :mtl UtlCC.'ft:lilll)' flltiOJS 'wL'JC iiJilllied, 35 

applicable, bnscd on criteria pr~cnted (~L"C Ch:IJlU:f S). 

If:. sctccning or !iC:dimcnl to:ticity \':Slue: \\';lS not :w01ilahle for :m oq;anic COI1C, u fu-sitw:.ta scdimtml 

TRV\\"<\5 compulcd, using the Et!P ap[l10.1Ch (lll't! Clm(llt.'f S). from the COIIlJlm'mclo; conoponcling 

frcsll"-"ii1L1 TRV mit I K« \"liiUC. The: u.s. m· 1\ Office ur ·.v:I\Ct U\ ili21!S the: EctP "I'I'I(J."ltb to tk:\'~~~~· 

~c.,Jimalt 'lunlity crih.'1iG for nunionic: (ntulml) or1;anit dwmk;1ls (U.S. El'A 1993) •. Thr; t~'iP :stllliO.tth 

:tS.~Unli.':S IIJ&It lhc IO~idty of a ClllrlpOUnd lll sc:dirncnl is n fi1111:tiun of the (;OIICt:UUa\inn in pore W~ttCJ lind 

lh.11 to be nontoxic, the pore wnlcr 11\1151 mct:1 the sur r:IC:C w:ltCt' linal dullnic \';llut:. The E<IP npptuach :also 

:1SSUIIIC:'i th.11 the C(lnl:t:'fltlaliOit nfa CllJI'lflOUIId in ~tdilllr:lll pHI~ Water dL11CUtl\ ltlltl~t: C!ltll\111 COIItl'1'\ Of1JlC 

~t'\limrol 4\ntJ the cmnpourut•s 01 ~;;ntic c;ul"'n panit iuuing coefficient (U.S. llJl A 1 !)~J). 1\ 1'R J' m:t)' be 

t":llcul;,ln.l usin~ the fullowing \'qm\ticm (U.S. EI'A 1'193): 

TRJ' .. K ··f. · TRI' 
Jtol lit ..r , ... ltt\UillttlJI I!· I 

where 
TR J~.., • 

c-3 
~-·.:. 
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equilibrium partitioning (EqP} <1ppro3rh \\'JS used to compute sC't·rr3f sediment TRJ's. UncL'113inry factors 
(Ufs) Wl7~ :~pplicd to toxicity values, :1~ nt'C("S~:l1y, It~ meet the TRV CJitr:ria discussed in C'h:1pter S. 11JC 
fo!Jov.ins :;ections discuss dctf'ffilirorion c_•f T/Wv:Jiues for community receptors in surface water, 
sediment, and soil. 

Frc.~hwuur TRJ~~ Frcshwato TRVs should be U!'.ed for fresbwa!er and estuarine ecosystems with a 
~nlinity less th:m S p:uts per thousand Frcshwa\~ TRVs, based on the dissolved conccntratioo of the 
compound in surface wnrer, are lis led in Table E-1. TR Vs were identified using 11" foUowin& hicran:hy: 

I. Federal cbtonic: ambient wata quality crirt:ria (A \VQC) cakulaied far with no fmal 
residue value (U.S. EPA 1999~ J996b). FL-deroJ AWQC for c:3dmiurn, copper, lead. 
nickel, and zinc were multiplied by a chcnlical-spcdfic convc:rsion factor to dctermine a 
TR Jl based on di~solvcd concentration (U.S. EPA 1999; 1996b). 

2. Final chronic values (FCV) for COPCs for which their A WQC included a final Jtsidue 
'"dluc (U.S. EPA J996b). 

3. 

4 . 

5. 

lfinadcquarc: data (inmfficicnt number or families ofnquatic life wilh toxicity cbta) were 
available I<' compute an .1'\ WQC or FCV, U.S. [J>A ( 1999; 1996b) also reponed 
sccondaiy chronic v:~lues (SCV) calculated using l11e Tier n method in '!.be Great Lakes 
Water Qn:.Uty Initia[ivc: (GL WQJ) (rcpooe~f in 40 CFR Part I 2:2). This mclbod is similar 
to the procedures for calculnting .:m FCV. h uses Slalis1iclllly·dcrhed .. adjustment factors" 
to adcfrcss deficicricir.s in availnble dat:1. The adjustJ:nt'tlt factor de.crcases as the Dumber of 
rept e5cnbtive families inL"JC3Sl'.S. 

If an A WQC. FCV, or GL WQI Tit:l U SCV value were not available, toxicity "·aJucs cited 
by U.S. EPA (1987) were identified These toxicity \'lJlues rcprt1ic:nt the Jowes1 a\'ailable 
values. Further, :~dditioll31 toxicity vaiues available from the AQUIRE &tatiase io·u:s:--··---- --·
EPA •s ECOTOXico/ogy Database ~stem (U.S. F.P A 1996a) wuc identified If coUcc.ted 
from a secondary sonn:c (suth ns A QUIRE), original studies were obtained and reviewed 
for acc:urnc:y. The toxicity values rtported in Table E·l rqucsmtlhc lowest (most 
conservative), ec<llogir.ally rciC\·anl, availilblc value. 

Ifrox.icity data were unavailnble, a SWlCI£:lle TlWfr<m13 COPC v.ith a similar structure 
\\"ru> identified. 

6. Ifno surrogate was available, a TRVwas not list~d. The potentiallo;t.icity ofa COPC 
wilh no TRY should be :sddre!.sed as an unccrbinty (sec: ChaptCT 6) 

St.andvd A QUIRE report surnrnarics on lc:st:r; wr:re sctt'l(."tJl"ll fo1 duration, endpoint. effect. :md 
conc.entrarioiL Studies were also screened for ecologicaUy Jdt"Vanl effects by focusing on :;tudics that 
cv11IU<lled effects on survival, u:production, ~nd growth. .t'\spccls of endpoint, duration, and 1cst organism 
jp c:~ch loxkiry srudy were ev;~tu<~ted ro identify the mosr apptopri;~te study. ScveraJ compounds, most 
not:~bly mct:~Js, had n Jorge number of toxicity values ba!>ed on v;trious cndpoinls. orcnnisms, <md c.xposwe 
dwations. In these in.~tances, best ~cientific judgmt::nt was u.sed to identifY the most appropriate toxicity 
v:~Jue (see Chapter 5) . 
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Or £••nic •~•r hon pmtitiQll coetTkit·ni (L/J;g) 
Fr:~eriim of organic rarbon in ~nlirncnl (unit!~s}--dcfault \'alue = 4% 
(0.04) 
Conrspt1nding surface watt.1 7R V (Jr giL) 

J..f.E.rim.'..!.'l~·lfiru.rJll TR l's Marine ~cdimr:nl TR l":o; 3ft' [jq~xl ;n Tllhle E-1. They m~ :~pplic~bh: to sediments 
of 1113rifll! WrJICf rodics :md ~tu.:lrinc syslt:m~ with a sulini:y L;ll~llCf ti~n 5 ppl. Murine scdiml'nt. TRVs 
wetc ckvdt~pcd fd[m\iug the proct·dwc.~ uH·d to itJr.,Jtify th~ frt·~h.·.~~t.:·r !-('4iment 7:RJ's. Scn:rning \'3lucs 
\\'l1t' wmpikd from the follo'"in& sources: 

1. 'No f•h~en·cd t-ffcct bd (NOEL) ~~·tfimr:nt qu;rlity a~~l'!\!\rncnt ~;uidelincs for St:ttt of 
Finrida roa~t;al W:!ler:; (l\ f;~cfJ->na ld 1993 ). 

2. Marine and cs!u;:.rine dl"<:t"rs r•mge ]pw (ERL) v;rlut."S fHlm "Jncirll1rcc f.lf Advt.nc 
Binl<'!;kal EtTt"CIS Within Ra1~ces t)f C!.crnir:~l Cor11;mtr01tions in }l·f;~.rinc -.nd Estuarine 
St:uirm.11ts'· (l.nng ct al. 1995) 

3. ERL \'a lues from "The P(11cn1ial fm Bi<,logir~ll Em·cts of S("(limcnt·Sc.nbc:d Conuminants 
Tt.~l~'{r in the N'•liPn31 St41tU5 :md Trend~ Prop am" (l.ong and Morgan 1991) 

4. Mari~c seclirnent qualil)' crilt'li<~ fwm "ScditnL111 Mnnagt.''llll.'nt Staml:uds" (Wal'hing1on 
Sbte Dl'pantncm Clf Ecology 199)) 

Sorening v;~lues w~re adoplnl ditcnly a:; 7"RVs. lf:-. ~I.."''L-cning "·alue was nol av:~il:~hlc: in the sources 
listrd :~bove, lo~ciry \alul.":s fl{lm a M".mch oflhc scicntifir. litcrahuc and thl~!.'c t{lmpiled and reported b~· 
Hull nnd SutCJ ( 19~M) were re,:ie\\'r.J to id~111ify po~sihlc TRVs. OJi~,rinal studic.-.s. were obtained. wht.'IC 
pO~!>ibk, and toxicity v;~lucs were \'c:: ified R clev;1nt ~tudics W\~rc pr it~r it izcd ha~ed on the ~rileria lis led in 
Clwptcr 5, and uncm:-tinty f.,clors were :~ppliNl, ns npprt'priatc, h:~1-ed un cnu:rin (see ChapterS). If a 
5Cfl'(~1inS or ~ologically rckvant r.c-dimcnr tClxicity \"aluc fiom the ~cit:ntific literature were not tl\'ailablc 
fur an (u.s;mic COPC. a marine :>wimcnt TRY "'-as compuil•d, u~ing the EqP approach, from the COPC's 
corrcsptlnding saltwntcr T/Wand K .... \'alue (~ce Equ.:rtion E-1). 

Trw•.~triul Platrt TR~ The tcnc.<.trial pl;mt TRVs !i~t'.-d in Tab!c: E-5 iiJC based on bulk soil exposure$. 
Available f(."flC~triul plant to:dcity ·vOJ)ues ficrn the !-~~icntific litcr;rturc Wl.'rt.: u~ed to develop pre!.mted TRJI 
vah!C.'S. Tr.~idty \'alues WCIC firsf id(.'tltificd rwm tbe filUOWUJg SI.~Ond"ll')' :;ources: 

I. St11dics cited in Toxicologi.·cJI n~·nchm,Jrk.t for Scr~cning PCJtt•ntial Contaminants of 
Cnt~c,·rnfor l:.Jfccts on Tc~rrt·.,·r,-ial Plants: 1997 Rc·visirm (Efroym...,on, Will, Suter. and 
Woolen 1997). Avaii:Jble ~tudit.-s wcr e oht:Jincd :l.r>d rc,;cwed for accuracy of lox.icity 
\·alues. Ufs were ;~pplied clq)rnding on 1.tudy c:ndpoint and available inform:llion. 

2. T(•:dciry values in the J'hytntu:ot d:rwhase in U.S. EPA's EC01'0Xir.Dingy Databc:Je 
System A\'o1ilahl~ :;hHiit:s were (lbluim:-d :md toxicity v;~Jues WCiC: verified. L'Fs V."ere 
;~rplh:4 Jc-pending un study mdpoint and :J.\'ailab!c inform:ltion. 

3. Toxit·ity values in U.S. EI'A Rq;ion 5 Ecnlogiml D,1ru Q11ali~)·b.:w:ls (EDQL) Darubase 
(PRC 1995). The dal~.l'a!'oe wntnin!• rncdin·sp~Xific EDQLs for the RCRA Appendix IX 
wnstituL-nts (.;O CFR r~rt ~64). The EDQL!> H'{lrCSf.'l11 conscrv;~th·e rJ'I.edia concr..otntions 
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protccth·c of llll'tlia trn,ltlll~ ollltl wihllifc thai mi~ht be rxposcd thumch r~11.l chainr.lms~o-d 

in ll•e:.e fUL"tlia. t\\';tih•hk l'tmlic~ \\\.11: nhtaira,J ;mLituxidty .,~.slues \\i.·l~ \'L"'ificcl UFs 

wt,c nppliL-d dqtt·1ulin11 tm ~:r,;ry t'ntlj'llint ami 01\':til:lhh: inrom1.11iun. 

0• iJ;inal :am.lics wac <ltnainl'\1, wht1t: J1C;~~ibiL', :md Jll i~•l iti1.t'tl h:s~tti nn t'l il•:ria llo;t~:tl in Cl~:~ptes S. 

Unct:r1.1inty f:sctors \\'l'JC :~pplit•d, il!. :IJlfllt'rlli:llt:, h:.,nt un Cllll1i41 {tli~cu~~t'll in Ch:~p~.:r S) to dc\'c]op rRl" 

\'tllues. For COPCs \\ithoultnxicity d:•l:t,thc T1Wft1r :1 surio1:a11.: COPC w;~s ndortcd lhn. t~ppropriau: 

~unogatc TR 11 \\'35 m11 :1\"irih•hlc, no 7'R I' \·:~luc: wa~. j,knllfic.-d. Gt1wr:•lly, lt\icw oflllxicicy cL11<1 ;s'l.·;,iJahlt: 

in the sricnlific littf&JlUIC indicates tl&:ti limilrtl 'f/W~ OIIC: a\'ail:1l•lc f01 llf(;olniC cum;mtUUl'>; While 'i'R J~o; for 

li\CI:.Is me twailablc. 

s,lj/ itll'l'rll'iHillr TN l's Tht !ioil ill\'CI\t\11 :llC TR l's H~lt" in Tahtc E-6 me h:l!il:d on hulk ~oil cxpOS\111:5. 

A \"i\il:sbtc ~nil in\'t"llcln :tiC Ill:\ icily valu~"l> rr ,,Ill the ~i·ir;ulific lih:l :11\Ut: WCI ~ liS\:'d 10 dC\'dOjl rR I·'S ror lhcsc 

IL'nvtors. Soi1 in\'tlh:luau: lu.\idly ,.,,htc!i \Wit' li1~1 iLichlilicll rwmlh.: rollowing :.ccPntltry sourc~.-s: . . . 

I. Sllulics ~:itcd in To.l irrltu~:inziJI,·ndnult b fm· l'(lfe~n riu/ Cmtllllllil:lllrts 11/ Cmtn:rn far 

F:fficts 011 Sui/ mul I. ittt·t·/m···He·l:wle~f 1:ruJ llc·t•:'mwplu·~ /'r~•n'J.S (Wi11 :111tl Suter 11 

1!./953), •',\;tilnhlc :>Uilli~ \~&:IC o_b1:1i11rd :Uitlln:\icit)' \'alU\.'!: \\'~,&: \'crificd. Urs W'-1'e 

npplicd tlcpcmlinu on )tmly rru~'l(lil\1 ami n\'t~il:tblc infonn.11ion. •· 

2. Sdcnllfic lilcrmme \\'61:0 !IL~Ucl•cll ft1l ln.\itity ,._:1~\l~ fm t~UI~ta~l!l~ug ttlll'IJ'OU~tls. Rc:lc\':lnt 

studies wc:rc oht:~iut-1~ toxicit)' \':1luc~ w~1c ''crifit'tl. :nul VFs wc:ac :.pplictl :1s ck~cr~)l..-d. 

Orginal =-tmfit·s "'c:JC oht:sint:d, whL1L'I'C:.,..;\,Il', ~t~nlp•infitizttl hr'~'"lnn caitcri:t li~tc:d in Cictph .. 'l' S. . 

Unccrt."linty f:u:tc•Js were .:lJ1plicd, ns :•pJ>wpr i:uL'. b:IM:J nn L'l ilcl i;s to tlc~>cl('l' TR l's. If no tu~idty -..·:slue 

was :a\'ailablc fctr :1 COI1C, tbt: TR I' for a !>\lrHlJ:Jlt: COI1C w:ss :ulopt'--d. 

TRJ'\'a)ucs fo: \\iltllifc mc:umcmt.'fllrcct1110f~ ;nc li~11"l in T>~hlt."S ll-7 (111.'\llllll."lls) uml 1!-S (birds).· TRI's 

wac notcl~:\'clop• .. 'tl rot ct~cll :1\'i:m and lll:tmmali•m ll)ro~UIL'IIICnt h!CC.11ltlt in the 51:\'l"''' cx:unplc ft){)() 'ycbs 

hl"C:tUSC of the pa\lcity or ~Jll:cit.•:Ho(ll..'cilic: d:~l:l. lt:Jlh~1. u.s. EJ•r\ OSW fiocu:>cd on it11.111ifying .. .SCI \lf 

il\'ian T.IWs nml a sci of m:munalimi TR Jfs fm tl1c: rbs!-cs of cotnpoumls li~tct.l in SLXtioo 2.3. U.S. EPA 

OSW ns!ium~~ tlmt, muong tin: Jitc:ralmc tc\·icwctl filr ;1 pilrlicu\ar cuittl.,.thc low"-st :J\'Uilnblc toxicity \'alue 

:~cross otclcrs in rlnss "''c.'S :111d across oul1.1~ in cl:•ss l>l:uum., tia \\'{luM jll u\'idc a coru;c.n-.sth'C r:stim."tte 9f 

lo~icity. A,·ail.tblc m:mun.-.li:m and a,·i:m tm.icity \-ahtc:; fimuthc: :>cil.'l'ltific litrnnuu: WI."IC usc.~ 10 tlt\'clop 

TJWs for d~t~e rrct:ptms. Also, :~s prc,iou:;ly nolcd, "1'/W \'itllll:s Weft~ not identified for ampbihi:m:\ :md 

Jt.1nil·~ llt'C:IUSC: of tliC: paucity or toxicalutic:ll infnrnl:ll iuu un these lt."';CJIIUrS. Wildlife n~surcmc.'TI\ 

rL~q,ton TRI'\'t~lues wc:Jc firs• ida:nlilicd fwrnthc fullu~\·iuc ~econtl:u)' suurcc.s! 

I. Toxicity values compill'CI in T.·uinJic•giwllll·m..lwmrl.:.f[vr WiMlifi:: 199ti R~l'l'siots 

(S:u •• ,Jc:, Oprc:;~:u, and SuiL'1 1 !J96). 

:!. Tt~x icity \'.;~lues li.o;tctl in the Tell elm. •b1:1h:n•c uf U.S. El' A's £C01'Q,Wwlog,J' D•JttJltUJe 

System (U.S. EI'A 19!J(,b) wcJc !>l:lt."';IJl'd 10 idculify stmtil's poh.'l\liillly r.~~:cliu~ the cri1crm 

lislt:,l in Ch:spu:r S. 
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Original ~tudic-s w~'Tc compiJ~~ wht'lt po~~ihlc, :mJ rc,iewr:d io Vt7ify th~ir accur3C)' hasoo on nitrna 
li:-H·d 1n Clt.1plcr 5. In m:my cases, hcst st:it'litifk JUU£t'lnt111 WJl' med to ~cn~cn C.lUI stuc.l~ with poor 
I: .'I pmrncnlaf dt·~ ign (H-e C'haptl'T 5). t rnc('f!;,inty f;lrtm s W("J 1: :Trli~d, 3:\ arpr('priate, :o ckvdt'P TR Jl.s 
balictl on '-oiteria ptc.<;t.1ltN in ChapterS. 

rom't'nions Some aviJn ar.d mamm.1Jian ltl:\ic ity dat:l arc r.~pl~~t'rl in ttTTI\S of compound concentration 
in the food t~f tht: le!.t OJfaui~m To C(lJJ'>'CJ11o tbily drn:e, it i~ ~-~l-ary to dctcmW!e the: exp<~surc 
duration and llJ,ganism hr•dy v.-dghl. If the ~ruJy <k't'5 m•T rrport rhi.c, infcrm1Tioo,. the r~utts should not be 
mcd to n•rnput~ a TRV. If infr.TJn.1ti,,n tmt·~r~~ure tf~11ati"n ~rod o~pnism hctdy wei~t is a\'nilablc. 
tlir:tary C(:nrt:nllnli(ln c.an he wmputt·d lo Lime ming the fnllm~oing gent-ric equation: 

where 
DD 
c 
IR 
BIY 

"" 
= 
= 
; 

DD .- C • IR 
RW 

COPC dcr.c {mg COPC/kg B\V/day) 
Concenlwtinn of C'OPC indict (mg COPCil;g food) 
ro..")() ins~lion Jill~ (~.~;/thy} 
Test oa t;anism hody wdgbt (kg) 

-----------~~-' 
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I - I 0.017 f 1'o ... ;CII)' \'iJI~~ nOti\OJibblc. u~nz.o(l)anthta~nc u.scd II II 
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~.4-0•n•lrotolucm: Chrl'm~lOEI. 

Z.6.0,mncroluenc Cllronu: 1\:QEC 

,-------
. Nurnb'!t'l."..er1: Ac;-.lle LOF..L 

rcntach.loroni:;obcnulle LC~O 

• (!, ~,.~-·"': -· • r 'r •;_.,;:: .. j..,.C'"""f~• . .-·•' ..,., ;.I 
' I 1JiE(2~rhylhexy!)phthaLlte l Trcr U 5CV 

Dr(n)ccty\ rl:tl-.al;ue Clmlllic NOEL 

Ao:lt>11~: 1 Tier IISCV 

,\cry!onitnle Chrcnic LOE.L 

Chlorcfann Tiernscv 

TAULE E-1 

FRESUWA TER TO XI CIT\' REFERENCE V ALllES 

(Page 2 of I!) 

12Jf) I C.! ! :J 
l6o I ~ct 3pphc.tblc I liG 

-
I 21/;flO I 0.91' I ~7iJ 
I I,OQO I O.Oi I 10 

J.O NOIIIppli~bh: I l.O 

l20 Not applicable I 320 

! J,~GIJ 1 Notapphcaillc ji,SOO 

2,600 0.1 260 

28 Not:.pph~le 28 

c.:=;ruo~ulul1f. 

U.S. EI'A (19871 

ii.ulln e! at. ( 1989). T'l\u:ity va!u~ ror ~o~.•at.:r 11~.1 {/J;rpJ:,w: _ ,,::_..,,,). _ _ __ ! 
l).S. EPA(I91171 

H~~h:mnro ~nJ Ni5kiuchi {i9ii I)- T<lxic.ty \.';lluc lor common tiUt' 
!(•wr•wJ cu•p•o) . 

j Sut~r lnd Ts3D (I 996). Cah;ul.-.ted 11sin1 Gs-cat Lakes Water 
Qu3h\y Imti<~~IIVC Tier ll tnethoduiOi"J· 

U.S. EI'A (19!17) 

Suter .and Tsao 11996). Calculated using Great L1kc:s Warcr 
n. •• , .. ., h!itfJli\'C Trer Jl 
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F11r~mldchyde 
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f'lt£Sll\\'AT£1t TOXICIT\' llEF£RENCE \'..\LUES 

(l':~a:cJ of8) 
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,.,•.F.nrff\f!ln~. ~ ~C:nncrntr.allf!n 
~'FnfG"t!: a., ... = :l•'rrR\... :~ · 't:,""~:W..;'·,-_.. ... ;:. -...P·•·'! · :.· . ..:..~ ..•. -·T:-·. ~--~;;~.~~-·:.a::-..: 
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AC.SIC LC50 . J,500 . ·. ~.ot 3$ . . .. 
D1• JM ~~;at ( 1977). Tollmty v.alo.lc (ot bluc~;ill lunlida (Lqld,fis 

"'acrocl:mu). 

Acute ECO 6,210,t)QO 0.01 6:,100 !Jri"Gfn3nn •nd K6hn {l98:!:). To•i~s:r ~l~c ftn Ul;llcr flea (D. 

""~".cl}. 
. 

Acute LCSO 4,960 0.01 .19.6 Rurd11n and llm.:it {1990). No dst;a a\~ilablc for fotr.utct1)'dc. 

Fomnhn ccm~&im"' 37 p1:rccM rormsldch)-dc used as a sunoptc. 

Endro•nt b.ucd on form.~ldch)'llc con;rnua:ion. 

Su bc!nonic l&S,OOO o.o1• .U!O Oroll·n ct :al. (1977) 

tCito. 
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·- . 

.. .. .. . . .. . .•. ... .. :,;-- . . ....... .... . .. ··--.. -... ... -. ~ ... .. ... . .... . . . ... - . ~ . 
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Other e.hlo~h:_atr~.o'ianlct (I'P.!M~·r;~~~~~:,! [~~~~",f~.~~
~:~;-;'!:~~~;\J:~·.:rr~t.!.~:l.~~~~~~~i-¥'(~,·:~·!

~,~~-~·H.:!i·;~,j;;:~!~~;~·ei~";~;-;.;•~ \-:o.;..-..1; '·· ;,_:. :: j 

• • • - -- · · "·· • " • ·• · .... ;. ~- -,;:-. - ... -• .~.l .. • ,..., ........ ,.:. -- • ~ •• # If.,;,..· • ...... -· • -. .;•.-. .... • 1 .... •- •'' ~ ~-:-.:i~"\•~tl·• ;.~).-, !-~:. __ -~ t::;t1-:•r:.·~-:-.,~;~~~ ~ .. -:;:·~ t•.~ . 

UcuchloratJ;..nzcrie Pro;t:)scd d!nmi~ 3.68 Z.:ot ~rpliablc 3.65 IJ.S. EP~ (l9S7) .. . i 
criterion · 
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l!!:.u'lllofotlvtadicnL t1tronic LOEL 9.3 0.1 .. om u.s. E;r,\ (l?ii7) 
t . 

llcuchlorOC)<tlGf1t.:n1.2dir:nc Chronic LOI::L 5.1 I 0.1 O.S2 U.S. EI'A (191!1) 
I 
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I Pcnlachlorobcn:rcne Tier U \-aluc .. 0,.17 . Not applicable o .. n U.S. ErA (l996). ult11btcd 11~in; Orut Latu W~tcr Qu:aliry ., 
.. 

ftlitbth-e Tier It mctl\o4ole~ . 

Pcnui:hJaropbe,nol. Cllronic crirr:rfcta 1.5 Not applic.blc u u.s ..... ( .... , ......... ~ ........... ;.,. .... "... I 
., alcv1.1ttd n (oll""-s: TRV. C1.;'1{1.00.5(~1f)-3.134), 'A rH cf7.8 

.. is anun'.r:d to t:llltlll~lr rhc t!isi'b}t:d \'.JI\le. . 

-.. :·:··.: ..... ut~:tUf._l;oiL!r-'!t,~:\!4-~.~~~
tnJfn~·~'lr~~".;;'~-~

:r~~~~~:rl't~~~JMl:m-
.;n~l 

! ·Pt!tltl~'"(Jl*.) ~~\~C..~:It@.~1~
 ,_ . ~ ~~ «~-··~· · .<!~\.;;~!:...-.~...... -:- ·. · .~ =u .~ -~. "- • ~ ' ~ • ~,~ • -"!L 
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.. 
11 

4,-i'·DUS .\culll: LOE1, 1.0~0 0.011 10.5 U.S. EPA U9S1) 

tlcp1iJdllor 
! CIIJ'cnic crit:1ion 0.0!131 r-:at •wli~:~bz: 0.00}5 U.S. EE'A(I957) ll 

·~· .;;, -· , .••••. 4.: .. 
.. ·~ ) •• t. · ...... "" 
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S.9 1.0 9.7 14 

,- .. 
~ 
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6o2. 1.0 12 20 --
6.3 I.IJ 13 22 

6.4 1.0 13 ·' 2J 
-
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~ t:ore1: 

NA •lndicllee ir~~tlf1il;icnt dal.llu dcletftl~n: value 

liB • Herb,~orooJ bird 
liM • Hrt!n¥010UJ INIIIIrliJI 

O!l · O'""'"'"ctU~ ~rd 
OM • o.n~•l1lrou' m1mmol 
S • S~tlliScdir:~ent 

\'al~ct p;ovii!c:l w!rl detctmin:d ~~ spo;clll:d i'l '"c !tat of Appc:wlix D. BCF ~a.uu (CrGftlntvorcs we~ determi!lcd bued 011 •n equal d•el. BCF valuu fordie~~in and f".Jr•ro '''"'"'~1"1 dellnnill:d u•i~& DEF V~lua IP"ilicd in Ch.t.pkr l. 
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c:i•ickem. we1c ~!lldied-('onllol SJHl\11\ lnw cxrl(•~urc !:JClllp, amf high tXpf•!'urc gtoup. Eggs, ii!>sues 
(iivcr, ;ulipo~c, and thigh), feed, :md ft~ccs were :malyzed. 

Conf<:nCI Spi.•cilic Bab,•d vnlurs were derriwd frcmilt;c: S!cphrns, f'rttcas, and Hayward (1995) ~tutfy by 
diYiding t·~Jitmltcd wlm!c body biornr.ct·ntration \':tlucl' for 1hc high cxpusau: group by a daily 
rnnsum,plien r;ste ofwiL lf&:ong~ner spcrifk DCF\'alues were not wpor1cd fer the high exposure: group. 
rhcn c~timatcd whok body v;alucs were dt·tcrmim."tl using reported d:tta for the low cxpo~ute group, if 
<.1\':lila!-le. 1\ def:Hih C'C&ISUmption s:tle or~oil hy t:hichn of 0.0:' kg DW!tlay was dc:lr.:rmincd 0\5 follows: 

(I) Consumption r;lle offcnl hy chicken was ol11<1incd fmm U.S. EPA (J995a), whir.h cites a 
value of 0.2 .kg ~DW) fcnlhlay oht.:lincd from vnri(l\IS liu:r:IIUrc ~ourccs. 

(2) The fr01ction ofrcrd th:tt i~ wiltO.I) was obtniul'd ftum Stcpl1cns, rctrca!i, and 
I 1;~)'\\t:ud ( 1995). 

(3) fct'd c<.1n~umpti~m rare of 0.2 kgf1111Y W:lS multiplied hy fr:Jrtion offc:cd tl1al b soil (0.1), 
lo obt:1in the soil nm~umplion wtc by chicken of (1.2 x. 0. J ""' 0.02 kg OW soiVti:ly. 

lmn·z:p.!Jk! For mctnls (r:Xcl!'pl c:~dmium, ~ch:nium, and zinc), Bat-J -.::llm:s wc:rc: not available in the: 
li1cr.:~turc:. For c;~dmiurn, .selenium, amJ ;.oinc, U.S. EPA (19953) cill:s Ba v&~luc:s thnt were derh•e:d by 
dividing uprake ~lopes [(g cciiripouiulil.;g tlry DW tissue}'(!; tcimpP11ildlki DW feed)], obt:Uned irom U.S. 
EPA ( 1991), by a daily in£cstiun rotc of 0.2 ki!C>gt:~oms DW per chy by poultry. To detc:nnine BCF 
values pn:senh:d in Table!' D-1 through D-J in this ;~ppcndill, rcponc1t dry weight Ba values were 
wnvertcd 10 fresh weight ha5is hy :L<:~uming a 1issue moisture Cfllllt:nt {by mass) of 7~ percent for 
poultry (U.S. EPA 1997a; Pennington 1~94). 

·Mr.!£.1"-i~· C't"nl''"'!!~ BasL"d on asmmpti<ms macJe rcgauJing ~Jlef'iation <JU\I fa1e and trnnspurt of 
mercury fiorn stack cmis.sions (a!> dh(:u:-;~cd in Ch:Jpler 2), elemental rm::cury is assumed not to deposit 
<"'nlo !'uils, water, or plants. Therefore, it is nJso not availahk in food items or media for ingestion and 
l'\ibscqul'n1 uptake by measure men! rcccpwrs. As a resu!t, no BCF values for demen~l mercwy a.re 
prc~t:nl ed in Tables D-1 throu&h D-3 of this uppcn.d.ix.. If sitC·J;pe-c: itic field data suggest ()the!Wis.e, Ba 
values for demcnt:~l m~rcury can k dcdvt-d fttoTn uptake :.lllpc: fnc:clrs prCividcd in U.S. EPA (1992) and 
U.S. EPt\ ( J 995a), using tl1e :;ami." o.onsmnplion mrcs as were di:;cu:;~cd c:adicr for the mr:t.ab like 
cadmium, selenium, and 1inc. 

Ra,,..J \':sluC's for mercuric chloride ;uulrm:1hyl mc-rcury \\'I'TC dcriYt:~J frnm dn1:1 in U.S. EPA ( t997b). 
U.S. EPA (19970) provides Ba values for meJcury in poultry. hut dr·t·s not !ipecify U1e form ofmc:rcury. 
To c.•btain 1he Ba v;-.Juc:; f{Jf mercuric d!Joridc and nu:lhyl m~:rcury p1c~cntcd in T01bles D-1 lhrougb D-l 
of this guidanre, com;istcnt wilh U.S. EPA {i997b) ~utal rnumry w-.s as~umc:d to be comp(l~C:d of 
~7 pctct·rtt di\':~lenl mercury (as mercuric chk·ridc:) and 13 pcrcc:nt wcllryl mercury in h.:1bivore animal 
ti~5ue. ,\ho, as:>umlng !hat the Ba value provi(kd ir. U.S. EPA (!99ib) is for d1c total mercury in lhe 
unimal tissue, tl1en biotr:msfer fnciC!rS in U.S. EPA (1997b} nm l:>r dt·lt'nnin~:d for metc:uric chlcoridc and 
rru:thyJ mercury, as fhllnws: 
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• TIIC: dcfn\llt Ba \'3fllt or om tl:lylk& ow for tolnllncu:ury obl.;im:d from u.s. EPA 

( '997b) w:•s c.mwcnetllo :.a fic:o;h wei };hi ba~is .-.s~umins t1 75 pcrcc:nt mohtwc content in 

poulll')' tissue (U.S. l~P,~ 1997a: Pennington 199·1). ne fu:sll wcic,bt 8o \'illm: for lot:!.l 

ml'rcury was mulliplit:d by 0.13 to (lht:.in n /la1,iul"'alu~ fflr mc1hy\ mcrcwy, :md by O.S7 

lo oht·!in o BnltiuJ \'Oihtc fo1 mercuric chlotidc. 
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where 

= 
Biotran~fcr far lor for rnarnm:~Js (1iay/kg FW lil'SUC) 
Ottanol-watet partition wcfficicnt {unitlcss} 

To c:~lculatc tlu~ vafues p1r.scnted in T:~blcs D-1 thro\Jgh D-3, COJ•C-spccificK.,.. \'alues were obtained 
from Appendix A-2. 

Diotmnsfe:r factors obt.aincd fr<~m 1 rilvis and Arms (l9R8) wc:c derived from con dation cqwtions 
dc:,·elopcd from dnta on experiments conducted with beef canJe iu£cstins food it<'rns ;md media 
containing compound dasscs sud1 as DDT, pe5licidcs, PCDD!;, PCDFs, :md PCBs. As further litcrnrure is llcvc!opcd fiJt other species and compounds, the Tr.a .. ;s and Anns ( 1988) condntion equation s.hould be cumpau:d for appficabilily to species nnd compouJJd, and best fit ronclation for estimation ofuptllkc. 

J>CDDs and PC'TJFs Ba,.d,MIJI ''afucs for reDO and I'CDfs wr.rc dcnivcd from Ba \";dues for CDft}e as 
prc:;cntcd in: 1/'1. 

• U.S. EPA 199Sa. "fUJther Studies fot Modeling t11c Indirect ExpL•$Urc Imp:u:ts from 
Combustor Emi:;$i£1ns." Mcmot:mdwn from !VJntl~t·w Lorber, ExpC'Isurc .-\s~essrncot 
Group, and Glenn Rice, Environmenlal Cri~t·tiif. and A~sl·~~mcnt Office. Washingtoo. 
D.C. January 20. 

U.S. EPA ( 1995n) dctem1ined Ba values for carrie from Mclachlan, Thoma, Rcissingr:r, 3lld J luttinger 
( 1990). 1l1esc empirically delennined Ba \'aJucs were recommctJded by U.S. EPA ( l99Sa) over the 
Travis and Arms (1988) corrclarion eqm~tion for dioxins and furans. 

.. : 

Innn•a,.ir.t For mct:~Is (c.xcept cad:nium, mcm:wy, !'.clenilun, and :zinc:), Ba values on a· fresh weight·- ~· ···--·--·-·--·basis wrrc obtninc:d from B;;es, Sharp, Sjoreen, and Sbur (J9F.4). For cadmium, !iclc:nium, and zinc, U.S. EPA (199Sa) i.."lJicated th:Jt Ba v;:lues were derived by dividing uptake slopes [(g compound/kg OW 
tis~uc)J(g compo1l!ldlkg OW feed)], obtained from U.S. EPA ( 1992), by a daily consumption rntc of 20 kifogram.!t. DW per d:iy by cows. 

For u$e in calculating BCF v:~lues prescntt.'d in Tables D-1 throut;h D-3 of this nppendix, dry wei&ht Ba \'alue.s were converted to fiesb wcigl1t h:~sis by as~uming a tissue moisrure content (by mass) of 
70 pern:nl for cows.. Moisture content information wns obtnined from tlu: following: 

• U.S. EPA. l997a. E~posurl' Factors J/anJbook. "Food lngc::slion f&~ctors ... Volume D. 

• 

EP A1600IP·9Si002Fb. August. 

Pcnrung!on, J.A.T. J 994. Food Value of Porrio11s CiJmmonly U.sed. Sixteenth Edition . 
J.B.l.ippincC~n Company~ Philadelphia. 

.lfr•rrlm·C' r."~m,PI(IUhffS Based OD a.o;.sumption~ m:utc n:gaH1in,;: ~pt'ci;)tinn and f3tc CUid transport of 
mercury frc;m ~tack cmi~sioos (as discu!5cd in CJwplcr 2), dcmental mercury is ~sswncd not to deposit <mto !;oils, w:Jter, or plants. Thczeforc, it is :.I so not il\'ailahlc in fi>od items or media (or inccstion and subsequent uptake by mensur~mC"nt receptor:;.. A:; CJ rc!;ult, no BCF Villucs for dcment:d mercury are 
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pi C!>Cnlccl in Tables D·l lhJOUl;h D· 3 of Ibis ;Lpp~·ntli:<. 1 r !-iiC·~[tt'ci lie fidtltlata !iU£Ct.'SI uthcrwise, na 
\':1luc:. fur clcmcrnal mrrcury c;m lu.: tlt:Jh·cil rwm 11111:,l:c !>lupt faclur~ l'wvid""' in U.S. EPA { 1992) :d~tt 

u.s. EPr\ ( l !.195:~), ming lhc Mil Ill: (UliHtnlpliou J;liC$ iL!i \\'t:IC jli~CLI~~rd ·:~ulicr' r~ the mc::JIS like 

c:ulmium, selenium, :md ztnc. · 

Hfl_...., '·;~lues for mc~euric .:hlmitlc and mc1hyl nwmuy wcu: lfcJi-.cd fwm ti:Lia in U.S. EP,\ (199ib). 

U.S.I~rA (1!>97h) JIJO\'il!cs nn ,.:.lues fm JIII)JCUI)' in cow:-, hul cktt:s 11111 ~pc:dfy tlu.: f<lnn tlfmcSC\Iry. To 

(lbt:Linlhe n" \'<lhii:S fur lntJCIII ic l"hlmittc :uul mcthylmciCilij liii!-t'lllt:tl in T;tblcs D·lthwuwa D-3 of 

this ruitl:mcc, cuu~islcnl with U.S. I! I' A 0~97b) ;ntalmt:rcury Wt1s it!.~llllltd to be comJ>oscd of 

87 rcrcclll di\·alc:nl mercury (:IS lllc:Jcllfic chlfllitlc) and 13 pctccnl UIClh)'IU\CJC\U)' in hc:rbh·c.rc :mirn.1.l 

rhsu~. Also, :IS$uming th31lhc flu \'alut: provill,·d in U.S. EPA (1997\t) is f(n the: 1nt.1l mrrcnry in the . 

auim;~l ti~suc, tlwn biot.:m~fcr factnr~ in U.S. EP.r\ { 1~9ib} r:.u be tfth'nninc1l for mcJr.uric chl(lrillc nnd 

llwlhylnlcrcul')•, a5 follows: 

The tll:f;IUII /I,J \'t1luc or 0.02 cla:;f~o,g DW fut thlal rm:mtr}' lthl:~ined frnm U.S. E1'A 

(1997b) w;s!o C<liW«!rtt'tllll il fil-:;h wdt;:ltl bn!lb :S}HIInifl~ a 70 ptr~;t·f~l mobturc conlcnl in 

cow tis~uc (U.S. EP,\ J997a; Ptm•in~tun 11J!J.\), TI1c r.~~h wci~hl/ln \':iluc li•r hltal 

mercury was multiplied by 0.13 "' IJbt:•ih ;t 8fl,.;o .. .,.-41 ..-<~luc fi.1t mcdt)'l mcu:ury. :.•ul 

(lj' 0.87 10 l)hi:Lin :1 flfl"~~"'~' ~::;!llle fitf UU.''ItUric chlnri!Jc. 

D·1.2 tnOTRANSrmt fACTOUS FOR UUtUS (/fa,.,,) . · · 

· ,\~ ,liscul>~cd in Scctiun 0.1.0, &:lllcultsliun uf JICP,·:,hn=~ tn \1c mrd in p;~thways for birtls incc:~tiug food 

itt:IIIS and rnr:tli:t fC:IJUirt·s the dc:kmtin:ninn ur COPC·~pftific bi4111:JII~fcr fM'Illr!t for bin! mea.~mc:nu:nl 

rccc,,lmS {lllltm!l· This so:ction 1lbc:nncs :.c:h:ction ofllit: IJ.•ltti•tl \'alut·s u~ctl to c:tlcu1ntc the COPC :11111 

.. rnc:miulc:mcru rccCJliOr.sptt;Hic liCF \':1h1L~ JlU::;cn!rd in T<~ilh,-:; 0·1 tbr(IUJ::h ().], 

~,,;,.~ Ba1.;~ '':thrcr. fflr organic cumpoumls (except flCl)Os a11d I'CDf's) wen: dcrivetl fram Btl _ _..., 

''it lues hy ll!iSlttning thai rhc lipid content (by mnsr.) of\Jiuls :nul m:mun:1IS is I 5 :uuJ 19 percent. 

lc~pcctiwly. Therefore, nn,,.~ \'O!hlt:5 prcscurcd in T:INcs D·l duouciiD-3 Wctc: ttct~nnim:d hy 

mulliJ1Iying Bn,_ \':'lluc:s by 1!11: hi1d nml m:murmllitt cnntvnt r:atio ofO.S (lS/19). 

No1a\Jie uuccrl:~inllcs ru;soc iatc:d wiab lhis nppro:1ch incl!_!t~ (I) extent 10 whicb sped fie (llt:anic 

wm11ouutl~ bioconccnlr<L:e in fimy lis511CS, :mtl (2.) tlifTcu:nccr; in lipid contt:nl, mt:t:lb<llism, u~1d feeding 

th:uaclcriMics between species. 

l'(~l>f!' amii'('IJf,<r 8n, .... \':LIUt!!O JUCStntcd in ·r:lblc!> D·l lhrt'U~h 0·3 r(lf I1CDD nnd PCDF conscncrs 

welt dtiTh·cd ftom d;~t!\ pro\'itJcd in the fnllowing: 

Sttl'hcns, R.D .• M. rctrc:.,s, uud 0.11. llaywnrd. l9rtS. "lliolf;msfcr and 

Dioilccumul:11ion of I) in., ins :unl f'ur••ns fiUrn St•il: ClLickctis ;ts a Motlt:l for f,lHt}!inc 

r\nim;~\s." 7?1c Sci~llct• riftlu! TolfJI F.nl'ilfmlllc'ltl. Vc•hnnc 175. Pagc!'.253·273. 

Sltllhcns, Pcuc:n!', amlllaywmll { 1995) r:omluctcd t'.\jlctimcnts lo llch:nnine lh.: bioa\'aii;,hiliay 01nd the 

mlc or rCI)Ds iLIIU PCDFt upt;~kc fiou~ 5{lil hy fnrn!ling d1ickcns. Thtcc gtou1ts of White Ll.:ghum 
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IITJ[t.:rt;Jiu!y. M;1j1•r farl(ltli rh:~l inflll('lll t the uptakt: nh l"f•mpountl hy :m :minlnl, and thrrcfore 
\lt:rm:.Jiuty, iru:lud~ bioa\·ailability, rnt·t;,hnli.:- r;~tc, fYJ'C of digt·~ti .... ·c l')'! lt'rn, 3nd feeding behavior. 
l!nu:n:,intit·s ;t!~n ~hnuld be cr-n!'ilkrccl re-garding 1he dcvcl{lpmcnt {)fbiClfran!ifcr v:tlut·~ in compari~un to huw tlrcy :rll' hring :~pplin! it~r t·~timnting CX}11l~ur.c. J-'Ctf ,·:-;ample, hinunn~ft"t \'nlucs m01y be ustd to 
t'~lim;~tc cnnt;-;rninanlupt:lkc to !.pc·t~it'li frwu ih:ms intc.-~t!.'d thatlll ffr:r fwm tfr~ $pccics :md int:llcs used to cmpiric;JIIy dc\'dnp the v01lu~s. Al~o. hiotJ;mltfcr d:~~• rc:pm!rd in Jitcr;;tu1c mny be specific to tissue or N£3n :111alysi~ Vl·rsus "-'hole h\ld)'. t\5 a rt'HJit, BC'Fs nnty lx- under~ e>! on:r-~stimalcd loan unknown 
de&rce. 

IJ(Eui!!.Uf..t!!!!".!~f!:£.!'Lil.!:rcr?J£!.!.lnlw~!l{!g Fomf.li£!!JJ.. HCF \'alur::s fm rncasurcmmtrcn·ptors 
in£t'~!ing fonJ itcmo; (plants or prl.'y) c:~n he c:Jkui:Jted u~inr 1hc wmp<•lL'ld SJlCcific: B1i value applit:ah!e 
ro tiJ~ :mim:1l (e.,~ .• mamm:~l,l>i1d, t"'c.) arHIIIrc rnt.::l!;llfrmc:nt IL'l'l:pror·!>pccific illJ;t'Siion r;ne ;,~follows: 

where 

Ill,. ,. 

Biownn:-ntwli<'n factor fi,r fCind ilrm (plant or prry)·l~-animaJ 
(mca!-umii('Ut zcc.:rtor) [(mg COPC/kg FW tis;.uc)/(rng COPC'Icg FW 
food item)] 
COPC-~.pc-cific biotran!>frl f~ctnt applicable for the animal 
(cby/kg FW ti~~ue) · 
Mc.-ll~umncnt i~c-cp:ur fl""' item ingestion wtc (kg FWlday) 

As an example (Jf :.1p~·lying 1l1c ;1hove cqu:nion, RCF valur:s for plants-to-wildlife mca!>uremc:nt receptors 
Ji~tcd in ('fr;~fllc:r 4 .aJt: P"''idcd in T~rhlc D-1 at I he' end of thi!; :srpcodix. Mcusurcmcnt·re~cptor spec:ific inge~rion ~<rles ll~t·d to c.ah:ul<rlc BCFs arc prc~c.-ntrtl in Tul>le 5·1. Bu values :>pplk:lblc to the mammal and bird rm:m-urcmml receptors in Tahle D· J :uc uiH'U!'H~tf in Sc'crions D-J.l and D- J.2, rc.spr-c·th·cly. 

!!LCV.!r..i~h:.!!~!!-'-''!..n~·IJ.! IJ.fW'.!.f~,~-.l.'U:.~~~~itU:.:H!·Jia BCF \'nh't'!'- for me:~smcnu:nt rcccptms in trophic lnd1> 2, 3, illlU 4 ingt·~rins rm·din (i.e., !-nil. !iurf:1rc w~lln, ar:d ~!.'dirnent) l"an he: '~;'ltcuJ3tcd ur.iug the rmnptHuul ~(lt:lifil~ Ra Y~rluc applkal-olc lo 1!11: ~tnirn<Jt (c:.g .• mammal, hird, elc.) and •he meastucuu:nt 
r~·c<"pror·l'pccific ingc~tion r:lle as folf<lWS: 

wlwre 

BCFM ,f -: Ra~ · !R111 ~quation D·l·2 

Bioconn.'Jitration (actm 1\'lr mecli::Ho-anim:.rl (mcasurl·mt:nt receptor) 
[(rng COPC/kg FW ti!:~uc)/(mg COI'C/kg WW or DW mrJia)] 
COPC-spcdfic hj~,ltansft•r (;Jctor ;1pplir.:tbl~ ft1r the aninml 
(d:~y/kg FW ti:;sue) 

-·------- , ___________ _ 
r-2 



JR, t.ll:usmcmL'flt Jcctrlor mt•tlia int~stion nne (W\V or D~V kg/clay) 

Equa1ion D· ).2 3.'i~umcs 1h:11 BiiA pru,·idc:s u aca~on:tbh: t~timil\e of the upu11ic uf a compound rsom 

ir•tillcnt:~l ingestion of nhiotic rncdin durit•S for.sging. 

As an cx:unple or :IJI(llying the ilOO\'C: ClJU:llion, BCF\·alues ror \'OinOU.'i wildlife nlC11.5UICmtn1r~ccpturs. 

listed in Chaplet 4 me p10vitlcll in T;1bh: 0·2 (w:Jtcr) and T:ablc D-3 {5oi1 und sc:dirncnt), 

Mcasmcmcul·n:c:cptnr ~pccilic inb-c!>lion r:.~lcs \tscll to c:~lcul:~h: BCFs :nc presented iu Table >l. Da 

\'alucs ;,pplicahlc 10 the rH:nnm:tl and bini mcasuu:n\cnt rcc:cptor.; fur which values \vtrc c:llctll:ttcd arc 

t1iscusscd in ScctinJIS D-1. J nnd D-1.2, rcspccth'Ciy. 

llCJ;,, (i~r nit~:ritt~ rwJ FU!J!.!l! As dbcus~cd in C1iaplcr 2,thc RCF\-;ItUc5 for rcnos and J,COFs nrc 

calculnted U!oiuc bioaHunm];ltion CCJuh•okncy r:\ctors lREF~). Cunsi~tCtll \\ilh u.s. EPA.(l995h). REFs 

ate: upJcssc1l rcl:lli\'1: to the /ICF for 2,.l.7,R-TCI>D O!S follows: 

OCFj "' 

BCF1.J,1.~ lCliD N 

llEFj .. 

.·/ 

I:qu.1tion D· I -3 

J~,Kid iu:m·IO·aniutalut tnoctlia·lo-:mirn:.l BCF forjth PClJD or 
PCDF congi:rlct for food ilc:m·\o-animal pllthway {(rng. 

COJ'C/l;g FW ti=>nttV(mg COPC/kg FW Jllnu'))or mcdi:Ho

:mim.,lp:~lltw<~y ((me COl'Cik& FW 1issuu)f(m~ COl'Cikg W\V 

mccJit~)) 
· 

Food itcm·to·nnim:al nr mc,tin·IO·anirriol BCF for 2,3,7,8-iCDO 

Dio.1ccumul:l1ion t11u\vnh:n~y f.'lctar forjtb PCDD ur I1CDF 

coitgc:ncr (unidc:!>.o;) 

The ur.c: of /lEFt. (ol tliuxin and fumn cousc:nc:rs i:s further di!'ClL.,~ed in Chapter 2. 

As di~cUS!-t:d in Sc:ctilm D·l.O, c<~lcul:llion of /lCF \'nlucs 10 he used in palhW:l)'S for nmrmn:1ls ingtsting 

food ilcnl!! and nwdia requires the lh!ttnninadon r.~f COPC·,.pccific bio\(IJIISfcr rO'lCIDIS for mnmmaJ 

men~uu:mentsctcptors (lla....,..,""'1). This section discus~s !>clt.ction llfthe Ba_rrsmol \'611Ut:S used 10 

t:llculatc tin! core am] nu::LS\11 cmcntrtccptnr SI~Cific DCF \'i\lU\!5 presented in TabJc:s 0-l tluou~;h 0·3. 

Or~:onif,f For OJgnnics (c:~ccpl I'CDOs muii'CDI=s), the following concl;stion cqu:\tion fiorn 'Travis nnd 

Anns ( 1 ,88) w;~S u:;cd to ·llcnivc: Ba__, valm:s lln u. 1=w basis: · 

In" Bo 1 = -7.6 .. lou K 
... lftjlltiiiOG 0 ,., 
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Wll.llUFE l\11-:,\SlJHI~Mt:NT llEC:EI"'I C>UllCFs 

App~mli:< D pnwitla:~ rtc.onunt:llth:d t;Uitl:mc~ fitl dt•lctminir!~ \'lt\ut;> fi11 Cl_'lln(lU\IOU·Spccific. media 10 

IL'Ct'ptur, hio~&lllCCJIIrO!Ii(lll flll'ltlfS (IICI-1>) rvs wil&llifc lllt:~Uit'IIICIII ICCCplors. Wildlife m~:l:;mcmcnt 

scccJllor PCF!i 5hould he: h:~~cd un vahlL'~ ICJlt•Ut'tl in the .!>dt·nrific litcmhue, ot c~·tim:ttetl U$if11; pb)·~ic:~l 

auil cht:mi•::d 'juupclliC); of the (IIIIIJltiLIIUI. riuitl:mcc Uf\11.\C or HCf\'<lhu:s in the ~Cit:cninc lt:\'cl 

t·c••lot;ict~l risk as~.:r.smcut is 1novidL'tl in_ Clt:lplct S. 

~t-el inn D·l.O JlUI\itlt•s the gl"llt:wltuid;ml'c •ccmJuncutlcd h' !-dt-ct ~·• t'~tim:tlc cornpound /lCFvnlucs for 

wilt! life IIK.'n!>UI ClTIL111 tt.'(qi10r~. s\,:lillliS 1)·1.0 tlu ough 0-1.3 fullli\:f tliscu~s ,lelt.,min:uion Ctf DC Fr. rnr 

!J!Cdfic Jlll'-li:l. :md ICC~lllnrs. Ht:fcu:m:cs drt••l :n s~rtimL'.ll•l.l duou~h D-1.3 IIIC lclC'41h:•l rullowing 

S cc I icm D· S .3. 

Fill llte cc•mpuuml.; '''lliiJKllll)' ilktllilicd illli~k m~t·~!olllol:tllS rnr l;lltnl·u~liun r.u:ililic!i (i•lclllilit."ll in ChnlllCf 

n :llld lhc 111:111\111:11 :uul hiult•x:nnplc: ll'll"~I:.IIIC:ill~'lll fCCl"JliCtlli tislt.:d in Chaph .. 'l •1, IJCF\':l)liCS h:I\'C bc:~'l\ 

tlch:rminnl following 1 he ~;uitl:u.\:c iu Sl·.: liton!o 11·1.0 tluuuch tJ-1.3. /ICF .. ~.hu.-s f"' lhc:::c limill'" ntnubci'. 

ufc~>mpmlllclo; and path\\':t)'!l; :uc inc\mkd inthi~ UJlJlt'lltliX.(!>cc T:•bl'-~ D··lllunuglt 0-3) lo f.1cilit:1t~ du: 

tllltl{lh:tion of !\Cft:t11ing cc<,llltJical rbk:•~~c!-Hm'llt!'i, llowt:\'L'T, it il> c"llt•ctcd that BCF·\':l\ur:s for 

;nklitillm•l cumpohml-. ilnd rcrt.1lhliS na:l)' ''c n'I}Uir\'d li•r cv;•hmtiL't\ nn a :-ih: !>pcdfic hnl'is. In ,;uch cnsc:s, 

UCF\';tlm:s (tlr tht.'SC :ulllitillll:tlwmJmnn&l'o rmtld l~~: tlclcuniucd fi:•llll\l.inu dte :mme gui~bmcc: 

(S,,tiou!> [).J.O tluouch D-1.3) u~ctl in dt'lmniu:uion oftl•'-' /lCF,·alucs ll'purtt·•l in thi5 :appcn~!ix. fm the: 

1 aicul:11iun of IICF '•1lncs for nll-;IMII t.11K111 rcctl'lt" s 11(11 rLliiC~L111t~l in SL"l'l inns D-1. I ahrnu~h I) 1· 3 ·(L-.1,!., 

anqrhibi:ms aml~t•ptilc~). nn :~pprct:trh cnn ... iMcut ICI llmt pu·sc:niL-d in this ''I'Jlcmli.' cauld h~ mili1.ctl by 

Ol}lpl}ill& data :IJlJI)iubJc 10 lht~C IUl';ISUit"l\11:111 rc;.;L1liUIS bc:ing CVOihi:IICtl 

F'CII :uklitiun:lf discussion «l:l WIJIC uf the •rrc:l Clll'CS and l"(JII:ltion~ rill."' in s~tiOIL't ll-1.0 tbrou~' D·l.J. 

1hc rc;lliL"t is rCclinuncmiL'tllo lc\"i~:\\'lhc: llum:mJII.';thh IUr.k As~cs~mcut l'mll'IC(Il (lU IR.AI•) (U.S. I:!' A 

191JS) (!>CC: t\J'Jlt.111lix A·3), :Hill the ~(Illite th'l'UIIIl'tll!' dlt.'tl intht rcrt'IL'tJCt St."Ctir.n ufthis riJ'IJlt.'fldi'C. 

l).J.Il r.ENf.ltA1. GlJIIMNCE 

This ~cction tfe5cribe!l ct·nct:•II'HICl'thucs for dc-.·r:Jnpiug •:omlwuud·S11ecific BCF..-. lh)m biutr:Ln:>fcr 

f;u:lm!i (//tr) for :t!.St.!>:iina; l'XJI(lSUJc ufnll:;mncmcnt u~c ... ·pl~rrs. A l•i\ltWu!>fL1 fne101 islhc r:niu oflhr. 

cumpouutl t:unn~nu:uion in l'h·:-h (w.:r) wdcht :mim:tlti~sm: to rhc d:•ily inln'kc nfcmnpuund by the: 

:wimnlrhwngh in~n:tion or ft•od items :mtl n:t·tli:r (:>~til, St:&liJU\'IU, :.\II face: w;llt:r). Tln:u:furr.. us 

di~t'll!>~c:d ill Clmplt:l s,.ltitlll:lll~ ri.'l raclhl~ :uul Jt:l'C(I\01-~Jit'dfic illt:l'Siiun ratts C:lll1 bt: usctl to t:rlcul:t1C 

fund item· iltulmctfi:I·IU·<tnim:tl /ICFs. This "i'JIICiflch Jntwi•IL·s :m c~lim:1lt:. ofhiotmnsfc1 ofcuml,namtls 

fttlliiOipplic:ilblc fo()d items :mtl mctli:• to mcMmcnu:ut rcccplurf' inl~\!!itiitc.tlruc items. 

Bimi'i~ll!-ft:r f.1CicliS could !ll!>ll he ll~t:d dirt:l'll)" in C111101lillll!> tn l:a!wlalt: ,JCISC lfl U111:1SIIItii\C:nl 111Ct:rUJr5. 

llowc\'Cf, in mdc:r to pt Clnl(•t~: wn~;i~tt'I\C)' in C\'<Jhratiuc t::'!itm~urc: :u:wss :all II O)lhit !1:\·d~ wid1ii1 cnmJ1kt 

~l<l(f wcbs,/JCFs calcuhtlcll frum lltl \'l1l11c:s nrc u:couunc:mlc:rJ in 1his cuid:mtc: far cv:thmling 

mc:~mcnu:n11Ct'CJllnrs. The usc nrlla \':Jh1,:!> Ill tlc:tcuuiuc IJCF \':Jhtr!'i, trml the: usc af /iCF\':tlucs in 

l:\'rn:ral, (01 tJu: utimntiou ,,r,:umJuruutl cunrcutmtium; in h'cn'!-Uictucnl•cccpturs ""'Y iutu.,.lucc 
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Biul. Bie)chr.m. 3~:!1·233. In l'lc:"yca 1990. 

Oc K<~ek. A.t;., :md D.,\. LCtld 19S8. "Kinetic:; uf the l)l•l.::kc mtd l:limiu:uion of p,,b·chitll in.'ltcd 

DiJ!ht.-nyts l'Y an E~luariuc Fi!ih Specie:. OUwl•,!o!t:r£11.\ lwlltbl) Aftct Aqueous f::o~pc.•~ute." 

Cht·moJpiiL're. Volume 17, Number 12. Pages :!J.8J-2j90. 
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Notes: 

TABLE.C-6 

SEDIMENT -'fO·DI&~TIUC INVERTEBRATE DIOCONCENTRATION FACTORS 
(mg COI'C I kg wet tissue) I (mg COPC /S~.g dry sedimenl) 

(Page 11 oO 1) 

(a) The reported Yalues a~e prcs:nletl u lht ;~mount of C.!lll1PO\lnd in inVtrteb~al~ buue divided by I he amo•ll\1 of cnmpoun•l in lht sedim~,t. If the values rerortcd in the studies "·erl! pres~ntcd 111 dt/ tiuuc weir.)ll ov:r dry scd1nlen1 weight, they w;n: con~rted In wetv;~iGill over dry weight by dividing lhc c:oncent:atiun h1 dry im·enebrare tissue \vciJ;Irl by 5.99. This cnn\'l:tti;,n factor auumet an carchwor.n'• Iota! wciJlllt i, 83.3 percent moi11urc (Pietz tl a. I. 1'184). 

The conversion faclcr wa! calculattd IJ follows: 

Co,.,·rr:to" factor•--- 1.0 I! '"'"~''~~hrtJtr. !r~!rt/ungl,t -
1.0 g ir~,·rrrebra!ll rotal weight - O.!iJl g in-;;eTffbrate "'t'l ~<-right 

--------------···--------------

--·-·--·----
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l'h.D. Thc~is. Michic;m Stlltt· Uni\'r!~ity E:•~• l.:trL.,in}1. :..1khi~r~n: · 

,\dams, W.J., G.M. Dc.-Gwt'\'1.', ·r.o. S;,ll{lUiin, J.D. Com1cy, ami Ci.M. Mv~hcr. 1986. "To~idty;:mJ 

Di•ICmiCt.11tl:lliliJI ur:?,3,7,s:rcno \o f;,lhC;Id Minnow~ (l'itm]IIIrllt!.'f }11CJml'itu):' CIJCIIIU.\plu:rc. 

Volurnc IS, Nmnhc1s 9-12. r:IJ;CS I :,(13·1 S 11. 

,\mlmon, A.C., c:l :tl. 1979. '"ft~lt~ftlJc llcrhicitk MSM:\ in Mi&:1owsms."ln D.O. llcmphi~l (.:d.). 

· Tim . ..- S:.b,,z,mn!.\ in r.m·iluhmt 1111:1 JlftJ/;/:.\'1/J. t lni\·t·r:-ity ,,r ~li~~ouri, Culumt,iu. 

Antler !ion, D.R., nml E.B. LuMy. I 9~0 ... Acut\" T{l,_idl)' :nul J.'iu:.n:umul:11iun ,,fCblmur•mn to four 

Spt't"ic:l' of flt.·shw:tlcr ri~h: Stzlmo I;l:irt!m:l'i, Rainh(,w Truut; /.t1mmis mtJt•wc/,inrs, Dlut-t;ill; 

.\flcroptCnl.f ·'"'"'',jtJc.~. L:ll£t:tl'l<•t1lh B:~10s; /c·u:im1r) ;umcmt11s, Ctmmu:l C:uli:.h.". f'lt'Jlmcd for 

U.S. Nuclear Ht:'~ul:uury Cornrni~~icn, NUREGICR·OSt;3, Pr\"p:a.rcd hy Pacil1c Northw~st 
l.:1born1ory, I'Nl.·30.16 • 

. Antlrj1a~hdiL11lo. V. V .• :111tl Ci.G. PolibUf10\', I !Ji3. "An f:>.pcrin~t.·m:tl ~tmly uf Up::ak~: (lf ln'' ou1d I)J)T 

by Ull·o rigid f"'m S·~awalc., Polluttcl with Bnth ,\g,,lts," l{rclwMvl,•giwl Jo~<rual. Volum~: •1. 
P:1gts ,11-46 • 

.. 
·.· .-\sc:hi~on, G.J., O.K. ~1urpby, \\'.E. Bi!ihup, :\.W. Mclnw!>b, :unl R.A. M:t)'L"S. l'.ii7. "Tu.u:c u\~:t:sl 

cons;~min.11ion of bluegill (l.c'l10mi5 umam:Mnu) fwm sv.-o hllli;m,, l:1b.-s:• Tm!rsorticms, 

Ama·icml rislzaic.J Soc it' I)'· Vn)mn~ I Q(,, Numln~r (), r:,Ees 63i·MO. 

,\ut;cnfdll, J.M., J. W. Andcrum, R.G. Hiley, ;,ud IJ.l... Th1111:.1~. 1982~ "'ntc r-:uc of l'<rlynrum::tic 

llywm:ml•nn:; in illlln1crti1bl St·tlimt"nl Expmmc S}·~tcm: Bio:r\·ail;~bilit)' to Mucoma i11quim~1a 
(Mollusca: Pdl"CyJullb) mul AbUicmkoltJ pcscific•J (Anudid:t: r'olych:trta).'~ M•Jri11e 

r.m·itor.mt'IIWI k.·.\·.·mch. Volume 7. f':ti!CS 31·50. · 

0:1~li. C. F., Ill, JU). Sh:np, r\.L Sjort.,.,l, nnd It W. ~hor. l !J!\4. "A Rc\'itw and r'\sml)'!-i~ of Parmrn:h.'fs 

for A.!l!ocHina; TnuLo;J•nrt ofEn,iJ(llllliCIIt:tll)' Rdcau·d R:llliotmdicles Throu1;b ,\piculhut'." 

O:tb j,Juc: Nat ion:. I J.:•bor<tlory, t1RNI .. ~5786; · T cmll'$!-L~. 

Dancrjc:c:, S., R.ll. Sug~:au, :mJ 0.11
• O'G1:1dy. 1984. ",\Simple: Mcllll•d fur Dc:lt'llnittinu 

nincnn..:cntralion l'm;mK"rc.n or IJy~_wphohic Cumprountls.'' l:m•irmmrctrllll Sdcmr.r mzd 

7i·dumlt1g)'. Vulun'itl I 8. P:~gcs 78·8 I. . 
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l't\lll.£ C·6 

SEf)f~JENl._TO-UENTJIIC I~VEJtTEB
itATE IJIOCONCl::NTJt~\TION r:ACfOUS 

(nsg COl'C I kg wd tissue) I (rng COl'C I kg dry sediment) 

(l':lCC 10 ofll} 
! 

\ 

.,., ....... ,..... .. • .. --.~--~..--,.- ..... -·-··, •• -,.(i:~··.J,,-, ... , .•-' .-.,. .... .. ... ,-.-~~ ......... ,- ..... ·1•·· . . . 

-;- ·.· JtrparCcd \'a lues' ; .~ ' . '. ·· ·= ' ·' Ucrcrrnte:_':~:.;,.; :~ ~ ·:.;·~~·::,",:·; ~~.~:: ": .~·~.·.E•jicrlttt~!'I!!J~u'!mc.t~~j::~-:-.:.".. ~ ~··. ;::. ·. -~·· i • l ··· . · .• · .• :·St,rrlu. . · · 

·,I S;~o:uc:r, H.ue, Qmpbdl, B~dou, and Rib=)1e ,9-chy U:J!GS1.1reduration I llt:ral)cnia ngitla 

1 • .:s 
t\,}0 

l\.:Z6 

4.0 . 

o.:1 
0.37 
(I.J-1 

(199.3) 
. 

l 

I' "" ..... ""· s ... d .... H-(19501 I FidJ""'PI<s· .,·-;,~-df'j1S)'Chid3e, Ct\j'IJ:ll_us, Oet.li'Od~- Alcril!l, 

I 
rsephcnulac:, •nt! unspcc.died ~her bc:ntblc 

in\-cflcbr~ICS 

... .. : ..... -,----;, .. -.. - ... -;- .... ,.- ... ,;, ... - ....... :-~·· .. ··~···.l11 ... ~·····- .. - ..... , ....... - ........ .,.... .... . . .. -. ·- I 

COtrlpound: · · ~·:-:itl:cl <:· -::- ,:'·. :_. :::· · ·. :·;~:::'7,~ f1.~·f;'::·!t;;:·r:. ;.·,,;~.,!IJ.:f'•):~::\:~.~~·.;}·;-~:1;~;-:, }!
~ .. ~!:~;}"· '.: ~~~~ ·.~~·:·~,~:~J..Reconuncmlc:•l f\Cf \o:~•..,·: ·. '0.90 ·; . ·. • ·: .. · ·<· j 

..... : • ...:... ·--~:·-~:·; ·- ·• : .• • -----~.: •. ~=-.-·.:~.,~"£.;.".·.:.: ..... : .. ·.:...:.:..·:·.:..-·. !,.;:_:_;~:.-.~;;;:r~ ... ;!,.~;: ~- ... ··~ .. :~:a.:!;:i:.~~~:.l\.:;,;..,:.:...~}~1i:"i r;~-;-..!:..:::•t: -~ ·~- •• · •• ---- .. ..~-- -·: .... ~ , .•. " .. ~. 

E:n_.,n:c.1l d.at.l for thts tOOJfiOUrul ''•ere no1 01\'aal:alllc. The rccamr.1cndN IJCF \~l:JC is Inc arithmetic il\'Caa~ of 6 rctommi:rrdcd \"&lu~ rm those nm:ats wi\Jt empirical data (cadtninm. 

1

, 

urcmium, CCjlfltr, lc311. inorpnic mrrany, ~nd :m:}. 

I 

.•• ,. ... . . . ,• • •• . .- • ·., t;.- • • . J.• ! ·•·· " • • ... •• r•·· .. ')• .... •.r·•J-.:.~1.··~· ·.:.r• • ·~ ;,J• ·~- ·.·.: t:~.-:: •. •-~.;. ... . . . .. • . : . : ~~ 

Compound;.~·.,~ · 'Sclcnmm :.• · . ·· ·. •. · ".:: ·':: • ~·:· ;~-1:~~ :.:~-:; .• · .. ·~·<-·:' ,...;. ·:-~ .... f.;;.~ ·,··:t::.-.'=\''~-
:fl};::·'· ~·;~ ~:.·. ::.: ·t·:::: ~·· ~:-··:::yRecOI'I'Imcnded U

CF. \-&luc:·:;·.o.IIJ10' · • • · •· . 

l!r.:jfii'IUI d;tl~ fllf lhiS eompPUnd were nol ~v.ui;W!e. Tile ra::omma'ltlc:d UCF \"alii¢ is lhe ITilhmcti,ncJJs;e or 6 f((()tMICndcd '\.'&IU~ f« thm: 111CiidS '-l.'ilh cmpiriad dll:l (~;;~dmiunl, 

~ :::.:,~-.~:.~::;":'" :;:•r. ~·~.~~ ;;; ,':;~~;,! ;;:t,•;~ .Z' {;~ ti·;~.;;O\!.: '~\'f;•!;·~ik"f\>'!'z<.;;',h' ;ot::;'&;11o-,;;.d<d ilCP. ~'"" i ;;:;. : :·, • :•.' :· · .· 

. - _____ : ___ .. : -:-.-~..;. .. _.:...__ ....... :..:...-. .:.-l:t:~:t:-·~··:.:· . . : ~.::....:".~-~~t;:..· ... ~~--. ..:f: .. :.i··.-~:.-·!· . .":. :·.:.· ··~-~:!·:;~:!:.:.:..~ . .:.. .• ....:.~.~· .. . 

I ~~in~;~ d~;~-f~r ·~;; c~r~;.;d: ~~~-n~n ~\-atl~b~~.~~:~c~~ -~~F·\~l
;;~~ ;~ :~·;~;~:~·~:~~;:~·; :;:~;:C~ \~l~e:;~ ~~o:;:~~~""~-:~~~~i~;~

; .. ~~;: {~~~~~~;.-·· ; . .;, -- ! 

II ;:::::~~·;_::,::
84~:~."'c'~I'JI. ;~~~~~-::.: ~-.. : .-;.~ .. ·:·,: · 1. ;. ···>. ·.; . .-~·. · · :.-: .... :·> · .'=.. · ·.-: .. ;·· :? '::•:;:f.'.:ite~c.~u~cndcd ucF..\""tue: ·· l'.9o ~: · ... · • :- .. , 

1 - ,. • . ·•· • l• ·, .. "! •• ' • • • • - .. • ·.... I ~ • • • '!. ., •• I • • • - ••• \' •I t ,_ •• -. • • • • ~ 0 ,• - • • • .. ... • .. • "' • • • • •: • 0 .... :.1 ... . . • . • . • 

-e~;;n~J·l d~;·;;,;bi;;;;o::~-~l:r~ ~DI ~~..,,i~~;-T;;~~;;
,;d ~~f~;,~~~-;~ -;;;;~~;cri~-~~~-~,;~·o·r 6 rc;;.;;~d~d~:i:;;;~-~;;.~;,~,~ ~i~ ;~i;~r:d -"~;a·(~~~~~j;;~:··- --- 1

~ 

chromrum. WIIJ'C', Jco~~d, inmpnic; tnc:rcur)', ~nd Line). 
1 : 

1
-- ... -~>:- ·.:~-...... . .·: : .. ~.,: . 0 :~ ~,. ·.: ~; • ..... :.• .. ·-~-i:t: ·:.-· ....... ·. ~- ··~:- ..... :.·:· ·'·'- ..... ••· 1.-.·.: .... ~j-:.. ... '":.;:~·:·· ...... -.-.~.:=·':.~~:·"".~-.""; ""!.:'-·.-.. -. ___ ...,_,.....--... ,...-.-...,..-...... ---.;-. -.-. --.-.

-.• --. ·1 

CoriiJ!ounc=: .·:{i•Zinc:::,: .· , .... ·; .. ~·-;.:,.r;;•.'..:!,·::i;,·::.:~,~~.~· .... ,! .. ·;:'.:/':i,.~
~~ .. ~- ;;--~·:·.:~·.;:~~?>~•f:'~!.;~~:~· . .;:ht.<.'£~~: ~.·.:.~R~c~cm.lcd~C)~.\'1Jil,!=•··.;,O.s

7~~··:.;·:;· ·· • · 

1 
.... ;.l.:~'-i~..:__ ..... :::...:..-.;:... _

_ :.;.:..:..:; _ _..:;:. ~ ... - .. .:. ~:.~·-~·:.:!;;;.:~ :£~:. .. : ~ !~-~\.!~::..;·.:-..
-.. :.: .• :~~~~.·;·ia... ~i-~

 .. ~ ··-·- ·.•· ,..!_;...~~...:~
~~~= -~ ·-- ~ •. :.- .lo. •• • • • 

ihe rc:commelldc_d DCP '~lue \lo'2S cdcutaltd usu1; the ;t(!metric tn.c.Jn of 8 firlll \~Illes as roll (rio'S: 
. _ 

_I 

- 3.6 Natr.miii",;UIId Wilhm (l977) l"rl ttJK'I1Cd 
I ChiiUIIOtn.id:tc 

O.o&fi O.liJ S:tiki. Cas;:cbcny, t-f.ty. f.ftrlin, lttd Ou.ll•rd rFic:!d U'=IJIICJ; ·lie \':t!u~ rrrntlcof in S.lili, l~nntornidlC :.....---

., 0.3S 1.16 (19~.S) I c~sllct--::rr. Mar. :.t.anin :Uid UuiiJrd ( 11l95) Ephcnll:roptct3 

l 0. U O.J9 
wc1c: C('!l\"ti1Cd to ll.'cl 9o-cit;hl O\..:u.lty wdpt 

I· 0.79 I.Si i 
UJin!:l" unit CCIIWC:Uian factor er !.fJ9•. • 

... 

-.1 

"': •• i -:. .... •• .... • ! ; ·. . . ~ . . ·. 
..... 

. :l-:. 
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TAD.LEC·6 

SE.Dll\lENT·TO·DENTlllC INVEUTf.I1RATE OlOCONCENTI{ATlON FACTORS 
(mg COl'C I kg wet tissue) I (mg core I kg dry sedhnent) 

l (Page 9 of U) 

The t«Dmmcnded DCF value wu cah;ula!cd \lSII'IB the J:CU!IItlric mc:.~n or9 field , .. lues u foi!OIIII; 

D. II 
0.21 

O.IJ 
0.32 

Jones, Jones, and Radlett (1916) 25-dayexposure duration. The v3:Jes reported I Nerds diW!rlsco/or 
in Jon!:!, Jones, and IUdlctl ( 197'5) were 
corwtrted cc wet wei&Jil over dry weight using • 
oonvusion (a,tor uf S.99'. 

i.l . ~~ I Nammingund Wilhm (!971} 11-----------
0.29 
O,j(, 

ru I j Saiki, Casth:·berry, May, Martin and Dullard 

Field samples Chirmomidac 
. 1-~- -------1 

fttld J:\mplc.~; Tbe ~'illuc:e rcparlcd in S~iki, 
C.4 .sllcbeny, May, Martrn o111d O;rllard (1?~5) 
were coll~'trl~d lo wtt weight ewer dry 'A. 'tight. 

Cllironomida~ 

E~hc:meroptera o.)6 1 {199s) 
O.lfi 
0.73 

(I,OI'i 
0.25 

~o~1~~nd: ·'. _ ~ :C:l-.~i~e.(lol.ali ... ..., __ .. ___ .,.. .. , .. __ ................ _____ .. ~ ... 

usi~<& a c.orwerslon ra.ctCir or S.99'. , 
~.~~~ .... -;z:;:::;li ......... __ , __ •• ·.·-·--·-'!'~!"~ ....... .'! ... :(!'!~~···~- . . . ..,, ... . .II • ,. ••• - - • -. 

Th~ recoi'Mlended DCF value was based on I 1ludy fG!Iows: 
----·------,--- - ----- 11 

H:1rrahy and Clements (19')7) 14-dJyuposurc dun lion ChirP>~DIIIII.J tentaru 

:•.;..,• ~ :·.:,; ·~\; • . ; •. • •: ,.,.o;.:.·,~:-.:-_;.-,•·;~. -.-;.>•• .·•<;. -,.~i&~·r"•'.-';'i':jo!J·~·'•·':"~ . . . •···•• . ", .. · ::;.:.h· ; . .-.. ; :;·· ;;•.-•• J~:·"~;;;<••1:;scl&f;lr-·;jlj;..~:·.\>?~·5ft'- - ~ ~ 1 ·~1fh.~1ot~·t:8_..-:;Rcccmmcndcd.aCf •. v:aluc~~o.o6B·.r'"..7't.i.:-'·· ,, :, ... ~ .. ;. -~c:·:tJ"": ·~ ... ~ ~~~~ ,_ .. l!)i/!Jil ·~.-.;;• ,;.• . . . ·,.,~,,~ ..... ~..:.~1!-:;.t::!r!:~±ru'!-=.!!et~B""~~=-~ .£:..::. '.i' ~-· .. _.. ~~ 

The rccom.-nmded UCF value Wolf bas~d on 6 fi~ld value.!! a, rollows: 

o.ns Saourcr. Han:, Campbell, Doudw, and R.ibe)te ~ I 9-day uposurs d.uralion 
(19!)J) 

llildebrand, Strand, ar.d lludtabcc (1980) Field 11mplcs 

The reamuncndcd BCF wluc w .. based em 61i~:ld ~luu u rallaws: 

I H)-dropJ}..:hidae. Ccryd;rlus, De~J'Iod;e, ,\tcrill, 
Psepheniclite, •nd u"rpetifi;!d otllu benthic 
in,·ettcbrati!S 



l"t 

' cc 
\D 

·:. 

·Tt\UU:C-6 

SEDIMENT·TO·UE~·n IIC IN\'I~ItTEIJU,\"rE UIOCONCENTitA TION I~t\.CTOilS 

(Mil! COt•c I k(! wd clssuc} I (m~ C011C I kl! dry sediment) 

(I• age H nfll) \ .... 

ncrnretd v.1uu• 1 : ~t~rrrc.,,: ·. · . ~ :·-.·.: ~.: :;·+.. .: ·.: t•pn'o'mu,••t r.u,ctn•. . ·::-~ :· r ·_. · 
'I . . -· .. · . . .. .. . ..... , .·.··.·. :;: ::; .. ,~~~;=-~·:·.-~~.-:-:···~~ •. ~, ........ r,::·~;_l,.!,', ·r..~;;- ··:-~:·~··!<;;;·:-.:"':_~!:'~·;;.··;...:;··· :!-·,.: ... :.i!• . - . ·.: . . ; . . .. 
~om,ound· · ·' t\ncmc; · .. · · '·· ... ~-·:· "• •· . .:: .. -.... .- :.·-.·l"1 • .•• :1·.··1• r.: ·,' ·'• ··•\·-···! .. · ·· ··-· .•.. ,.,.,' • .... ~ RCtOmrm:ndcd·lJCI· "-,luc•,l. 0 "10· · • • 

'. r. ···-a .. .. .. ·~·~·.;..· .. ;;_)•!".·i~~--·~~- .. ~ ...... .,_ .... ~.:-a:_;t .... ..:.~:·!: ...... ~~ ................ ~ ... : - ~- ...... ~ .... ,. ... -~-......... .:. ... ,·. • .·.·: ·:; . . 

·. · S11Ccin 

En:rirital da111 ror lhi~ ecmrou"d were not :a\'olllbhlt. The n:canmcndcd DCF \'.llue is the atithm:lic ucnge of 6 rc::ommcndcd '\'alui:S for thine mct:als "'llh cmr;rical dara (utlmiunt, 

chromium, cClppcr, lud. inort;adl~ mcraary. and z.in(). · · · . . . 

ij Ctxttrou~d:.::·· .... -Uarium·· • · · · · · · '•;: ; · · ::: .: ·· ~.:·./~{;..~•;:·.-_.;, /;·~.\:;: .;~;:. ·'.;·i:, .. ~-~ · :: ::·.: : J · J},~ ~Rmnnmcnllcd BCF. , .. J~ci _; 0.?0 · :· ·. 
, .. • 

• ' ... "···· .... I ••••••• • •• L ~ . . • . • . • ' ~ • ~- ..... ~·~ • • • •• • . • . -
~pirial dal.t rt:r thi.s compou:'ld w,rc no1 &\'Jll:a~k. Tile recommended DCF \"\\hie is the arirltnlCticucn£C or6 rccarrJI'Icndcd \";llucs (Of those mcrals with cmpirial dal;: (C'ltlmium, ~~ 

chrv.nium. coppcr,le3d, inorpntc mercury. and z.incl. j 

':::=~:.~.~~.~ ~.~~~: ~ =:~~;~~;~~::~~;::;~;:::::~~~2~~:::;,;-;:::::::~~.·· .. :~-, 
1-;-z:,"'W''' ::~;'',":"7'' ":'.~~ · ; . . :.·,·:.: ;;;;;'. ;•,.' :. ·•=· \';£.-:;;;;,/0'f!.\i~jj<~~Ht1''} ~r:;ic-;;!iiil~~~.;.., !!#-~!"'~'' .ii: ·,\ ><.· • •'.1 

lbc rcam:mc"dcd OCF \'J!Uc was CJicu:altd usi111; tlu: J;t:nmctric mt:arH!rli field-dcti\'Cd \'&lues n follows: . . • - II 

u 3 ,_,.. I s.od. tnokbcny. ~;;; """'~ "" u.lbnt f;•M """"'' n~ .,,.,,.,,...,., m s~•;. • Ch''"""'""' ' 11· 

1 79 7.1S (1995) Cl!.tlcbmy, M3y, Mattin, ar:d D11lbr:l (I 'ill$) EphtrO'i'IC~ , 

1:67 . z.J.l ;. ·.-.-~li:Cun'""cd ."'"'~1 "'e15-~t()'l.~r CI"J~cight 1: 

l.Zi 6.29. · \. I uun;aCllft\'ttsi;Jnraclaror5~9-~ ... - . ~-j _________ ....,..__ _ . . · ... 
.. • ___ ,._ ._.. ' • '• "4•• .... • • . o I ~ • ·~·· • ...,• • '' • • ~ •• •: t •' ·.· '4•1 

·- ···~····---·-··:- .... - -,~,. ••• . · ·::· ·. ,,._ · · .~:. •:: :···;_,.-:~·.:::· · ·•,;:.t.:,:._ .. ·.: ·,._· ·. ·"•':.:-:::···~·necoinnicndcdDCF\-aluc:'· 0.39 ·· ··.~ · · · .·: 

Ct'~T~pound: Onor~uum(lot;:a\). ·. ,. · · ~- · ·,· '· ·. :. · ·~· ···~ · ·~· :·l·r~··;!;. · ' · ·' · .. . · · · · · · 

:;'he fCcor:m~ndcd DCF V3hu: wn bucd on I field~leli\'Cd '\"'hlc n follo•·s: _ I 
'II o.J9 J J.;.amn1ir:sund WilhtD (l977J i Field s:s1nplcs J Chitoao:ni~e 
i 0 03 0.07 ~-Capuuo ;and Sasncf (1977; 161i.dayc•ron.:tc d~f~l~t:n: Th=.rcpor1cd \'3luc I -"J':Z arenarra 1 

• iuu 0.003 . o·n ulculltcd bydl\,dtn~ d:c !ISsue . ! 
0. cooccnlfollicm t-y :he mc:d1:1 ccnu:nlt:\!IDI"I I' 

{(llp~\i(lll,rj;}) l!Dd ;t CO~WCISiOII f.1Cf!'f nndll' . ; . 

r: • Swaurrli(d IO the \':dat. ,\ Cllft\'Cf~ion r.:~ctcr I 
of $.91J1 wn arrlicd to con\'Crt dt)'tisJUc . 

~·eit:Jlt 10 wc1 ,.,-ci~t. . · ·I 
II . --- . . .. . . . . , .......... ' I. .. I •• •• ~····;,·.~ •• ' ~. • • '··~ ~.~ • • • • -· ·; :.·~· • ••• 

I 
,:. · · · .... · . .. . ...... _ ..... . ;·:·•t:--·{:·:;:..:· .. 0 · :·~~ .•• , .•• ~r.o.\' . ... • ... :~-··• :. ... -:ICccommcnlkdU_c:F~'Iluc ••• O:ltl. ! ... 

_ .. canpou~~: .. ; ~: .. ·· _·.(-"pret . .. , ·; ·... . .. .-~ .... !·= ~.;:: .... : .. ,. .... • ...... !'~ .. ~·· ., .. :.· • -: ..... ,.~ \ .... ·.· _. . .:.·:::·_:·~·;.;.·:..·::..· .:....· ~-. ;;.;. .. ·:..:..:.· ....;·.....;..· .:..· --:-=--::._;;....._..:..:..;...;_..:...~.;....--:;...._ 

... ; : I.,., .. .. . ~·:: ... ;. ~ :··: -i II • '._ •, ·, ; } (--."' 

I 
.I 

.... ' 
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TABLEC-6 

S.EDI.MENT-TO-Bt;!'nJIIC INVERTEBRATE BIOCONCF.NTRi\TION FACfOHS 

(mg COPC I kg wet tis1ue) I (mg COPC I kg dry sediment} 

{Pa&e 1 or ll) 

l1tc recommended BCF value wu caladared wing the geamctfic mean or I J values u roUows: 

2.9 
1.3 
0.4 
0.2 
2.2 
0.1 
1.2 

9,6 
2.1 
24.6 
1.8 
0.1 

O.o7 

Reich, Perkins, and Cutter (1986) 

1 ... 
·comji(~'Jnd:: ' · Hrni••"'M·; ·· · •. ~ ,~.:;;.~. ·:;·,:· ..... 

. . . ., .:·~.;c,_~":'~~~~! .: ·:.: ~·· . ... : ;' ;} .. :'.:·. ~::.J!.•. ---·---·--·--·- ... ·······-- ·-··""-,·--··-........ 

fieldumpla T11bilicidae 
Chironm1id;,e 
Crcixidae 

En•piri~l data for l~lllathlor were noll!v:ulable. The BCF was cal~::ula!ed from I !ieid-deri\":d \"alliC for ht:pt:achlor epoxide u rollo~~o·s: 

-- 10.0 ! De)""ef and Gi•h (1980) i Fu:ld s~:~e~; The ,-aluc rtr.o-~ed In Ueyto·;::;--~ ApMrrctnd~a llopr::::oid~l------·· 
GiJh (19:iO} was (Oil\'Cr1td I!) l.l.'tl lA-~isf\1 O\'er .Aparr«t~tico turgfda 

dry ~o~.-cight u1ing a convcuion factor of S. 99'. I Allr.labt•plrrora cl!iMOiir:D 
l.ur~,brrcus tcrrl!.ctt'if 

Empi!'ic:al do~ta for tl!i~ c:ompound wen: not lfti!able. The recomtneftt1ed BCF Yllue is t~.e arilh~~~Cti~ 1\-eraae of6 m:ammcnded values for thole mr.talJ wir.'t emp1Tial data (admium, 

dltomium. a!ppcr,lead, inorpnic: mcn:ury, and zinc}. 

. ··~·~ ..... 
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I 

r.c .., 

' 

l"AIJI~E C--6 
' 

SEUli\tEl\'1"·TO-UENTillC IN\'EltTt:tntATE IHOCONCENTltATJON f,\Cl'OHS 

. (nt~: COPC I kG wet tissue) I (nll: COPC I kg dry sediment) 

(ra~e fi or 11) 

1/ 

t"; 

Sn:pirica14al:a for this COntp<lUnd V.':ft nnt SVJIIablc. ihc DCF wu c:alcul:ltc:d usin& lilt rolltl\lfin£ ~&fe!!ion eq!Uiion: 
. . - ---1,' 

lo£ DCF •0.119 ~log 1\.. • 1.146 (Soll1hwonh. Deaudlamp, a~tdSchmieJer l9lli), wl-.t.re Itt& K_ • I.J-1_6 (U.S. ErA 1~94b) · 
. 

I " f. •.;;. ~ •.: ... ... ._{•'" • .. ~·:" 't':"" ~ ;:•, :~- • !' ~· !1··:~··-: •· .-• :• ;- :"...:- .,,. • lt;-~•( .. "•t' .t,: •'.._ , .. 'I~ J.•.''"!- !'• ' 
1 

1 _." • >.• ·' • ' ·~ ·• • :_• ·~,~~ t_: .. •tf..,.: ;# J~ ':.l',~.;j ·;a .. _. ... .".' • • 
0 

• • • ........ , • •••• -:--- o . • • · , , 

l, ' .. :•.:,.·.·~·'.-'i'·:, ·.- '"·· .. · .'; ·. :•:,--:.-.!., ... .-;.;,:•.: ;(:t:!.;:.~..i·1;n:: .. :.-~;,Oihtr-Chlortnaltd,Or~:•nlnj•~~v;·
~'~·-~.:::·::. · -~~.::. · .... -~ ·!·-~.;~ ·.:,_..._,;\' ·: .·· · ·:·.··.A·.,., ..: .. ··I 

... : ;. ~-·: . .. . ' .... : ... ·:. .. : .. :·.::::~:. ··: •. ~~~ .... ~·,;:;·=-;~:~:~-:::··.~;_t:;r~:::~-:-• .:~.'. :;;;:;; .. ; .,·.:
~~·~·~ .:~.· · ... : ~· .... :.:' .. ~' . : :· .. : .. <. :: ,;·. ';.~ .. ! 

II ~,,;:;.~~.~''"".,"!4•·''"' · '·'f::~•.:><r?.\'iE•!,!I't~~i:~~t+:-~iti\\'l'.~cl!Jt;t~~lill.r<m~~'!.'.!'!l~~.~M
.';i!!o.'i/~·"<:•:t;;\1!' 

.... ,. .. • · ..• , ... t• ·• ~...... . ........ -.~, .... _..,-'i,.,·-··r·•···. 1 ........ ''"'''*'~"....;.;.,.·.·~ ............ """'"'C•'..,. .. ,.. •.••• , . ·•,···'• ·t· •··· ···ll 

. ftf!lftrltol \'11lun' ' - " . .,·•" 1\((UtiiCC~ · ~. ' · .; .• ;~ ;-;· :! ·:.':. '; :'0 ·; .;i.!'£WI1trlmcnlal r.rtl'lltiCU:!"i=.•.;.;:•.J:_:; ::,.;:~~~-~,,;.-,~ ~·~\'li·.l.~J'ItCin .. ~:-,q:~ '·.:: · .-.·. I 

I Emi~iriul dJI1 for l!ti~ CMopwnd \loC:IC IIOt 1\~il:!.ble. The UCF \1.';1$ alttll~tN Ufillj; the rono~~oing fCE;TCSSi~n tqu~ti\)11: 
. l 

II ft-G bCF • O.S!9x lo-b~ •1.1..:6 (South~~o·tlnh. Uc1ui:Nmp, andSchuncdc:r 197&J, whcreiO£~ • 2.717 (l1.S.I!rA 199Ji_,) 
I' 

~·~--·---- "" :-, ·:1 ····~ ···,•;-·~ "'i~ i•·,•o::::~ ·.·:~-.. ·'"<f:'•,:!;.;;•,;;,t..:;-•;•,.;·;....._-:: .. ::,:,·_.,:~r·•,' ··•· · ·; ~-·-·:. •·.~ .. - .. •• .. 

1 Campou11d: .-, '. · fla.sC:11ornbcnrcne_ · .. · · , · . · ·. · .~ ··.:.·.:·:·. · ; ·: ~·:; · : ~ :·~.: :· ~ •-.~·:!:;~ ;, • :t.;'?':'-t'f·~~i~~~t~:--.::·.•· :·.;J:;:._;.· .. ~~--;~-?!'l'!'!~td ~~~f·.\'!!!lt.~ :·.~·~9.6~.-. ,,· .. : :~ :. .. 

1

! 

I! e,.
,~iricll dll;l rot lhis c:ompour.d Wtn: nl'lt l\'3i1,,blc:; ihc DCF W:lf Clltui;Ucd Usi'lglhC: foli~in~ rcsrcuion tq\l:tlion: 

,,r 

log llCF • O.Sl9' los K,.. • 1.1.:6 {Soulhwc•tll. Duu'h~mr. and ~hmicdcr 1978). whcr: lo; 1\_ • S.~Oj tU .. S.llrA 199Jb) ~ 
1 

--· ····· · -... ~·- :-.:· ·•·· .. ·• ... ·:~· .. -.-.·,··:··\~r· . .-!;·~··••·s.·~ .. ~~~.r·•·;:.·t~;,· •• -.. ,·~·.:: .. -.:'}\i'-'•· ·· · · '·· ··••·· ·"'·.,·.·,: .. •·•· I 

I Comnour111· •· •· lltuchl~ro!Juuditr.e:-· ·· ·. :. : · ··· •. -.:•'· 1 ·!~~ ~' -~·:j(i:.!• -~· .r~:4;-~~-:~t·.'f-;.:•f:;;~(~~ll..~~.;.:.-.y:;,~;!.~::.~:-:.~~.~
J:Reconunc:ndcc1 OCF,~-aluc:':.:! 0.~4:~-~;: .. ~ ·· . :' ·: 

1 

! • •· •·. . .. •·· . ~-.:·.- ............. ,,._.:.· .. 4!!-.•~ .... -,:··••·•·· ...,. ...... ·r-.• ............... ,:, .. , ...... . , ............ ,,_,.,. ... , .. . 

I 

. ! 

1 Thr: ttC(II'\Jnendtd DCF "';due v.-as b:ncd Oft tmj!ancal data from one study as foi!Oil-s.: 
· _ ···: .r 

I o . .s.a l Oli\'Cr (I 9!i7) I 19-d:.yc•~ISIIlC dura lim, iltc ,.~l::c:s r~ncd in I oli.,<luetc:s ' II 

I Oli,-cr { I'JS7) u.-cre ce~m-.:n~l '" .. ,, ~-.:-•~;nl O\'Cr 1' 

i ~· . j f dlj U.'CIShl using ;a con,-c:s•ott f•c:tor of ~.99'. _ ·---·I 
- --·---·-·--·..._._

--~- •• • ........... -· ., .... ').~~·~, •• , ••.••• ~, .• · ... · ... ~ •.. ·... : ... , -·· ••• ~ .• ~ ..... ~ 1 

• • •• 
• :-:· J'• <•. ·;-;,;.,_.::.:;:· :·.;.::·:c~IJ··~~~:;;-~:J:\:-:-~:-;:I!;~·J:,...·•;. ;·:-; •. ;1 ;i'o.(•,:{'f·iR«Gfrinlmdcd.!lCF.\aluc~·~746:·:· ·~·;; .. -:···_.: 1 

~pound: ·Jic:lladtloroc:)':lopc:n'!cficnc . ·. ~ ).1\· .. ~~·:. : • .~ ••• ~. ·• ;: •• ·.:~ :;.:·: ·.::-; ,. , -.-, ·1.:· •• ·;. ,.:,·· • ••. . . ... :... . - • , ..• ~· .. ·~··-" .. ,., ••• - .:_., • , ..• • • .. ...~ , .• • •. • 

F.r-•piricll d~l:. fo: this (1)111J!t1'JIIal u.-cre not :u-ai:ahl~ lbc UCF '.I.'U alculared U$ifl& t!!c foiiO'J•in~:e,Tcssion cq11.t1ion: 

los UCf! • O.Sih lc; ~:_. ·.f.I0:6 fSoulhll•o:th, 0:-:suc:lumr. lll'l_d Schmieder 197&}, where let; K... •4,907 (U.S. EM 199-Sh) 

- ··_.· ~ . . . r .. , ........ "-· .... :,..-~:· •. ·J.;,• .... ,:~~.··· ·~ .... \(::.t'l~w'~~~Jr"':.,s. ·'·:J.:o.•tt .... (fftf"'1J;"""i}"",.t!-"·i....tf\~,-;-;-:-:;-; ...... "': .. ,J!"··;:,·'";.· . .• , .... ~ ... ~ .. ~· --~ ..... -· ... u~"'":J:-~1 

Compound: • ; . : ,: rcntadtloloben;.cne·:;· .~! :.;;~' ; •:> '· ::~::.·t;,-."~«,-:;"l~t•.!~:;-~-t~ ,;•:~.,; :~'o:.. ~~ ~·J,;, _.,;_~~.!
'".1: .. • ~~,;..:i;-·J!f,.•.'·?· :"'·'' };:":@RcCoolmcndid.DCR \-aluc:~·r'"oJl ·::~J:f•,a ... ,c~~r-,•J!.; 

. . · ............. _ ..... , .. .. · .. • .... .. \!':-~ .. -.c.~·· •,.,!(.-. ...... , u ........ •• .· -~'l·"' . -"!~~""·~". "L• .. _ ..... '-•• .... 4._ .• ,.,.,.~ ...... -:. ... .:.,. ... r ..... ~.- ... .,;::.. ................ , ·· -!!'• ·r .. 

Thi: rc.:ommcndc:d UCF 11alue is based on· I studyu (oliCYA'S: 

0.32 TOii,u(J987} --- -179-dayDf"JSUreduutian;Thc,.,h:csrcrort~inJ Olir;«hsetcs. 

I 
Otivcr(l9i1J u.-crr ti.I~"Citcd t,..wct u.c•ght on:r · 11 

• 
dt)• wc:isin vsin& 3 CO~\'CtSiOn r•ciOI of S.~?'. l 

' --. -.-. --~--........ -r.-..... : -~- ~.-. ·- .. r;·.T~f --~~---~.::.,~;. ........ ·.:;. '; .. ·~ .. :··• ... ,,: .. ,.. .. -~·r.·~·1f·';o''t.,, ....... ):. •.· . .. .. ' : .:....:~ . .,.,--~"'i;i:":,. ~. •, ·~·· ., 

Comj!OIInd: ··. •· .:-~<Pfnlachlonv.br:aoi..J·.:· .• .•. :'- . .','''-' .::~,,.~>~·:;;:1~~~-rlt 'Ml:.:::~~~~··;·1"!i' ~~ .·,.;~· ~··.~··H·1
1~ ~ ... ~ ~,;:J! .. ~L':tl~ ...... ; ... _.. ~R«anmtl!dcd 0Cf:1\'llu::·K l,Ol·F. ";~: ;·~,,: · .. :_.: 

. •• .. .. ... . . .. . • .. ~ •-r . .. . . •.. 4 • ....... r ... ~ 'P"•Jf:'f.:"!". ·•·.~,-- · .... ·.r • ,. • • ~- """'"""' t ·.~: '•- .•1 ..... , •.. ~-.' ,, .... ~. ,.., ........ •.:~"•"'~~~-· • ..... . .. ·· • ... . ~-.. 1 

-
. 

Empirical d111 for thb. compound Y.'CTC noc ivaiJablc. The llCF \\'U calculaiCd usin1,1 !he follou.ing rcJ:tc:.csio::J '1:1\u,ion: 

fo.: DCF • 0.819 x log K... • 1.146 (Sotlth•'Onh, Bcaudwnp, 1nd Sduni. 1971). •·!rete ,, t:,. • 5.080 (U.S. fPA 199-lb) -- ·-- --- - ·-

... 

,, 

--·--
-----~ 

- - f• ::-··-;. ~ : . .•• ~";! •: .: ... j. :,.·~ .~;.~·-; j 



W·i:.·:;·:, .. 
::~ -·~: 

tTl 
I 
o:t 
0'> 

-~~ 
.· -:-: -. ·"-··· ·.•:· -~- .. _._ .. . . ., ... ~ 

TABLE C·6 

SEDIMENT-TO-BENTHIC lNVE~TEBRATE RIOCONCEI"TRATION FACTORS 
(mg COPC J kg wet tissnc:) J (mg COPC I kg dry !lediliU!nt) 

(Page S of 11) 

I Jh:pnncd varuu~_. -···:;- -'''·~ -~·~;~':;T_:R~-it~~:y·~~~-2·:rijF~?f~~?lE.rt~{;,~~~i.•!)~~ri~~i'{~~~~:~~~;·:.:'7 .·'-~ :· · --~ ~ ·;-:·~~: sptt;}u·' ~ 1 

Empirical d~r• for this eomptJUr;d wcr'= "o! avail~ble. The llCF Wii!S calcu!aled UJinJ the rollowing regression equalio11: ! ! loa; BCF- 0.~19x log r<:_ • J.ld6 (Soulh~orth,.~caucham~, a11d Schmir.ckr 1978), whc~ log K,.. .. 5.20.5 {U.S. ErA 19?4b) ·- I 
C d .-·.,~.- .

0 
t) .. .- . .-·.~.:··.:•.:.-•· .... ::, -,-, .. : ,., ~-.•,!· .. ~··,··J:i.~!.;..'-\.;.t=..p;:>.f.~,.,.;·~:.~~·z:O: ... n~r' F!.O;."S'"'.:;;,.;:r.:-.. ";:.-~~~-~'-'"':·· · · · · ·· ... · ''" --- : 1 ompoun : ... · ~.. 1 n oclyl ph\hah1te. -; · :.•·; ~ "~'· :.' ·; •· :' ·';·· ·. ·r·o:":: '.!r}•:; ~--"~·-~~':\·~:l··lf'·0';-!l:;.':.O<';t' ~1-~.· ·&¥~-:-:Uii;:!-·'•:~~.:.~/:.I'·~Rcalmmtlldcd lJCF.·nluc:.- •. , 3 128 O.U · · · .... ..:._: -~ ...... - ...•. : . ... ......: .. ~--·..:... •. ·-·.:..:_.:. . .'.--· .. ·.:.:.~. ~ -~~!.·_~ .. -- ·~·,- -~~f:.~.; ... ~:. ~.:·/-~:!.~ .. ~ti.;;\!!.~:.:.-.~::;.tt~~~t~~-- :r~t~!Ji...~ -· ~~~-·t.~J!<~~l!J.!..:!E~:.:·_, .. !'~~-~--#-::·--~· .· ... '!:.-!;·-•~• ..... · -~.; ---- --~, ·. ~ .• : I 

Empirical da1a for this compound were nol avail.at,l'=. The IlCr was ulcul~lcd u.!lin& the rollm.o-ir~t: re;n:~sion cqu~tion: ! lo& BCF .. 0.819 x !oc K.. • 1.146 (Scul!lwonh, Dtauch.arnp, and Sc.'lmicder 1978), "''here log K.,.., ... 9.BO (U.S. ErA 1994b) I 

L,_: :~ . • : · · · .. , :.:/i~~~i;[(~'£t~;;;ci~:~:z~~~~~·~.~;~7f.:~~:~~r~££l~~&tt.\~f.~t'~~~,~'";· ~: ~·:· · ", .·~:.:~ : LJ! C(lmpcl\lnd. · Acetone • : .. · · . , ·' .... -,;.·.·.- ..• : · .,,_,.,.~:.-.:. · .;-:·hf~!;~·"'•:,.~w-•~ .. ~,-~: :.l.::.-,:;.:.-'·.-~..,.{~~~t~~·--'~'..:!ilif~~:~~filte«m:rnentJed DCF.nlue: ,·.o.o.s: · .. · \1 -~ ___ .:__ ... ~--: -- .-:;..:_-~ .. ;..~ ..... '. ' .. - ~ ..... . . : ··4- •. :. ~--~.~:..· . .: ;· .~· .. ~.-. !';:·-~1l,~:-.~~!.!i;f,.t; : .. :~JJ'!r'jf!..:. .... ~_,~--~~1:!.~~.:.t~'-:,...-r.~"~!"'!1' ... '"':":;.~:':.:}1 ·~~~-=: !.~::_.:~:. _.·.;;·_. -· :.: --·- -· t 
Emp•rical data fer Ibis comJY.IIllld were nu! av:tilsble. l11e BCF Wll~ calculale.d using lhe following tcgr=:s.sio-~ equ11i~; \ log DCF a 0.& 19 x log I\,..· 1.146 (Southw~rth, Beauthamp. alld Schmieder 197&), w11ere lug K,.. • -0.222 (Kari.:kofhnd Long 199$} !~ 
- . . . ·. . . ~.-. · .. · ..•.. _.;·, . ,:. ·: • .·; .. ,..;· :-J~i>i.';,..;~.;n:··-· ,.·. ;-~'-'t!f!.r·~~~ ~7l::.;~~~'··.::r;: .~r.. -- ' . . -~1 Compound:··' ·,Aq)1onttnle·~-·--- •. · · ·· .. :· :·: • :_-.·. ;>·.~'f:.·.::~:- .:~~i-l~!:-=ig~~\:,~~'i?t~~~~,., .. ,.-7J~~-~.{~~ ,;1~~~~·R«ommcndctt8J:F,.va{uc: o .. ll .• · ... ~~-~m~i~~;~:~~~ r~~ ~~~:.;:;;~nd ~c~-·no! ~\.;i~~~~~h:-ac/~~~-~l~~;a;~·;;,~:~-~~~-:o;;~~i~:~~~~~:a,io~~::~~-~· ... -;;'-~ · •~::~~ ~~~;~~~~::;ij;.:··-L.L:: __ . -·-- ·· · 1 
lrog BCF • 0.819 x leg K. .. • 1.146 (Southworth, Bcauch;amp, and Sc:hmtakr 1978), whc:relos K.. • 0.250 (Y..aric.koffand Lot1g 1995) i .11 •. • • .... . .. , • -~~~G''·-w-:~:r···"~·-~• •[-1/:~:f"'< ~ ... ~.--, •·• •. ....,.....,-,.....-:--- '.J · · • .. .. -·---
1 • . -~; .. , : ··~ '·.·~.·~·:·'=·~';::.r··: ~.:.-:t-:-~.:.-:;•,!-i:jrt-_ •. :. ~i,J.. :.·~~-~= ~· ... -..... ~~ .. ~ :1; ' -~.t.B~ ~;·!.>~'l:·:.:R~---n·d .... ncn·,;·luc':~-~2 82~ ''.; ;._..:. .. ···: :. ~ .. I I '"' "'" "' o ,,,. • ,•f ;o • •' ~. :Jo••i;; .. ~ .. /• ...... :.;..tt;'\ 0 ' • • .,, '••'"'•.., .. -\ ~.'f: .. ,'tl ..o•~t~ 11:0:,•! •• •~·.~-'L,t, """""'IIINI.IMioo II;~ [':!': .... #'I"'.. 
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" 

1
• •,, 

Compou11d •. : , Clllmofom1 ........ · ~·:.:: .... : • . ,J.'-'.z• .+ . .!J·. 1.-. -~t .... __,, ........ ,.. i:' •.• 7 ... ·~;-:\o"'.; lf'~~lt.·:~·-•1•w'·;·."'-·~·· ..... -..... ·~·~·.-:·.~,_., ... _ •.. ,,., ·:·· "·. · ··1 ............ .,J ••••• .:. •• __ • -·-.... • ........ , • .. • ... .:--- .... ~-· ~-.~ .. =- ,._. ~- .......... ___ . -l..-··..li- ... - ..... _,_ ,_,.. ··----····--· .. ..__ .... ...._ ... ___ ,_··- ••" ·~ .;o_- .. - .. • 

Empirital data ror thi"' compound wen: 1"!01 available. The BCF was calc;•latcd llsin& lhe (ollo,.,-ing regression cq1111ion: . I log BCF •0.8!9x log K,_- 1.146 (Southworth, Beauc:hamp, and Schrni~er 1978). where log K... a 1.949 (U.S. ErA 1994b) . jl · -- • • I '· '· •' I. • ..... •' •o·t • ··'"·I!Jr IQ ·~' ···~ '· ;·;-~· • .• ; •. ,-;:•·~> .-· .• ·• ·' ·, · ·.' ,·· •· ·,·•.'o· .. · > . • •. ' . .-·...... ·-·~ "• . · · -··~'· ''. t'• •t · .·-.'. ;: :. ·. : . . ;-.r• .. .-.··~· \. ·.;-:: _._ ·.;: •• ... ·!~· :~·:).~'..;if; · -tfi: · ·- . \?i~:····-.. J~~i·J~-- ~'=-~' ·.-~( -~'.:.': ~r-:-~w:.~t.>;~r·~ruJed BCFivalue 1!-0ilOY:··'t ~·!; :: ·, ....... .-I ComJ'O'I:!nd: :--. · ·. ;Crotonaldel•~~: .' :.-·.::,;.-~:~ ·.,;-.·• .:· __ ;"~:';,;,.:."!· .,,.,-.~\:r\im!-" -.~\io<l: •. ,.,,,,l).>.~.::.·."(,•'l.v..,.P.!'.l.~~}f~~l.;~~.!:!i~"·~ ....... ,.,.~f"t,..,..,.. . .,.,._, • ..-t,....zr},~..!.: .... ,.!-~ · •. J ,_ •.• - :, ,,: . .;;.;;.~;-:·~:.:· .. ~:.;J .. :., .•. ~-!:.:.. ~ ... - '· ... ~. :.....: .. :·.:.·.: ... ·· ... a_~:.:-~:~~ll.f:. ,.:~ .... :a.:t.":.•~·:J .. .-..:;~.__.__:--...Anl~' - . - ............... • 
Empirical dala for this compound were not available. The BCF wu calwlalcd usins the rcllowins n:grasi(tn e~lion: log BCF •0.819, log K.. • 1.14(; (Southworth, Bcauchaml',an<1 Stlunlcder 1978), where lot; K... ... 0.55 (based on equalions dcvtloPf!d by Har.sch ;and !.eo 1979, as nlculared in NRC 191! I) 

::Of~~~~~S~~~~~Ili]fl1-~--~~,~~fmJ~~f:l~i~·{·_·:' ~~~:}~~ ~?P-a~~Ft:·F:FT~).i.~~;t.';. f.~en4ei! ac;V,;riJII~~;fo 6{~:{~ -~) ~x ;s::~ 1 ·.:: . • --~---~:d\.{j,~l.:f':.~~il"a"t!~ •. -.~~ ............. tl•-#1''!' .... !:.~-.,...:.'r.;··•·:;.l;ioo:<.'i.-; ~:. 
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SEDlM ENT~ TO-BEi\1111 C lNVEitTEBltA"fE U 10 CONCENTI{r\Tl ON FACTO ltS 

(mg COI'C I kg "'tt tissue) I (mg COPC I kg dry sediment) 

-....: (Pat;e _. ar 11) .· 

·J·.: 
'' 

·:~ •... Rcparlc:d-'"aluu• • .... ·• • .. : .... -~· 7 ·, .-:·•,. Rcrrrrnt~.=··i,-•.'" -=··~!:"';"!.."':·~~ .: .• ·:'•.:.•,.;· •":"l,[tptrtmr"ltl r~ramUtrJ':""·'"=" ·;~ ....... ,':::'':-~-.~i· •. •• •• •·. •. ·.' tSrr.dc:s::r: ;;:_:,,·.•;;~·- '- •, ·.. I . "-.. 

.... ,... . ........ ,1 ...•.• --.--,,, .. ,. .,-,_ .,..,,.'l..,~~·,r.•;:..-·--·"· ...•. ·- -·. , ................... ·-····· .. ......... . ''"""''' .. II"•" 

I 0.2 f Wcod, O'K"rc. and Du.sh (1997j jl2-dty aposure duralion; 1-d.ay dcpUtalion I 0111'DIIOIII:U rmtDIU " -. . -:··...: --~ II 

lA 
• 

. ··:;·::~!.". - . . • .... __ ,. ···.-~-.. :~... '!''':.! ;·~::-:,:,·,•;.;-;:-~ ":'•,•.;,.r;;.:-<:.:,-·;~•i•~·"O:'"''"· - ........ r.u,~·· l:i;'1~: ..... ,:.-..... -•.• ·.···- •• -... ,·: .•. •!' ::·?·"'.'1 ·-~----, 

.C~JI(III!Id;~.;,;>~'?~«.125'! !·;•.:> · ·:~.: -;·_..,,.~~·~~~};.:.-~~.,~·~~~,;~,:S.~f~~( .. ~i.~~~,..;~ ~ ..,, ' · '!S:Oe l!.Rttan'urlend~d·Q.Cf!a.\'Ciue:::;;J~;Sl~l· t~.~ .;,~:., 

. . • ·- • . .•. . ....•.... ·. ···•·· ·--·-· • ~--~=a"P.2!.·•·r.li!!!·,Jo:J;-= • .. ...... . il ,_...._,..,. ...... .._"~ • ...,. ..... ,. .• "" ...... ,s:~:t"'~·-~ I 

; i n~ ruommcndcd DCF \"Jt-IIC "''aJ atculated wing lbc scomc:tric rn~n or 2 empini,-;i \<I lues u foi1G"T. 
I 

I-- n.2 t Wood. 'o'Ket:re. 11ad Bu1h (1991) j· \ Z·day espasure dunrico: 1-cby dtpurarion f C'Air-GIIol'lllll ltntaiU I 
I~ . ~ . . 

I 
.. - ·o• .. ~-r-· • , 4, ••• ,,.., .. J .... • • • ·- ···•• ····•·•.•• ... -,. • '" , .. -.,. •..w·- ;.···~-· ••• r·.-.--· "· ... ,..- ................................. . 

-~ .· . ~-·· .... ·• .. '··· ..... _ . . •. -• .• ; ................ " .. -~ ... , --.,~# .... ;~'!1':~~~~ .• ,oh6~ll .... II •tt ..... ~"•·t·;.1il;~:..'"1,.r.:l.i ~.~~ ... ,•<. ... J,.,.~~·.,..I#•.,,o; .t·'-~~·'··•'•-..r'1~ .. ~ .. J .. .,.-=.J •• :.--.t·,~·. 

., .. . • • . • . •"': ... ~ ••.•••• :.: .... t. • ••• , .•• :\., .... -~ ,.r..,.~""~, ... rcarnm1 c.Jlj-S."' -;-.... • '';." ·:~··q\i..." ;1 '"-II.~·· ~···'-··:• ..... .... .:.... ~ ·.;.... .• :..•·· .. ~,-~ " .... t.•. , •. -,: 

'' '• :: . • 

1 

- •. ··- '•.•'J! 
1 

• •i';..' ". "• ·.·; ;-,.;., ;J~ -:.•;. J ·.! ~ ~~_,,._., • .,.. • .,.-. .... .-:..-,·o .... _-i-·L;..~'i':.J:-!• c•~ t'-".·;·;,::~~;_!,·;-::~·.:._,_ .. : •·•' .. ·• :·•·.· :' • ;~·~--~ r:,··. · .. .;,<;-,•: •. J~ I 
:-:.,.--·--- ....... • .•. ,_ •••..•• ,.-: -·····"'""' -~~tr .-~~:;- • ~o-t .. .t '#,,,...._,.._.; .. ;,: ··,·.-·-··: · .. _ .. _,- ~J<- "•'l!i ·~";"''' 

Comroun~~ IJ-Dil\ilrobr.ruci!~;_._·:.-:~·.:: ·.:,·t~:~:;::=:~~~~~~-:~!!"!~!~N}~~~~l4~~~~~1;.~;!~11~
~~-~f~~~!f.Zi}f;~)i.r~J1fi.~~-!.CA.Q.g;~w~=:~•~.9-~~n~~~~~'-:i!;:~l 

Em;tiriul dalll Cot lhts emftpl!Und "-ere not :1\'lllbhle, ine DCF W.lS caleubted ~~~~~{: tJ:c rolll'v.in' resreniod ei;liJtiotl: 
-~ 

~CF ~ O.!il9 x.l~(; K_ • 1.1.:6 (S~thwonh, Dc:iud-~mp. and Sdvniedct 19i8), wbcJe log"'-• 1..:91 (U.S. EI'.A 1994b) · ~~I 

. ·. • •·· ... •' ·. :··~ ':'•:•.-:,",:..:~ ... ~•r".•,· •• ~'\(•t'- .... ,,,..t.c=:.:.·~~.w_:., . .:,_ • .\\,"•• .. "r• ..... • -; '"'".•"'"'1'"',- •. • ~- • • • • ·••• •' • • ~ 

Cml,l'lcvnd: ·. ~ 2,4·Dn''''~ol~n: '~ . ·':!~~ '· ·;_ n.·.--~;;!...·.~:'4 :;. ~:~c;;t'_$~-::.~ .. :'tl'-:j;.·(c!;,:~fl}f.._r.t,,~~~i-~\".~~;..;.-.-~
~~~!~l!,l..~'~!lccarnsnendci! DCF .. nllle::;:sl\. -:~:::;--:: ;~ .' :..·~:~ ~ 

___ ·. ·• · ··•t "'~. 1 .... ~ ., •• J.'l ...... ~' .,.~ • .... • ....... .._!'l'.,.•.-oL; •. o•rt 7 ."1~ f•>;.•= .. •• 1 •....,·•-•, .- ..... .,.....:'~•·: ... 4"' .;...-o1•:
4
._· ... ·~ 

The re~mmcndc:d DCF \'aluc wu hscd on I study IS rcliO\l'J; . . - . . ' I. - - .. I 

::._ · .~:• · . . J ~· ",':~::.~:~;~~::~ • "'''"~··•c._)::;::=~~:~: ''''"•'c'i:o"l··::L '"':"~~·• ~~· ., · . , ;,, '"' •.. ,'1 

-lf ~crJnd: : ··~··; 72.6;~'!1~'rocolu~ne ~-. ~ ·y.,· :. :;:1 l-:;"':.·~·;:.t;,·~i~~.:~~f;:~t,~:;;.~:l.:?~;·~~~~~:~::-.-:!:f.i.;!~:"'~~ ;~J7 .• ~~.
;-,.: :ool:;.:l-;f~ •\~~~~t4 .. l!.c;f~.!'!!!'~~·u.~~~:.:-:~t.!--:.:: -:.,.;..:-. 

1 

I empiriC.JI dar;~ (or lhts tomFt~Ur.d "~'c nnl ~\':lilablc. llle DCF \1.'-'$ taltniOlld ucin£ ll:e (oll~;ng r~pu~ion rqu.ltiM: . . . .. j' 

IIIOjj. DCF,. 0.& 19 A lo~ 1-:.. a l.t.:6 (SCIIIth'llo'Cfl~eaudl.llntr. sr.d Schmicdct' 1975), 'll;hc::e foil K.. • U&6 (U.S. ErA 199-:b) ·• . . . ~! I' 

' · ·)•i.' •· . •,..• ._ ........ ,., ........ .,,..:;, . ., ··i"'~~,.;.,~:.r· · ... , ...... , ..... ·,.~····-·l•4·j .. ~,.·-\.:...~~::...r::;.:,...-;~.!: .. =.., ..... ..,:.~~··:·.~·~:- ~ ....... - • ·• • •". ·· t,· ', -:.~··. • ·. , 

·' '"--~O!'n~;- ·/_.·, i!'Zit~~~~~ · •!;:; .·-. · ~·:, --~.-·~.::'{;~-~.:. -~:·:~Jk~~~~~?:'W.fi~J!;'-i!ZB ~:!
7:~;3!:·~~~:;;;t.~~:·~~~~~;::,:.~;:r~ -~\~_-;: t':i_t~~~4~~Ef:>~luc~~;:.2:~]'.

::.1 -::~ .. • : <::.~: 

Elnpiric:al r!:al:~ •-ere r~01. ~''3ila~lc for this ccir.~d. lt.e DCF wu Qlcubted u""i the foiiOI''Uit; repwion cquJiion: 

lo~ BCF •_0.819 x lot; K... • 1.146 (Sauth"'Ofllt. Be:aiY.hllllfl, and Schmieder 197S),_wbcrc \cos K,. • 1.8l3 (U.S. F.rA.1?9.:1:1). 

~ ·'.: ..• . . ,· ... · .......... ; .. - .. -...:.J .. ~·-s· .... e,,., • .,.:.~·iL!~· .... ~··t·- .. ·:~llr-'~~{~}\'i..,,J;.-:'--·t;,..;.'.a..J.•I";'·· ...... ._ ...•. _ ............. -- ... ,-.:. ... /'_ ......... -=--
Ccimpound: .• .":' ·. · rcnrachlorunilfol..:iw:ne,t ,: ··,' .:_-;~.~._. ;· ;!.i:!t~l··z~ · .. ~.~;·.'~·;~ f.\":.::~V-ri.'!~ .:.;:-;,.;.,_-;\-;~~ ~"'ot"Jr1~t7.~,;.-... 1~:i 

•·-.·;. ..!ffo.!..' ·It~ ;:}·Ra:mVimtdcd ·om~·nluc,·-:.-:4s 1 ~ .. .;:~~ :i-~•-~~./., ... 
- ... ·'=- .·-·······!"·• .•t• -.. - ....... ,., ••. , ....... •r~ ~ ·~..,.. ..... ~.,. ...... ~':"·•~ •• rl:;- ....... .::r~· ~""-l• .. "';'1.~~ .... ~<•• ...... - ........................ --.. -_, ........ ;310 •••• , ·: ·1-•. ~ ....... rr_ .... •·. 

Empiric;aJ d.ua ror this comPcund \1.-en: not anil~iltc. The DCF •-as aleul~ed usinE I he folkw-•tn; rrgession c.q.arion: . . i 

Jog DCF • 0.819 slo: K... • l.I.S6 {South"llrth, Dc~udump, and Sdlmi~a 1918), "''here log K.- • 4.6:0 (US. ErA 199-lb) -·· 
" :· · ·.: · :·::·· ·:·J,_:_~_:. ;·'·'~ ' ·.;: ·-:~ :~;~;l:nt:'?.i~~tE-Jf-~1~-~~11J.S~~ri; • .;.i.ti tilri

;~!t~,:;;,.?.,.%tr'.:;!;~~tt~!~},;..;..:~~~~"'~;:-·•.- -~--~-¥.YH;t~ :~~~ 1!=4 ~_,·:~i.·t~.-:.-·~k·-

• · · .,.... •• ... :.· ····~· . •·:." · ··'· •:• . ...... ,.,,;.e"f.,..!'.1•1't!' z.,..,.,,.":' ·•1'!,~-"!.•«:.~ .. t,~.-.··"-, ... "'(" ... ~ .. ...e·.a'- .P.:. •• .--~..--........ -=..-!--.......... "~=-~·:· .. ····'-•.:..,··:.. · .. ~·••· ...... · • :.-~ .. !. _;t. ~ ' .... , • ..: ••· ·~ , • 

. . .. ~--\··:-··-.. . .... ·.- : .. .. .. .• ,~··o;::tfih~;-r.:~·-~-~~~1.;,lii! • • , ..... -.. ~.v:.-~ . --;:... ~'.t':f#l",J.y'~~~ .. l····~4··.·,-: •.. v" __ , __ ·''-'I' ••. '·"·•·-~~~·:;:--, 

Com rd:!:~"-~';'(0' Z.a ~heJt 1-.ehalale·r..·'tw:~"~.,..~~·:t- .,s',.• .• - J ·~. ·:r.: t,.t:".c· 'W~~~RCCO:nmmckd.DCF. "i!oe;;,!·l; 0 ~ .. ;~.1'·-~:'f~·• 

:.-.... ~ ..... , ... ~ ... ~·,,~,: .. ~ ..... riJr ..... .-•• -~ •. ·.~:-J,u~.!\y,~ ~,.ft ~ !i .. ·• ·~ . ., • ·''' ,,~ ... ~r.~ .. •.t ........ ~l.:..a: ..... ~~··~·~ ....... ~. 1/P"T.~ ~ ... ~ .• ~.·.,.~• ... :.:.1 ~ 
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TABLE C-6 

SEDiMENT -TO-UENTHIC lNVERTEBit;\ TE fllOCONCENTRATJON FACfORS 
(m~ COPC I kg wet tluue) I (mg COPC I kg dry sediment) 

(Page 3 of Jl} 

c;~pollnd: · ..... ·_~ ': Dl:nto(a)anlhraune.;..•>r"~ 
-----------=---~~~~ -"::·l'.,;:.;_~..:.:..r 

Empui,a: d~!a for the~ wmpound Wc:fe not a"-atlaulc. Therefore:, lhe DCF for !len:tQ.a)p:.Tenc was used u a surros=-tc, 
· ·· · · ·• '· · ; · · -. ,., ')' •'; · · ·• : ·· ~:.y••_-t-;!.'~~1t>0'-'"·~;:t·-=;;~;o-_r;..&-~:-. ".'-'•:-._. -~ '-.!..-'\t·'";.':.,:.-l.s;,,,fl, · Com our~d:· ··· ·Uel'l.z b)Ouonr.lhcn:••···· • ·. • ... , ............ ·:·.-.~ ;~,,.....,_~t!~'.!":: -!..~·· :-!'..· ·,.,."(!r M<-~ ·-, ... ~ P . •·""Recommended .• ~- .• · . -~- : .. '-~·· ......... _. •. , •. :, ... ·:·· ... ,.· · •..• · .. , ... !.":<J~-:.·• .. ..!r~~~ ... :.rOl.··-~!d~~---'"' .. -··:r:~~. ~~ooit-.:t'·~l ... ,.,, •...• .ll:~~~,.;'•-'it.:t••-~a ' '·:· •• - · •· · -·~J·:·~."1.·;:-.-i ... · ._ .• ,. .•. .- t:••rn.,.,.i-~o!~\!~\4fl~t:'ift€'-.'i' ~ ;,'J:fi. ~~'tl·;_,.r,·.:t.;;-'•·r.·~~ .. ·.!:-.. f_..,,~:.c-.: .. .' •. ·- ··-· ·~· ·. - . .: .. ·-.~· .. ..:·.:· .::.:·· .:: . .- ·-.• '• .. ~-~"'-_::_:_:~--~ ·\·. -~""'·~~!.~:£.;! ..;"'~ fi/J~-.. . "' . ~" .. ~·:.' :.:-· .. 11·:: ... .:. .. ~"'\": 

";_ ~ •• - J" :. 

,. Emp1rieal da1a for I his compound .... -ere nut ;wai lahlc. Thcrc!Gre, I hoe LICF ((If bc.nzll(a)pjTene t,~,•:u us~rl ~~a surto~le. 

ll
- . . . '. . ..... ,. '·,,l. ov • I .. ,. r.-,.j' .... ,.. ' • ij·• . ·.oi=;··-•"•N:··· ~-,-·~. ""··~---~- . . . ... ·r.-- ···;rl-;-;;.;;-.,--;. . . Compound:· !_'· • • ; .. Ucnz.o(~)nuoranlllenc _ _.,_. ::.: :~ .:. '; ~- !;;;~~---::ft:,·;,:;·W~::n;;~. ~d~~~~kf.'~~~:.i , ' --~:·~ · · ~~~~J!.tc,Onuncnded U.Ct:=.iWI_ue;;;,;l.6("~·~~·,.;:. ·: :,·:.: t _ .• : • , - :- •. "': :.._: ·-·--· •. ..!.. ... • . . .... _ ~.-:.:.:..:....": ....... :..:.~-· :~ ~: .. • !.&...·o:.'-·.!"'·v ~'· -~~IC.-:.:L"" .. :....:~ •• f=_--;-!'-..:-l:!· r..;. .,~).;':' .. -.~":.r .... ·~ .. t~~. :J...:.!;.;.#l•;.r.~.~~- .-.:~..:·-.:;: .. :.. .·l·~ .. ·-.:. · · :- -.:. 

Empirical da:.1 for thu compcund "'"Crt no! a\-4ti.Jbtc. 1kcr~forc, lhc ncF (l'lf bcnzo(a.lp)'lene was used as a surro&ale. 

CtXnpound: · .· :·: -~Ch~~ne ·. · 
_.;..:.:.~-----··"' .. --··-----------· 

llCF voaluc: was calcnlalcd usm~ rhe &comclric mean of J , .. ::res as fo\IO'Il-s: 

O.iJ.S ! RoesiJ.;ub, AllderJ;n~:nd Ol~y~~--k-(-19_7_8_) __ .....,.! 7-d.:~y CliFOsure 1\urUJon j Alacomu i~tquinaltt ---------i----· -· l ' ------- --------
1 1.6 l Augenfc!d, Andcnor., Riley, and ThomaJ (198~) : 60-day tlpOSUf~ d11rarion i ~!:lt:onoa i"·i'' it~ara 
S.6J j l i .A!Jarcnicola pciflcd 

-;"'-n- · ~- :· .. ·--=-.~_1;~~:-.:.:;!t-~··} ::·i'--;-:: ::~-;:-.~r:~tt.-~~-r~-~f~ii~~~~;r-,:f~-.{;;· 
C~nd; :.~i ·· D!ben~•.h)a~:tthracene , .• ; :1:~ ~-.:-; .'i•~;:::.·:-!j_:. i•!··• ·-it:.:.,.s-:~l~·t: ~f.·.'ni~i.·';1 ;.: ; (;-:. _ ::.~~: .. !';._,..;.~.-- -~ . . :..:...-..: ..... · .. -~- .. ~~-~ •. _ ... , -.J: ••. ... ~l'~:~..e...Et."~~u-~ .... ~ ... .-\ ... .-: 

;{_,f:1)~~-·7~~ 
Errtp.ri~l dara for this compound wtrc "''I a\-all.tblc. Thcrcfme, en~ DCF far benzo(z)pyrene '1\'JS used •• ~ :rurrople. 

. .. ····~·,;, .. ' · ; ' "• '.· .. ·~t_~?f"'T;~-.TJ'i!-·D •. 1<: Com ound::.-z-..-::,:·~lnden 1 2 <d ·c · ·:~:~ rJ'!f'·,•·f • ~r>' •J. ~ : .•.. J',.! ;.n ~:~~!."t-,..,}~,!.~~.s .. !~~ .. _.._tl .. -,;!-~t,.!"·~ ... ! .. ~ -~- ~ 

·-·--------
The recom.-ncnded BCF value was c:aladalcd usinatho gcorne!ric: mean or2 empirical VIIIIM:s u follows: 

. : l 
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TAUI.E C-6 

i 
SEDIMEI'i'l"·"fO-llEi''TntC IN\'ERTEDltA"fl~ RlOCONCE~Tilt\TIOI'O Fr\CfOltS 

(m~; C:O rc I kg "et tl~ue) I (mJ; CO rC I kg dry sediment) . 

' I 
' (Pagel n! 11) 

-·~· .-... -... , I ·~ ......... ,.. ---~~ ..... , ... __ ,..,..-,.-.:,-~o.....·, -~. ------; -...• -- ... oJII-·---·-.:., ..... ,.... ............... , . -, ... . . . 
I~ · · · Jtcptlrltd \~httt~ · • · · · · . Rducncc:· .' · • : .· ::::··: , .. ! . • ··,~· •. -,.:.; Espcrlmcuul l"'ramrlns; .. · :'.~····.;;. ·~:- ; •·· · ·:~~- • :. •.· · : .:s11tt!cs ;' · ' 

lj'compwnd:: ;:::;:~~1.2,J,.s,7.~·tlc~thl~~.~n~r.~r~;;~.(l:i;i;4;;;i:!t;cbF.i~~~"Jii!fnJ~~)::)]W;~~{-~~~~7~~R;~~;,;d,cilicF"X~i~c;~,:r,Js2.-e:.j;,::;!l'~
·7~:;a-

• . r • •• '· ... .• ·-··· ,..,.. •• ~'-" -~ .... ,. ....... ,:., __ .... , ....... ,.~!.": .• ,~~~:,;-:.._~ ... ~ ...... r, .. ~-~---:- .. "!~~.JI .. •.=....~ •. k.~~ ...... ~.--:. ... 4'~., ............ ...,_ ... : .. r .. ~ .. ~ ••. ,-l~:-~·-. ~ .... ·.~·;-:_ .. ·.~ 

' The UCF '*'·as calcui.Jtc:d usins the TCDD flCF .11\ll o1 ccn&ereN(Io:til'ic OEF !U.S. a' A 1975b\ a.~ fuiluws: UCF •lg,s96 x 0.1!76 •l.-=~~ · . ! 
..... ·.; .. ., - 1 . ' • · ( ~- . • ~:·~tt.1l'·4'...:.•.':•·· ... :,··:.:'•.t;l;:"H~~.,iti;!; .. ;;•""-='•"..•-..!.• '·•~;"'."'·.·;••':"-: "· · '· • · " ··.:· ·· , .. ·.., ••••• • ........ 1 

I 
.ccmpound: .~,. . , I, •• J,6,7,5·.1~:achlurc..J~bc"u,.r;·f11nn (.;2.l,6,7.S:IIliCOI-');.:,"'-·~-~r~-;..~..~t~"-.'-.!-ii',~:-..:t•(i , . ..:.~.,..

,.:.-;:-':':'J~·;;·~·t.',·!i;!:~Rc(DI'I'IITu:nded·UCF•'-'•tluu .IJ ill .. :~·=; i".\:;.,:;.11 
1!-------------.;_--·:..:..·~.;.......;·.;,;·""·.;;~:..;·:........:..·: .. ;~·:;.;·~·;.:.·.;;-·;:!;·'·.....:::;..:..:···"•~~- .-~ .. ~·- ·.-.'l• ......... ,.&t, ............... ·-'!>·,-~--J-~ .......... <1-4.;... ..... ~ .. :-.· ~ ...... ., ..... ~.:,. ............... ~,-··- •• ~. ::r ..... ~ ............. · 

I The UCF "~ ~1!~:~ted tiSins rite rc~~ U~F-:a~ ~ ~.ns~~t·s:.~.i~~Ef (V.~~~r·~~~:~:! 31 ~~:;~n~ ·•::~,~~~-~:~..:J:~:~ ...... . _ . . . -~-- ..... ·.· ~-· --~ 11 

I CCI!r.t'OIJnd; . . . a.3,4,6,~.S-Hcuch.~~~~n~p-r~r.~n {2 .• ~.4,6!?·~:~bC!)F}. :_;; ~:;~h ;r,;~t~·!·:~!:J~t~~~;'i:.&.~~l~~E:I:f":~~~:~~~E~~.!i!l.~~~'31u~:~~-' ~:1 ~?.!·,~~:;.:. ~. -~,_:·II 

The DCF W:lS altul~led UStnj; the: 'I COO DCF ;llld ;11 tlln~t:\!:f•Jj:'Xillc UliF !U.S. t:r,, 199~b) ~s roiiii\L'$: DCF •19,596 II 0.67 .. IJ.ll9 .: 

I d ·.;. ·,~7 oo·L... ,_ ~-:- ?-•·t;; ,., .. :·ir~,_.~-.."'i- ~:~r·:--:~:.i~l.r;;:/.~.::~~' •. 5,;-. ... -.. ~""""~~-:.:::1~ •.. ~.: .•. . .. - .. ; . •. ,__.. .. ; .. .:..:·:: ... • ...... ,.11· 

I
• Ccmjll)un : . ·; . . . ,.,., 7,!, 9:l.~e~~chlor I"'"RID,-P·•Uf~'! (I ~p,7 •.~. 9:U~CQ.~. ~i:~· :';:·f·:l.~~ .. ,~ f! ;,.·~:~f~!!:"~~~i~:'(~~-~~·t;.~h~~~~~~~~~d)~~.f.~'"..'liJl

i.~:_.~~~ ~;l:'S,:;:;_. i.! .,;;-.; ·;_ .;;r:'' ! 

-
. -t 

l The SCF u·;as c;alcvl.u:d using tbc TCOO DCF ami a co::;cn:r·sp«ifi.: UEF (U.S. EI'A I9'Jjb} ~~ fn!l~·s: DCF •I ?~?6:~~ 0.6j •l!,J4S · ·: li 

! ·---·-:-·- · .. : .. -----·--. · ·. · -;Jt.~ •• -, ... ,i~•',z ... ·~~·•tJ''·'~--r~-:!,!j'~-"'-·;o;n·-~~..,,;;, ·: ... .. ·. .. · ... : '1'· · ·.·.·,,;·, ··•· --' ·11 

i (oll'i"'Und: . . 1.~.J • .S.6, 7,S.·1~cpMdllo~~~l..-:nm-r-furan 0!~),.t~,7,S~Iii'I~C,!)~~:~.,•.J,~ t<~:::;\:;j·i:•:;;.~h.~~~;~~-~~!F;~r.··;:-~~~:-'.'~!;~~~
.!~~c!l.d~~~H·'?Iu~::·,'::f.l~.6~.:. ;~, (: i :::: ! 

l . . -
---•, 

h Th~ BCr w;as c:;~lcul.ucd asir.!> tl-.c TCOD ~~Fin•h coi'I!_:Cncr·J~c•li: DEP (U.S. E!'A 1??51:J 11s follo'4T. liCF •11.5?6 x o.ou··zt$.6 . ~ 

1
:•1 · -·~: · , .--- . .· . .. C. f)··.~}".\~-~',_;·:H!·;:;~~:;~;;kf"''!'~ 1~~i:t,-;.~~,;,.:.r:~~:_.~f~~~~R- ·. . ~~dU;--F f ·:.?,.7· 64i?-:::;;:;;:··':i:~:_:;i·,, 

1 
~c:z•pound:,: .. · :·_l ••• ) • .S,7,8,9·1fcp_rJcblt'IN~be_!ll~r·.fl!!ln ''·~·J·~·~·li.·~·IJP~.~ .. ,tol~··'~::~:·;•s:, •. ~-v~·~_,',;j~!;~1·~!!..~'1':1~·-, ~,;~.:r.;~...,..=·~,..~,c.pp~.,~.•~-~:".;.! 

M!:t• .. ;.: • .·:.;,,-.~~ 
1 

~~~~-~5~~~~~~~ 
-~il_:~~!.:~s~lcv~te~~~i."~-~fu:_~~~~-~~~:an~ ~ .. c~~~:~-~~~~:~EftU:~·-E~:~-~99'.b)as ral~a~r. •. ~.~- ·~9.5_9~-f:.:.~~~-~~:.J:~-~ ~~_::., +' ,_· ~: ~-·; •. ·,-;.~·-':;;;:.:; -~· .. ~~ ,._..!'. ~~ 

,· · . . ·. . •· ·· -;. ·- : · · ._ ·. .... . · · . :; . .._ ·.-,.,;,. '"· :,:;.rolynudur.·,\romallc Jh·urKarbant.tP.t\lh),..·,:-·. -•:1-• . ...-..,1·'·!~ • .. :. • : · :. • · ..... --,., :· , ~--·,, •• !. · · · • . I 
I ' f • • .'· t • • • •• ~ .. • '. 0 •", ·-~·· ...... ~·~~··;·~··:j!~·~~ ... !::.':1t.~.-:~ .. ·:.··~~~!:~C.""':·~--··.!~ ... ·:\_,. .... :.:".~"I::.:~-.::. ·~· • 0 ........ ~. ·:~ ... ;'· '•"~ 

1
-. . ·;· . -;-·,. ~. ;! ;y.; ~.:.;· ;.~·-~:; • -:~:t·:·•·.t:!·".· i.'; ;.'Jf;.._-:f!·'.~-~-117~•·!';~;!i;;.?'r-~~f.(.~;\~,._.~h:-:~.,!-~ . .':, ·"uRccClmri~md~ DCH\'IWc: • I. 59•.::. ;·.' : :: ;-·· ·1 
:Con,~;1d::. ·~· .• ·Dcnzo(a)p)tcnc ..... ' •• . . . .. ·· · . '"~··.·.u -·· ~~- .. ·l· ::,.,;~-·~~~~.t~\~·~1· ~· !•~~J3i¥:\!o\T!.~.:t'..'•-~~- .. ",l.: •'!.: ... .,.,..,.,: • ..,....,i'"'"'• ........... 1.1.•-. •.•. .t" .... ; •• ,. ..... ~ .... 1 •· ... , ~ ,. ,. ••• 

I.-.·' •... Ill •. ·.- . . • • .. • .. , 0 - •. . ••.• ....,.... " • - . ..... ... . ~ .... , - It I . . I 

! The rccnmmcndcd UCF \";;)U~ W3S c:al':"l~~c.J usir.gl~e J:W'I'dr~c \T.Cft ora 'o"a)U~ as rotlaws: . . - . -- ' . ·!' 

!I '·' 1 ""'"rdd. Mdmoa. Ril<t, '"';,., (191!l l"':d>Ya,.;,... ,.,...., 1 ·"~ •~"""'" . J 

l ~.S ! ' · .f ; Ab.tttntmla po:dfka I 

1
-· G • .S I Dristolhnd McElroy ( 1996) ,,- 6to 12-cby ~posun: dural ian 1,•.-(r~s Ji'''-"Jir.oTolr 

0.6!1 . · · · · Scc:lteo,,piJa ,.;nJ"tr 

7.4 · :1 · , L~irt~JC"'";fotfnt~lis 

·. · .... 
~ ·- ..... ~ .. ... '. - . · .. : ... . ..... .. 

_.~ 

·.; 
~ .. 
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t'l1 
I 

Cr:l 
N 

,TABLE C-6 

SEOIMENT·TO-BENTIHC INVERTF..BRATE DIOCONCENTRATlON FACTORS 
(mg COPC I kg wet tissue) i (mg COPC I ka: dry sediment) 

(Psge 1 of 11) 

The llCF was cal~larcd using the TCDD BCF •nd a collgeTJer·s~if.c SEF (U.S. ErA J995b) u follows: BCF •19,!i96 :s: O.ll •13 IJ 

. :': .. 
·' 

----:: ·.: _:. .. • • •. . •• • .• ·:·~ .. _ ... _ ~ ..... ";."":"':"'. _·.·. -:.. ,"'":.1:-11 ~ ~· ... -::.·. •. ·.-.":.: ·~·.,_:-;,··,...~· ... · •. ;,~-=- .. ---;~~~":"' 
Pltnpoun.~:. :: · :;: ·.f1,~;~.~.7,8:H~,~~~!~j~~~~i~J!V1'~-~;~,]:&.~~com :. ,~ded·~cy..ti;l_i,c_:.;ii~~~.f~?J·._l-i;;. 
··-----·- ....... --·-·------···- -· ·-· ....... :~4!.-.... ~~ .. ~J~~~~~ ... '1:"1Sl'' .• -1l.: •• ~. 
Thl! BCF was aiculatc:d using the TCDO DCF a"d a wn,cne,-.,pecitic: BEF (U.S. ErA 1995b) ltl follows: BCF •19.S91i x 0.12 •2,JS I 

Tbc: IJCF wu c:al.:ut.ted usin& tJic TCDD BCF 1nd 11 C:f.G,eJ'.U·Ipecilic B£P (U.S. EPA ---------
.__ ______________ _..... __ ~------------. 

·,.: ~ ~ .. ; :.:··-~ ·.~:~.~; 
"·.·. 

:.··· 
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(b) 

(c) 

(d) 

(c) 

------------
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The .c:onvctSiCIJ\ fsc:tor 'A;\S ~Jcuf;~lcd II follows: 

:rADLE C·S 
' l 

WATER .. TO·FISJI OJpCONCENTl~\ TION FACTO ItS 
(m~; COPC I kg wet llssue) I (mJ: dissolved COPC I 1 .. n·ater) 

I . 
(l'a~:e J9 af19) 

. . 1.0 ~fish total •asl:r . : 
Cnrr~·trJ,ort{lldl1r• 1.0 g jish lora/ .. .a,gAt - G.liO g fult 11'C'f "'~~•I:"' 

The cquado:s used ta (al\'cn the rnral arpnic COPC conccntrarions in field nmplc.s ro diuob-cJ COl'C ccntc.1tr31ions is fran U.S. EPA ( 1995a) :as follows: ' 

SAF (J_uJ,I•-n/) • (BAF (tot at} I /,J l· I 

wll.crc: 

~~ 

BAF (dissoi~'Cd} .. s,IFbascd CCI dissah'Cd COfltenlratiiln or core in ~~~let 
BAF (rott:l} • BAF~sr.! M the tield dcri\'Cd uta fer lflllll cunecncntion arcorc in 11.-atu 
fl'• Fr.actir.n or core that is ficdy disso1\~l in rhe 11o':lter 
where: j',.•I/{I..,({DOC-AK..,)/lO)•(POCxK .. ll 

DOC • Di~l,.ed ntpnic urbol'l, K; or or;.,nic earbcn I L ar llo'lller fl.(liiC I o• kJ;fL) 
x_ • Ocunal•!a.'ilcr r:anition «'Cfficicnl of the core. u JCj'Ofled in u.s. Et'A (1994b) 
I'OC • P:anlculatcof&lllic arbon. i(gcforpnicc:ubon/ LoC"'iltcr(U x 10"' K&'J.) 

The rer.«lcd field BAFs "'CfC (llla\"CI!cd 10 BCFs IS folla"'S: 

sc.r:• (BtfF~ I FC\1~) • I 

whue: BAF~ • The ttpllrtcd field bi11.1cantt11lation f:sctar for the uvphi~ Jco.'Cl "rt~ oflhe •tudf species. 
~,,,. •The food chain multiplier ror'the rrophiclc\'Cl"n"oftbcstudyspeaes. 

. . 

·: 
.• 

;I 
! !; 

~; 

·i 

·-· ' 

reo \"AA!Ies 'II.'CI'C con\..:ned to diaoi''Cd COPC CCFs b:ucd on rbc 1:,.. rar AI~« IZS.S. 

' 'The ,e.-nclric mean qflbc ccn\'Cf!Cd field d."i\'al DCFs \I.'U Q)ll'lp2rcd lo !he ,comclriC: 111Qn of the l•mlar)' dai\'Cd DCFs. The hia;hct orthc IWU \'alues was .selected asrlic core 

GCF. .'·: 

:, ... 
·. ·, 

' 

.. _:~-:(·) :· :. . ' .1.: .... , .. t.(-:4 .... 1 .. ~/"!~~·;~.~ . .... -.. .... ..... -

•.'·: 
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TABLE C-5 

W,\TER·TO-FISH niOCONCENTRATION I"ACTORS 
(mg COPC I kg wet tissue) I (mg rllnolved COPC I L water) 

(['ace 18 oCl?) 

.; .. -.. ." .·. 
'· 

The recommended Bt7 va!ue was caltulared using 1he geomclric man or 4 field values as follows: 
1'"2 
I 

CXI n 0 

No4es; 

\a) 

1.299 
2.265 
4,2')0 
804 -
50 
130 
130 
200 

Saiki, CutlcbciT)', May, Martil'l, l!!td Bailllrd lField sampln. 
(199S) 

Ocutcb, Borg. Klotrer, Meyer, ;nd MO:h:r l 9-day cl:posurc duration 
{1980) 

L_- . 

Catu3fo,nu o'citl~ntolis 
Gustcrot~uJ acul~~trfs 

Pt}'c:hoclrl'ifus &ro,Ju 
O"corhy,...clws tJh<Awyta.rda 

~'pinar:lrlrJ vr:fgarls 
Gastetmteus ocul. 
Pu"gitilll puttgirlu.f 
CoTirll let>rplau 

. 373 I Penlrcath (1973} 
~----

180-cfay exposure duration; valu~ are based on 1 I PleL'"'"n:lu platt!.rsa 

I
. hi1h to low range of reported ~!Jef 

---. -------------- ----- ----- . 
8.8.53 

I,MO I Tbornp.son, B11110n, Qu.inn ar.d Ng (1972) Not reponed I Fish 
2,000 
2,000 

47 U.S. EM (1992b1 

The: repor1~d Ylllucs lfll prescnlcd IS the amollnl of COPt'": in fish tissue divided by the amollnl or core in Willtt. lflhll y;Jues reported in lbe ltudics were presented 31 dry tissue wcigiJt, 
Chcy were converted to we! weigh! by dividing lhe. concentntion ill dry fiSh tiJSUc weight by S.O. This =nveqion f~r assumes • fbh •slalal weighl is 80.0 ~t moislure (Holt,mb. 
Benoit, Le0111nf, and McKim J 916). 

-.~~1,q 
i 
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TABLEC-5 

l 
, ~"ATER-TO-l•tsn mocoNCENTrL\ TION FAcrous 

{~!: COPC I kl: wet llssue) I (mg dlssoh·cd COI'C I L wo.l~r) 

! 

(l'nge 17 or 19) 

The ruornmcndcd DCP vai'IIC: V."M ealculatd using the: ccometric: mean on l4~1Dty\'3IUCS :IS fllllows: 

100 f. Tholl\pson, Dutton, Quinn, and t:s (1972) I Not ~c:d 
100 . 

r 
-------~-7 __ _j U.~ EPA{I99Zit) ____ j_ Noii~I'<Jrh:iJ 

... ·• : .• ! :. ~: .c;c:mpound:. · · "-. :'·selenium·· · .... , ... ·:" . ··' 

1hc: rccor:uncndtcl DCf value "-111 olculatcd usinc the a;c:Mtctric mcan.of 121:abonrCIIY'"''ue.s as rol1011--s: · 

u Ad;ams (1916) 96-da:tc"rosurc cluration 

.S,900 Besser, C:anlicid, and LaP11int ( 1993) JO.dayoposurcduration 

fish 

fisb 

l.qlomll rti ~rlra...Jti l 

5 
7 

Clc,~land , Umc, Duckier, 11nd \\'ird~)'U 

(1993) 
60~3Y c:Jrrosurc: dur;~rion: '~lues :arc based on :a hisJ! J Ltporrtl:s ,uwvclrirus 

IO )OIY n_ngc of ICJ1ot1Cd \'1IUCS. 

ISJ 

711 

.3 
2.S0 

Dobbs, Chcny.and Cairns (1996) 

Ulllhcn, Spl)•, and lJiunt { 19&0) 

p;"'tP""'a prolffdlt:S ,· 25-d~)' o.posutc duration 

J) l"'by e1pcsuzc cluz3tion; \-a.lu:s ICJirescnt a high lo I O"':ttriJ;.,jcl!:.s my!iss 

low r~nge uhc(l<!rtcd \-:tluc.s based M BCFs for 

,·, ,, 

/, 

flllihlrlal f.1t and the li,-cr. ' 
----------~·--~·----------------------------------' . Mit:rt~pttnu sDimfJiJr.J 

2SS 
46S 

Lcmly(l~~:) .JIZO~y~.Kposurcdunticn 

I 
' 

Tnompsan. Burton. Quinn, ami Ns (1972) , ~: I Not rcpo_rtcd 

The rccnmmcndcd DCf ,,.,.lu: ~"<liS cal::ulatc:d usi11~; lhc ioccmclric mean orllaborlltN)' ':'IUc.J u (ollo""J: 

. 3,330 Thompson, Dunon, 1nd Ng (1972) tolot rcrorted 

_) _uporr.ls_lflacmcltirus 

Fith 

Fish ·,: 

.... 

..... · 
' 

•·s:\··~; t t·' &r-•!...i,r-· .. t. f:. {.~!-.(',i.~ I 
..... •• --·· • • .. .......... ._ .. •. 4.,:,. .. ~ 

. I 
....,._.__._,.. 
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~ TA3LEC-5 

WA Tt:R-TO·FfSJI DIOCONCENTRA TION F'ACI"ORS 
(mg COPC I kg wet tissue) I (mg diuolved COPC I L water) 

(P11ge 16 of 19) 

·rhc recommended OCf 'VIIue ba!ed on one field value: 

0.09 . 

(1.1~ 

0.17 

Atchinson. Murphy, Oishop, Mcintosh, ar.:f 
Ms}~S (1977) 

Field samples. The valce.~ ttpor!cd in Atchmron, 1 Lrpomi1 "'flcroch{ra.r 
Murphy, Bi&hDfl, Mcintosh, and Ma~s ( 1977) were 
converted to wet weipt using a conversion ra(lor of 
.s.o•. 

Holcombe, Benoi!,I..A:on:ml. :md M~:Kim ( 1976) \ 266·day exposure dunlitm. The \-a lees reportr:d in I Salwdin11s fottta~ilr:~ 
Holcombe, Benci!,leonard. ;md McKim (1976) were 
Ct'll~tted to wet weight USing I COM\'tr5iOn fllc:nr of 
j:,o•. Mun valllcs ~~o-erc: c:a~uiJied bucd on tinue 
corJcelltf'itions in the red blood cell I, kidne)', and 
mus~h:. 

'~-
Thompson, Durton, Quinn, a:1d l'Jg ( 1972) N<!t repmed Fisl: 

The rerommended BCF \-alue was calculated using the geon~Ctric:Jntan ofJ iaboratnry.,alues u follows: 

1,800 Bwdc:N and Ribcyre (1984) J 60-dayQ:pOlUR duration Oncorhyrtt:hw "IJIIiss 

Snanlc:i and Olsoo {1912) 287-dayuposure duration: values aR b$d on 1 PiMqlzolu pvorMlas 

.,. :'• 

;._ ;:"-·.".''• '<•""- ol~o:.··~·: ?:: : . .. ~~"':f 

II ~.-w- hi&h to low range t1r reported values. 
· -- -· , · ··· ·.: ··· ···••· ·-· • ;;:tzfi-~"';;· ...... ~-- .. ,, ... ,. ···~·•··;·. ·· ····r···. ··:~._-.. , .•.. , -..:.~;·:.·.~··f.-.;·.·:··!.f •·•· ,.._._.... ~n- ·""' h . . • . • ~ ncri ~ I • '11' '6 "f,lb .,. , .••. ,l •. 

~~ ~·t .. :~~~l'ill'!·~!~-~~~s,~.:~r~:=~-~/:?:~: 
ll!e reco!Mlendc:d BCF value ~s cal~latcd using !be geom~~trie mean or llabontory '"lues as rollowa: 

11,000 1 Baud~ and Ribe)te (1984) I 6Cktayaposurc duration I Oneorlt}'ffch11s myMss 

.. ·. · .... · .. ;:~~;} 
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TADLEC-S 
1 

I . 
WATER-1'0·1'1511 DIOCONCENTIL\TION FACTORS 

(mg COPC I kC wet tissue) I (mg dtssolnd core I L water) 

=·~-::.:.. ~.:... 

I . 
'~-=--:~-=.·-· --=-;-_::.-.:7""--':. :.=-. -=- --=-:- -.:::·: --~~~~ -~ ~!J~t- -=---=--=-· --=.: =- :=- =~·"=-: .:. ... _-:_ ·:=..·--=:. -'=-'= --=-----== =- -=- ~= -=---'-'-· --= ··--- .: 

Rfpe.r•~d \·•luci :;._,I:-··,: · ·:· ~-: -.. ·-·-~;-Rdttcnce-: :;~~~~~:~~~~:!!l~'.ij~~~,!~~Wr.lliEsilr~lm~~t•lr~li-iliitl~rir:t~f'!~·:~r:·;~~~~~i}'~J~W;J! !::~5~r_tdc$2}!·:_{{;;:··;<··! ~ .. :·:-::.. · 
4,100 I Williamnr.d Gitsy{l979} ' t .56-cby uposun: duration "- I Fish 

.C~P.ciund:~ ~-~ ~}C~r~i~;(I~~JJ~~~f.i~~~:~~y;~;a~!~tJ~.£,!t:;~.ff~\?:1g~~$!!~\Z!~~f-i.-f~· ~'!.=!1 ~:tt. . ~~~g'~~§·R~~:enJcd,nc~~iu'i!~sg~~;j.~;~ ~:~~:Jj:_:~t ~~:).~;;_ -·- .. . .. . ··-·· ·-· ....... -· .. ~ , · ..... ,. .......... ·"·· ..... t·.:.~ ........... ;: ... ~~~~ .... _J .Jt ..... ~ s: • ~lt,.t•·:"'· ~.fi;.·IE.·"~"'!"t-~-,.,....,~·-=---··.._ ...... ,._ .... _ . ·.-• ............... __ 
The recommended DCF value wu calo;ulalcd u_sin& the SCOitiCiricmean or 4 l:.boralory \'SIUCS u foliO'....,: 

1.27 
1,34 

Fromm en.! Sto&:c:r ( 19SZ) 

400 . . 

JO-d~)'ClllOJUfC duraticn: values m based Oft 11 hip r O..coriiJliCIIUJ MJ·(iu 
lo lownnge ohcponcd ''Jiues. · ~: 

2!lll I Thomp~. Dur1cn, Quinn, 111d Ns (1972) I 'Not tcpol'ted I Fisb 

-----··--: • -. • ... • • ~":" • •• • \ • • t"Pr..,.t•':. •·••" "'-. .. ._,. '"'- •""•t•·••7"..j•f"•'r"" ,_,.A:-~1"~ ·:S::::tt:i•· !\ of"'A.I •.• -.~ .. -.-. ... .,. • 6'" •"•'• '")' 1 •• - ... '. Coenpound: • Cop~t • · .- · ~-~.:; · ·-, ;, .• -~:;;,.f'..~,r .. 3·:t:!!::ii~,·~5'~~.:::~:. .. ~!~~~~;..-:,:i:'\.J-f;V-'= .. ~~r"'r""1'1:!:!-.,'H,~~;·~~~,.~~Recommcrided·DCF.valiJc:~~1ll•,:i- ';; 't~.:-;-;;. ·. ~ ·,·,.·-~_. • ' " " 0 . ,. .... ","11 •• ... • ....... LII1.•• • f•'.t •• l~~, -""'\!t~~'l ..... .:r..-, .. o 11•' .,.. .. ,..__ .. ~11.•!....- ....... , ... .,_\. • ' ... , • •. 

The recommended OCr \":llue WIJ c:alcnlaled usin& lhe ~omctric men or 4 field \-:tlucs as roii~'S: 

I •· ~ 

·i: .... .. 

761 
6!J7 

1,236 
3&7 

50 
~00 

667 

36 

Saiki, Cudcbcn)'. May, Martin, and Ballard 
(199$) 

Thampsan. Uurum. Quinn, and Ns (1972) 
. lh 

Field samples 

Nttl reported 

I Carostn~<:~u.s o«iJtnlaliJ 

I 
Gilstr1121t~s ne11lrr~rus . 
1'~-ch«lrdlrts ~rtttrdls 
Otlco~Jr)n.::lr~UIJitatt,'tPJCh 

Fish 

U.S. EPA t"9lb) ' j Not rr(ICIICC: : (·Fi;h 
. ~:-

~: 

·; 
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TAlJLE C-5 

i 
\\'KTER-'fO-FISlt UlOCONCE.NTIL\TlON fACrOltS 

(mg COPC /kg wet Uss~c) I (me d!sso1vcd COlj_C I L wat~r) 

' I 

(~uge IJ of 19) . 
1 

.', I . .. . .. ,. •.,, -· ...... • ;""'· 4 •• • .... --... ,.r-o: ..... ~~:l""·tJ·~t.=..,tt,~· ... ·;.., ·-o.rt·~·t· .. , ......... -.. ~ 0-.....••t...: .. ~~., f'! .... ~,... ·;n.t·,o~·4·'··· .. -.l'• • ...... -.. • --...... ,... ... .,. 

-:~.n~rflrl('rf Valnn ·• :: ·-·: ... : ;-; ,t.;~·:.r. fttrcrcneri ·:,~~ .. ~.-·~~:;;~;· \~·J· -:.~·~:1~.~Esf1et:!rnot!'l.•_;r,~r·~'le':t."7.::~!,,;--~.:t ~' ~'::'·1.~·.· ~,,, ~ :,· .... ·~ ·~.-·tSrrctu-t:,'
:.- ~,:~ ·:'·.·=! .• :. •. • ·'.:. 

-= 
-:~~~i..~i·~~-,~!i· .. 4·: :i·~.:~""~ .. --~~:-~~· • .. -~,:·'~ ~ ~ Y:~; ~~., '~.:rr s~.1J; !!:"•il"?;;_,.,~,:"!'~..P.'~~~lf.T~'~ .. • ·-:~ J•;t· ~ ... ,t~_ . ..~sm~~is::~rJ.~~-~:; ~~:··::,:_~•~;:.,_~~,.. ;{F!::. "~:!; r~; -~~ ~'t • .. ~-~-: \ •• _,..-. 

• . . .. -~ .. '_,.. ~ ... c ,!: ....... •. -· ,· ........ · • -.••.. ~! ~ ·, :• .. :-- ''\ •,:. :,-:. .... , ... : ~ ..... , :;.-~:If":• -.:. ~, .. -~~~\· !~·. til'::r~='t-J,.·~ Jnnra:•n1c.t~::,l;. fW I~"..:·,\ .. ._,~!~ ... ~~ J ... 1~1·1 •. .:\~~:.· . :~!L· ·~I r. • .. \ .. _. u-.., ~ ....... ~. '""':.. .. ,, .,. -'~. ,l:.o• 0 .-· ·:-

.• .,. ....... ;, .-.;. •.• •... •. . • -.~. ~... !'• .......... _., ·.:·: • . o .... , .-.-~ ! 4-t•'·-1. . t_•(_.p :-. i..:.J4.•,_.....-_;.I_tl~~-~l~""'· , ..... • ..,'-f .. :.~ ......... :;t ....... _l'!..-~·--: ........ .~ .. ~~;.-;.,,.~ ......... , .............. '";. ;-l ....... ":!'".a:._. ·:·· .. : .. • .... J ~- :• •• o.• 1 :·'"- ....... - .•. 

. . ....... o • • .. ~ • .-... -.~~. .... • ... ~- .•• ---, •• • ~~--~; ... ,,..:-_,.:.:.~ ., .. :tr ... ".JJI, ...... -.:bj~ .... ;~,. ... ;R,,..,.zo: .... ,__-;in...-l~ti.j· ,;,r.~•., .... .J:oii":.r'·"·:.~ .... :·.·,;.;. ;.-}~-.. . . ... ~.·=-=---""~· . ··-~ ·.· ·-· ....... ·.:...--.- •.. 
:c-CNRd:'--::. · ·:~; Aiuminum •. ·••· · .:·,"' t~,.-; :·:·::~:~ ~·; .;; .. -..\ ... :.t, ·~~};.~·..:tt~: t~.~:.'::~!Jl,~;i~0-.l.".: ~:Wif<l .... ~ ~~·.- ·· i~t,,(·.u.~r.~Reeocnmen"cd UCP,·1'..-a1uC:I·J1 2.70u~;· ;:: '~.:~~:~_~:+·=~' 
,. -w:::r. · . •._ ~ •• · · •!: - • .•. · . • ' .• • • •• ,-'!'..,_•'l.f·••,. ...... o .. .,.,_, • ..,.J 1,. -.,...;:., •• """rA •. - .. .,;ll' • r~.... p .~::",.~,fr~ .. • ,....._,,,,;t .. ,.,_.,..._,. lt"f_.....,., -~#' IJ'!"• • · •. -~· .1. •• .. 

The rcc:ommcnd((i DCF v:.lv' WIJ calculated 11si'ng rbc ge0111c:ltic rnun of7 !Jbmlory \'2lucy as rollll"-s: 

0.0!5 . CIC\":IIInd, Uule,lbmillon, nud:lcr, and llun" ,. )7-d:yuposurc duratian -- I SDia"tli"tu/D'It/ftdlis 

1.25 (1966) 0 

~.OS 
. 

O.l.S . I 

::
3 

I Cl<"d .. ~Bod·lu ... d"""""""'''"'ll I,...,.,.,,...,,,~ ..... ,..,,..._.,. . t'~"Clirrtujomi"alis 
215 

1 

"-·- --- .. -····-·-· --•-________ ., ___ ,._0___ ~~~~~-=~..,-::0::-::-"'T"":"=~~~=~·- ---- u 
--

0 
... :~ ---. • ~ ••

0 
.···-<.:.,~.· .. :~·,··~',.;.•-r,~,,r,: .. ; .... ~-: .... ,;:_·--:""-:~-s:l~J._o_,:~;·,..·.,.,~1'- .... ,".• ".·. -~-. .-.... -l ··-· • ~:.- .. • ···~! _ ..... -. ·~·;-':· 

Compound: . .. · Amimony .. · .. . . ~~ · ~. _ '·~ .:·.;;~:~:·~ ~-~·\i··~-~i:.o~;L:Q'i.'i~·::;: ~~'l:!.~..,_l"r·~~i:~-f·;V<tr:!-i"~~::,;·_ ··~·Recommended UCF ... ~'3luc:.':-40·:.: · '. · · > · ~ : ;\ 

______________ -,. • ·-· r .... • ........... ·- .. ·- ...... ~. 1: •• -· • • ............. r1"f- ., - -~ ....... •~"- ....... _ ....... ~"· .... ,, .... -~.,, .... , .. ,.. • -· • • •. 

The re~endcd DCF \illue wn based on one study as follows: · 

- 40 l ·, itom~son, Uurtoo. Quinn, and Ns (1912) . , t:c~l'q!C!ftcd _ I fish ·-··-. __ -~ -~~-~- _ 

:-c~~l!d:;:: : : -·: ;,sc;!!=~··;_: :.::·~:: ~~;;:~?:1 ;/i i) :. :{:;'f;:/i:?t·!f~~Jllh~i,~ ~;?i{:if:.it~?~~~1~\~~~f.!~~1~~~~~~~f~~~·~~;~_; ~-~~~~!!t~~~.~-~~F.j~~!UJ~~~! !~::.: :-.·, ·
0 

• •• ' ' ·~ • .' ;: :~ • 0:_.~; 

Th: reconvncnd~d DCF \"alue ~·u ca~la1ed usin~ the scOIT'.elric m~n of 3 ~~~ Jtmy \':Jiues :1s rollo~-s: 

J3) 1 ThomPJOI'I, Bunon, Qllinn; and}-:' (1972) · I N'D\ ttror'Cd -~ Fish 

· 1CO · . . 
0 

__ ___ _:_' _Lu.s. ~l99lb) I Ncl re~cd · ---~~ · ·-·-·-

0 

11 

• ."' •' - • ,'r + • •I '.•::., ,. • ..,, o~.;; 1:· .;. r , ... , ... ..:',.!1;. ......... 
1
'oJ .. t··~O"J;")!.t:,...,.-i!•JI":j. ••,-..;4IWpo.::'"':;.•; 

1
•

4
• ~;.,..;..:,~··~,._.~( ···~ ,\:-••\;.""'.••• ;••r 0 

.. · -•,. -
1 

• • ""':• - .. : ~;\ o,.' .,.- • ... ~.~ .......... \ lot--,t•,:,.,f 

CDm~nd: :.-:• ·~·.-Dmum::·· r .~•!•Z;:.4, .. .'~-:r-io'i"o\'0•;·~:·~ ... --;:1;fr~t~14i';"•~,~.~~~~~.;..:.t.~··. : .:·l::j·:"o'•·~>il< ;Jp;r·n,t;.·.:;v;t-:i~.f!RccaM1endcd·UCF•\-,tue;l'\6lJt·;-;.·1 • ··, •' .•• ··, ~-.,=:·~ •'' 
........ ;\"'·''·•·• ·•·· '· ... :Orr.t.l'o••o~•. • • •. •.o ••• ,, .......... ~ ... ·-.··• .,. ..• ~ • • ··' •:· o~l•~"'·-••C'·.~•'~•""'·-•,,•"• ·"''••,......•"'·-•·"--"'·•·· .......... •' .. .- -•.• ••' 

Empint.:tl d01t~ (or this eomroun1t ~-ere not n~dable. The t~,n:end~d OCF is lhc a!ilhmctie mean oi "tht. rcco:iun=nd(d \-alues fer 14 illOI,&Jnits with c:mpiri~l d!!A ll\"ailable (:aluminum, 

antimony, ar.scnic. bcl)iliurn, adntium, c:bromium, cvpptr,lc:ul, mercury, nicit1, selc11ium, sil-.v. tl1311ium, and zii:c). •· · 

~~~~~~--~~-------~~~~~~~~~~-~~~-~~~~~~~· 0 
0 

• 

. . . . . .... - . - . -......... o .......... !"\.., ···"o'''f'"'··• .. '\:.t~l1· .... _:;..;os_.• 'i'~"~.r.t~ ··~t.-'"'1_. .... , ,, ....... ·'l-~":il5t ·~;~~-,:" ... A•'":\~· '\ .. ·c·r·~ . •· . • . . .... •-..: ~ ..... .-~ -~~--;- ;-. • 

C«r.ntinft,J:~·~.::::. ~cl)ilium~:.y·:,~·!: ·. ~:: .. : .. · ~=·~ .~~1·!.'~{~~*."2?~-.;;i-:,~··:t··.··~·c~t~;\t.·· .... :;.': ·.:•;~ .. ;.~ct-:.f · .... ·~·~):;~:.,1,·-~.:~':.=Jtc.commcn~ctJ DCF..~Iu~~t5.62: ·; '·: · ,-; • ··:· t'.~:.: :- ' 
~- .r-:-.;;-~ •.•. •· ........ 0 •••• • • •• ,., ••• ". "" ·-·-····- ~-· ............ 0 ... ·-· .:..-. • , • • •• • .. •• - ............. •o. '• -· •• 0 .. 

~ recommended OCF value wu calculated using the geometric utr.an or 4 labcntcry \-alutl as foiiOY.'S~ --" 
.. .. 

' l 
,-.1 

.. I 

i.,-!'41~::; ~~ ~ •• (_ ... - ... ~t ~ i.; .. ~ .. .._ i ~ : ~.; .... •: .! ,.. .. -~. 
- •. , ... ,.. ·.... - .., • -1 

;. 
I 
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. ·: ... _ ·-:.-~ -• .:o-: ;: .• •. ·:. ·, ·. --~··:·· , ... ':. ·. ;r~:j : .. ~:-~· ~ ·_:: ··~~-~;· -:··· •.•.· •: ~-.;:,· .····- ,. ··- -:·:-···· .. •· · ..... ···.-:·=-·------.--... 
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TADLEC·S 

WATER·TO-FISJI DlOCONCENTRATION FACTORS 
(mg COPC I kg wet tlnue) I (mg dts"olved COPC I L watu) 

(Pane 1l orJ9} 

The rcrommer;d~:d BCP v:~lue was ulculaied using the geometric n11:an of It laboratory values n tallows: 
12,1})7 MetC:JJr, Sanbom,l.u, and N}'e (197.5) Nor reported Fish - .._ ___ -----

51,2!1S Gamn and Trabalka(I98J) F resh'll.oaler Fish l7,.54Z 
- ---- I ------------- : s.om -----, 

Hamelink and U!uybrant (1976) 1 Not reported I Lrtwmi, macmchi•us 110,00() 
106,001} 
181,000 

27,358 l-Metcalf; Sangha, and Kspoor ( 1911) _ !_~J-day t;Xposurc duration ---m-- --1 Metcalf, Kapoor, Lu, SdJuth, and SheOMn I leo .)J-d:ay ellpt::llre duration 
27,JS8 I (J97J) ----, 
81,000 1 _?li\ll:rand Niimi (l!l85) 96-day exposure dura ticn 

51,000 Ve1lh, DeF«JC, and ~rgr.edt ~1979) 32-da}' apostJre ~uration 

The recommended BCF v;sltJe was calculated U$in(t the ~;eomcltic meen or71abotatory'l1l!UcJ u ft'!lo\\'3: 

J,700 
Z,400 
4,600 

3.600 
10,000 

11,200 

Goodman, Hansen, Couch, and fllfe!lc:r (1978) j 2!1-daye:xposure dur11ticn 

Schimmel, Pltriclc, 1nd Forutcr(l976) 96-hour aposllrC durati011 

U.S. EPA (l980a) Not~ 

Onco,hynchu.r ,,·tt!.s 

Garnl:usia aJJim.s 

Garubusl11 ojflPIIs 

j Dtrcorlrytrclw: my;.iss 

C:fprittoddtr val'iegntiJS 

L--· 

_I ~:Mom us ~nrAurw 

~~~h 
- l 

-. --.---:-.. ,; ,.•,.' •-; .. - :. -.. --. 32-d•yaposureduration ----~ -~<'-"1-'iiHeU . I .. . '• ·'. . "'""""""" ~""'"' ""-" ~ .. , ... ~_., '" ._ .. f-~.!119·· ·" -•··~>- • ..uo.-Jiil!l'~;;>;;,,, ........ , • .', ..•• , I! 
-·---

The recommended BCF wl\ie wu based on d1u from 011e Jludy 11 folloll'l:: 
--------~[-~---r~--;-~---------------------.. -·-----r~-a-nc-o·-m-~--~--~-~-~~-,-Sanbom(l974) 218 

-~--··--.~~~~~: ... :~?} 
. .: _ ..... ~ 
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.. - 'l'AULE C-S --

. l . 
; \\'ATER-TO·l11Sil UtOCONCENTRATION Jl"ACfOHS 

'(mg COl'C I kg wc.t Ciss~c.) I (mg dissolved COI'C f L wat~r} 
. . 

I 
(l'age 11 or 19) 
I 

•, 

\· 

• , , . ._· .. 
1 
....... , • ... ,.... • . --- .. .;t"'.1"'._..;...,. '-f _

1
.,. -'t'••.;.:,._.oo-9' · •'~ ~· .,a_,·.,.,··.;;,. ... -~~·,. •·1"l9"".:• .. {"(.•;'\r '"-I'J,'\c::r::-"'·· ... Y..C ••h:K'fto .. •••• • • •• •. ·~· ·~ • • .1 •.. · ·• 1 • 

· R"portc"'•\'thn• ··· · · ·' .. , . 't•r•rtnc• 1 ··"';:- ·;•;"':'<~•.•..; ·,·.!?•:. ·· '-·"'t'·E1nrrlmtnti.\,r•nmtlrr'"'·'-: •-·.,, l '-.-.• ," •' ·- ·;-·-·· ""!·'~Snt•lt"';~ .. : ... "-·:' '-· · ·'· 1 

• 'lo 1.1 ~ • ''' ' ·I llo 'llo ... ·,._ •.-:-•-,,~' i)\'.1'~." ;-, •.• ,--~. •:.. I' _ , .•.. ·•, >~;••"" 1.• ,:,: .. ·~•.)( .·,; ~ ,. • '11 • •· ·-·. :._ t'." ~ . '-'•I' .. ' · 

c~ ,,. ndH'if~frc~ijci,,~,- "in:.~ti~~Y.i~~~·)'l::i1;~~~~~~~1.~~"2i:;~~~~~~~
('_{l~~~l 

..... t ~ 1!0.!' .. .---., .... a, .t ... ,. ..... ;., ....... ~- ....... • ........... ·~t':..t• .~t .. ,,,.~~-~ "'".·,t:-.. llf:-.,"'fJ!~,. .. 1-;4r.:::..:(..,~,~~
.~."" 

The r~cndtd BCF \'IIUC: \\·.Is aalculattd u~ir.s the scomc:tric mea~ cf20 la~tcry\-slues U (()IIO'Io-s: 

128 Oart.:n &hd TnbJib (1983) Nol tcport~d Fish 

176 -
189.S G.ttcs 1nd Tjcc:fdtll\1 (1993) 1-i!Jy e)pMJrc: duration I Mc"'nt $aratitu 

~ --------- -- ---------------

-
'! 

131 
Kobayuhi i1nd Kishino(l9&0) l·huur c1posutc dur.nio:l I CllratJI~ C!IIF'IIIII..I 

-
350 

~ 

Hi 
.:s 
~ 

27 -
JO 
JS -
216 

-
1,066 
.S)4 

.!26 

KC!flt, Freitas. Ut)"Cr, Klci11, K!ltUS, •nd ·1-day exposure duratien I :..'flcitms Id11t llltlmulllll 

uhani:nis(l97i) 
. 

I r..,;,b, ""'· EnM. ... "'"""(19'18) I "loiSI..byopon:o •• ~.;.. -----

1 

t)prin4don \'tfrlt;:tJIJlf 

tt· 

l, I Schitnmc:l, rmtrid:, and Fau ( 1975) ~·: 
26-d.sy oponne duratitn1 l fu'lMuliiJ Jifffilit 

. ! M•1,;il ctpba/ut , 

-
. I 

. [I 

I 26·day~pos11tc; 14-Qydcpuration I inrdancllcfloridac 

{ . : . '.,mith, Ultar,th, M:a\lard, Orr, MtCL"I)', and 

Ozburn (1990) · 1 I 32-d:yuposurc durati;-- lfimtphala rrorndtu 

' . 
Spemr, Nelson. Swansun,and Rcnoo.s (1985) 

2$1 -
.S:Z.l 
607 

Olrruslru ·jlumru.r 
96-hou! npasure 

Stcltty ;~nd U:~)10:1 (1990) 

jl --, 

-
. . 

T 

·- 77~ 1. Vcdh, DcF~~~dt(l97~) '!.,!:!:~yesposu1~ ·. .- l Pilfltplrd!!:J'I"'"'clas . :..,_, _ _, __ _ 

:·.·.-. . .•. 4·: ... , ..... ; ..•• "'· .•••. ., ........ # .. • .. )•''"""•··~ .:~nL··-.,•\r~t-·'.ft':!:~- .. ,, ..... ·:·····1·· ...... ~~--..·~.-~l·;.J.ji·\;.· ··J: ..... .,i .. :~ ..... s..•·t .... ---~ .... rf;·_· --·~· .~ •••••• ., •• ;.i ·-. .·· 

· ,: ;. ~·' .. :·t .. ~-r~ ;·:.=._~··: ,._:.-~~: .. :-. ·. ~ ·. , .. ':~ : .. :~ r.:.~;. !.~;· .. ~~.:.-.f~:~,·~\1J-~;:;~~-!~t~:4; .. ~'i~~~~~~·t•_ct~'~~-'!~='-~:~:.~';F.~~r~~~ ... -:~i~J,:tt~·-,. ~ ;
~~'!·:·; -:;~~_. r=:~:;.·~;:_··\:,· .. ·;:~-::.:r: :~ ~;~~~~.·-=~~.-,·:.-~J·_:. ;./·~· ·.~~~ :: 

. , .. • • ••• • . •. • • • - • • • ... +•• r• ·•• .. -"" .... ,., ..... ,,._~ .... • ,_,. .... ~! ,_. '~/!!I,,... 4•:; , .. '! --• • .,..., ... '\ .......... - .... ~ .. , .................. ,.) , ••• - • •... . • •• •• .. • • I. -··. ... • .. • l 
c~{; -, .s:·~·t-s~~~ 4:. oiit~!~~:~!~ ~:.{.~~·~,r:i.i:Yt'f;'.l~\~r":~~Q.f~(;Jt~,~~t!o~~'t~~t~~1~,~~~~.l~fj~~~'1!r;~~

l~.~t}.=n~i:~tic(f:iJcF.\~.;jii'e'fJ~2~5 i z ~:: ::,?:L~~ ~;!· ;_ ·:·: ·-

. - .. • -~-.--." !": ~·~'·-~·-· •• , ~ ,. , · (-. r'. ·, • .• _ . .:J;'t~~1f!:'"):"-",~~i{::;.;:!h!~,)!'.t.~i(fJi'J f:s~4~,.oo~.:lo. ~ . .., •. ~~~~ .. t '-·•· • •. \,. , .•• .-.,!..,--, ........ '"' "".,..~,,._..,. ..... -~.,;'i, ... !., - . • ~.,t.~ l ,, •.• · · · 
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-
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=~~~=-===~-- --- --:':--- ---------- ----. 

I 



·, 

,, 

... 

'1 

-: 

'·- ,•-: 

'· 

(, ·. 
TABLE &6 

,_ 

"sotL IN\'EitTEDRATETOXIClTI' HEf'EREi'\CE VALUEs 

(t»:.ge 11 or 12) 

~:I 

" 
., 

,_ 

.. ~ 

Ablmi, S.A., lind a.' Suni. l9U. "Streis-induccll Ent-~n(c~nt ar Rcrrndl),lu\n in f:mb"A~fm Oc~o~~;luttf'JS ptJIIOIII Elp!Scd IO Chumillnl (\'I) :r.nd Mcri:Uf)' (11) ·lmjJiiations in Enllirunin:ntal 

M:~~.;cmcnt. • _llltt:r,aliot~dl Jourttal tJ/ Et~tlrort!fltl!tal _Sivdlrs, Volume ll. Patu 43-t7. 

Fischer, E.. 3nd L Kosmrus. 1992. ·snblclh:al f;fTccts, Ac:cumulalion C,p:~tiliCJ ~nd Elimilllllian lb.tcs cr As, U; 1nd St in lhc M:anur1! Worm, Eist11i~{rtida (Oii;oc:tucu. Luenbricid~c)." 

- Ptdobie~logla, Vclume36. r:agct 172·l78. · 

. - • - 1'-'- . -· • . . - • 

Mari£001C:.. J.,\., £~8\npllo. ;~nd V. S:icz. I ~56. •fccdins :and Or011o1~ RaponseJ so Cqopcr. Zlnt, Mercury. and Le3d in the Tcnestri:al CJ;;stroplld ..Crlorr dl~, {LiniiC).• J0t1mat ttf Mollusc:l1" 

Str~Jiu. Volume 52, f~scs 68·78. .. 

·-:} . 
...., Mcrhyl~r~O'cury .;._ 

b !·;, .:· t <: 
vo Rt)U. W.N •• E. C~m?f1lt, 1nd G.n. Mlltntnl. l9ll5. "Attnmnlallnn nf ;\lrlh)l Mtrcurr In I he [nlll'ltnrm, Eiurrlaftt~tida, and lis Efrulc "" ltrgcntrllflln." Bulltlilf tt/ 

En•iron,tn;~l C•~r:amlnariM llful TtiXlcrrfni:Jo'• \'olume 35. l'•ces 157·16%. -· 

·:. '\'. 

Dc)-cr, W.t-1., E. Oom.uti~. :an1l G.U. Momcn1. 19S5. "1\c.tUmub.tion orMtlhl'lmcca:ryih the l!:mll~-onn F.fsct~laft~crit!a, :11nd its Efrccl m Rc-scn~:tation," !Julleti11 tJ/ &,;,,,,,"""'' 
CoiYraii!Jrrdtion Toxlcclc&;~. VolumelS. Paics 157·162. . . - · ' · -. · . - -- ·,· ·. \ . -
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1\llltc:Jd~ M~R .. C.F. j':~UhiUitr. •nil JLC. Lathr. 19&:% ... The ElftCI nr Mmls an lht.Gru,.lh lnd ~~prnducllnn nr Ehtnlafottl:la (OIIs:nchJCII,l,umlnlcldu)." rctftlbirtlllgilf. 
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fisd:er, e.:. and L kos~s. 1992. ~snblet!ul Errccts,,\c:cUmul~lion .Cap~ci1iu and . .EJiminatian R,tcs of As, lie iind Sc in 1'hc Manutc worm. Eisrtrfa/dida (Oligoth:~.cta. Lu~.h,iciuJc)." . ·' 
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SOiL INVERTE'ORATE. TOXICITY REFERENCE VALUES 

(Page JO o£ 12) 

Kurtlnlls, G. W., A, D. Alexicv, T. M.lcxmond, J. E. KammenJ!a. and T.lloo~:ess.l996. "Long-term EfTcc:ts of Copper and pll on the Ntmatodc Community in an Ag<oec:osystem," 
£nvir01rrrrmlal TtUicology tJnd Chl!lltlllty, Volume 1~. Pa~ 979--98.S, 

M1, W • .C .. 1984. "Sublethal To11ic E:Tcets of CCIJ!tiCf on vrO'A·th, R_e:produccion and Utter Drulcdown Aetivi')' in lhe &rthworm LurniNicuJ rubct/u1, with Obser'YIItions on the lnlhl..:nec of 
Temperature •nd Soil pn.~ Envlranmurtal Pollul/(1tt, Serlt.t A. Volume 33. Pages2D7·219. 

Ma, W.-C. 1981. "Tnllicity <If Ccpperto !..urnbric1d Earlhwonns in Sandy -'&rituliUral Soils Amended wiih Cu-enrichc:d Or113ni~ Wute Materials.• £co;ogy Bulletft~. Vo!urnc :;~. r11ges SJ-56. 

Moarigomet, J. A~ E. Angulo. lind V. Saez.. i 986. "Feeding and G1owth Rcf(IMSU ID Copp:r, Zinc:, Mercury, lind teat' lt1the Terrestrial Outropod AtirJ" ate,. (Linne}," Journal •if Mcllutcan 
Studi~s. Volume 52. P11ges 68-78. 

V Streit, B. 1984. •'Effecls ofUigb C''Jirtr CMcenlflllions on Soil lnvcrtebnues (Eartllwmm¥ .11nu Oribatid Mit~): E•perimcnial Re~ulls and • Modd." O~!cc:n~/a. Volume 64. Plli:C! JBI·JI!R. 
;:!'\ 
~ 

Streil, D. 4111!1 /1.. )3ibf· 198J. MErT~~:ct or Soli T)'l\e em Copper Tm:h:ity 1100 Copper Upllh in Ot:ro(tuiUI!t t:}'UIIeU, (Lum~ricidae). ~ In: .NIIW TrtttdJ ill Soil Blcfogy. I' h. l.ebnm ellll. (eds). 
ra,es 56?·515. Ot:tpies·l..c:NYiin-1•-Neu-w:. 

van Ges!el, C.A.M., Yo'.A. van Dit, E.M. Dirwn•\'illn Brecrn:n, P.M. Sp~renburg, 111d R. 1341.o::rselman. 1991. -rnRumc:C orCidrnium, CopJ'et, and Pcnl.llchlorophenol on Growth 11nd Su.\1:~1 
Development or Eisetil4 andrtl (Oiigoch.tcta; Annelida).- litolog;1t111d Fmillt}' t!f&llb. Volume Jl. Pa£et 117·121. 

VIII Rhce, J.A. I 97S. '"Copper Contami~tion Effats 01\ E!l1hworms by Disrcul or Pii W<~;te in Pastures." Progrus t11 Soli Zoology. Volurne 197.S. Pages 4514~7. 

L'od 

Dengtnon, G., T. Gunn•rnnn, •nd S. Rund&tln. 1!116. "Efreds or Ahlall'llllltstln on Chr E1rch"nrm DtntlroAoe~nan~bidtt (Sn.) lr. Addlnrd S'oll1." Water, A It, rmd Snil PollulitJ,. 
Volume 26. P•au J61-l8J. · 

Beyer, W,N:, and A. Anderson. 1985. "Toxicity to Woodlice orZine.and Lud 0.1idcs Added lo Soil Ut~r." A"'blo, Volume IJ(l). Pages 113·174. 

P.flrigome~. J.A.. E. t\llgulo, •nd v. SICZ. 1986. "Fcedtn& and Growth Rcapoa•cs lo Copflt', Zir.e, Mercury, and uad in the Tr.rrcstrial Gastropod .f,.ICII attr (Linne)." Jotlrlrt:l ,, MollllSCQ'I 
St11dlo. Volvma ~2. P1gcs &8·78. · 

Spurgeon, O.J •• S.P. Jlopkin,snd IJ.T. Jone.~; 1994. "EfTc:ds ofC.dmium, Copper, U.lld, and Zinc: Ql1 Growth, Rr:produefion, and SIJrlli\111 ofth-: E-rt!lworm EbMittftiiJa !Snif"y): A!lsessing 
the &vironmenlll Imp.ct l)rPoini•IOWC:C: Mcbl Contamination m Tetrcuri•l Ecos)'Stcms.• EllviP"OrtiMIIItlll'ol!uii/Jil, Volume 84. Pap:s lll-130. 
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Ucnitlton, c: .. T. Cunn.rssnn, Intis. nundcrcn. -'1!11:!6. N[UCdl ar Mt111 rDitutloa on tht Earlh~orm Dtttdft'battta rublll• (Sn.) In ,\chllntd So!ls." lf~ftr, .Air, tlttr/ Soli raltutlrm. 

\'olumc 11. r1,t11 JM-JBJ. . i · · . : .~l 

Cr~JU~mtnUJijr, T •• J. Dnls. :and N.M. \';1d Sl~lltr. l99J. "lnflualCC af~dmium an Lifc·1iistaryCha.attcti51ics or Folloml<'J ci:fldiiiiJ (Willcm) in •n Anilic:i~l s~u Subs\~ I c •• Ecctolicolco· 

.Ern'ironmc'lrol 51:1/tl)~ Vol~l6. Pa10cs216-l~7. ;. · , ; 

:·Russell, L.K., J.l. De lln"Cr., anll R.P. nons, 1931. "To.,ic dTccu of CAdmium on lhc Gudcn Sluil (J~~liz a1pcrsa).• Buttrtirr. of ErwltOttlfiCttal Contt:mlt~oliort rJIIJ Tcufml~£.1'• Volume 26. 

· l..,;es 634~0. . 
J 

•• 

Spllf£ton. OJ •• S.l'. itopkin, and D.T. Jones. 199.s. "Effctts t~r ~dmium, C~rcr, Lad • .and Zinc: M Gro .... 1h, Rtj~ll:dudion, an1l Sut~i .. -.Jl of lhc E3rth~ro"Onn £ljtt~/12[ditla (Sa\i&ny): ,\ssessing 

the EnvironmenullmrJU ofroint•l0111tc: Mcul ContamiJUtion in Tetrcstriat Ecot}'Sicms.· unirpltmtnt~:l PtJIIuticrt. Volume SJ. races 123·130. 

I ' 
• • 

• ' 

\'JR Gcstci. CA.M;, \'/,A. \~n Dis. E.M. Oii\'Cit•Vall Brccmc:ri, r.M. sr-a~cnhur~ •rwl "· Uacuelmaft: 1991. •tnnu,ncc o(Cadmit:m, Corpr:r.llnd Pcnrachlorq~benol on Ornwlll :tnd Scllu~l 

dc,'Cloprnt:nl of Elst~fa 4llldtel (Oii£0d!Kta; _1\nntlida)," Diolol:)' a11d F~rillryuf Solis. V~~t'ume IZ. rag~ 117·121. . . 

. :- •. 

\'JR Gtstel, c.~u.s.. a~t. Oir1'C:t1•\.,n Urccmcn,llnd R. u,cm:lman. 1993. •Ac,umttlr.tian and Elimin~rinn rof~dmiam. Chuxniurn a:~.d Zine""al'ld Eii'cc:tl un (irov.'\h and Reproclutrion in. fiiC:fff&J 

:; drJtlrc~ (Olig<.'Chaci•: J\rlnclida): Sclint&!nf the roral En11rtWIItM. Supptj;,mt. raa;tJ .SBS-591. :·. : . . 
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Abba II, S.,\. •nd n. S.ml. ,,!IJ. "~rrru-1n .. IIUII Enh•ncrmcnlllf JttjlrllclvcUnn In t:•rthMnrm, OtllftltlltfiiS rnrtnnl, EspOitlf 10 Chramluu'l (\'1) tnd MttCUt')' (1!)-1 ml'llc-JIInn• rn 

En\1ranmtnca1 M•nar;ctnenr." lnrtrnatltm•l Jt~urn.t t~fl;lrnl'3nmcntcl Srurllu. Volume 11. P•r:u 43-n. . · · · 
I ..• t • '• • 

' ,-. 

MolNr, L. E. Fischer, and M. KJll~y. 1989. "'l.:lbonlal)' Studi~·vn 1he EL'~tt. UpUkc: and Dissribusicn or Chromium in Ell~fa{,rtrJa (Anndi.b; Olisom~cs.;.) ... Eool. An::. Volume 2Z.l(ll:!.). 

· r:t~s S7-66. - · .· · i · · . ·. ' . · . 
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•• Scni, R.,jncl S.A. A~si. 1981. "MDJtslity•nd Rcprodlldion ir.Earthwotms PAtmima ponliulfi.Z Elpo~cd to Ottomium (VJ). •/irrmlationtd Jcutrnal nf Elllii'Clnmtnrat Stulltes. \'olun1c 17. 
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TABLE E-6 

SOIL INVERTEBRATE TOXICITY REFERENCE VALUES 

(f'age 8 or 12.} . 

NtQhuser, E. F., l>.lt. Uurkin, M.R.Maltclil, a not M, Anatn. 1986. "Camp:r.ratl\>t Toxldty bf'£rn Ortanlc Chemicals to Four Earthworm Spttlu." Coruparitiv.r Biroclr~mi&try Dl1d 

/'hJ·siotuo. Vahmlt HJC. races l!n-ZilO. 

Pentaclltorobenzert.r 

\"1n Geslel, C.A.l'lf., w •• c. l'b,a11d C.E. SmU. 1991. "Dn·clopn1tnt of QSAIU In THreJirlll EtPhll.!cnlogy: Earchworm ToJitllyand Soli S,.,rptlon of Clllorophenolt, (;hl9rabenJ.enes, 
111d Dlclllaro.nlllhe." The Sdr,u:.r of lire Total En t~lrcmmtnt. Vtlhtme lO?JJ 10. Page' SU-~0-4. 

l'et~tachiDrophtnol 

van Gt!lrl, C .• \,l\f. a11d W .• c. l\b, 191!1!, "Tnddly and Ulo!l..:cumulallrm nr CblfiTCiphtnnh In Eu!hwlltmt,ln Rtlaflnn tn Ulna,·alllblll~y In Soil." licflttveicttlt~to•t:r~tl Etri'imnm.rntol 

Sllftt)'. Volume JS. fa~:c• 211,·197. 

fitzscraid, D. G •• K. A. Wamef. R. P. l.anno, and L1. G. Dillln. 19?,;, "A~seMing ll~e Effccb or Mod•~;ng Factors an J'en:acillorophel'lCll Toxicity In F.:uth\\-ol'll''i: Af!plicatil'n~ PF Uody 
· Residues."' £,ui~ortlfltt!ttal T~icology a11d Cl:r,istry. Volume: IS. Pages 2299-2J!ld. 

Hc:irnbac:h. F. 199:. ·F.rrc:~ls or rntieides nn Earthworm Population!: Compariscn or Rcsulu frotn uboralO~ ar.d Field Tc:sb." ln £coroxicofog)' of Earth .... onru. ?. w. Greig-Smith Cl otl. (eus). 
lnlcr~cpt Ltd., U.K. Pages 100-106. 

Kasnmer.~:a. J.E .. c.,\.M. van Gene!, and J. 113~iccr. 19'1~. pl'iitlcmf of Scnsiti"1ty lo ('.;~dm!ucn. ;~nd rc:nl~dllorotlhcnoJ (RmOI\g ncm•lode species from din·-:rent !axontlmic ami ecolo&ic:•l 
croup$)." Archf"es of Envircrrmcntt~l Cor~ttlrnir~cii;Jn Toxic,logy. 'v'ohlone 27. P•r;s 88·94. 

van (ieslc:l, C. A.M., W,,\. van Dis, E.M. 'Dir~cn~"an IJrc:cmc:n, P.M. Sparc:nbu:g. ~nd R. Bacuc:l~n. 199!. "lnlluenec ofC.nlrni1.-m, Copper, and Pcnlachlorflphcnalun Gr0\lo1h ar1d Sexual 

DC\'Ciopmenl of Eisenia artJrrl {Oiigoch<~et~; Annelida)." Biolog;· Qllt/ Fercllity of &tits. Volume 12. Pagc11 11·121. 

Arsct1Jc 

Flnhu, E .. anll1 •• Kl'l>atriJI, I ~?l. "Suhlftl1d Effttf•. Attumulltloll C•p•dlltt,and £1lrnhtallon RateJ of As,ll;, and Se In the l\olamne Worrn EiJfnl•frtld<l {OII~tllchaeta, 
Lumbrlc:ldae).,. rriDIJioltJJI•. V~l11me 36. PlllCI 17~178, 

fischer, E., 11nd I.. Kaszorus. 1992. "Sublethal EITcctJ, Accurnul:ztim Cap;-iricJ •rwl Elimination Rate• of As, Ui and Se in the Jl.tanun: Wonn, Els~"io fttiJn (Oiigoehut&. Lumhricida~}: 
P.rdoblologia. Vohu11e 36. Pages 172-178. 
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(ra(:C 7 or J 2) 

' REFERENCES 

'·~ 

llftC')"IT'.!'~, \\'1!1,l'lnd $,11CI It {I ')1)7) run·it!c~ II Cl:'ll'rrchti\St\1: rc~iC"' tl( CUIID~UII)'•rtlcnn: Sntl iii_'I'Crtth!'le lnJUCIIY infl1nr.,linn. lbi~-5~rtt 'IIIU IC\iC\\"Cd ID idenlif)' !llttdic~ \1\ dr!\'tlr.~ 

TRVs f« in,-cl1cbnrc.s. Effl:tu ~r wmr1111nd~ vn micrl'bi&l C<ltnmunuicl wcrc':~ct CCft.cidered. o~ccri on the inft~rmati(ln rtCJcnrcd, I'll: nt m~rc rcicrcncc..~ "·ac 1\hr;:~incd :tn•l TCVIC1o'-cd rn 

idcnli fy CPmpnund:spccrfic ln'liCityval~s. for Sflfne C~IICJIIniiS,Ihe :w.aibblc ln(mm)lior. idcntifi(d :II !lnt:lc study mcetilli; tltc ICflllltcmcnl\ r:~r ll'rllV •• 11 diSC1JCl(d in Scttll'ft s .. f, Ill""'~' 

cuu, each reference v.~s clb1.1rncd and rc\ic\1.-cd In idcr.!if)'·a sin!jlc lo,icity \-aluc tn dt\'Cirp .1 TRV fLOC ue!r com ;'<'lind. In .1 fC\\' r.ucJ where a prinury s!Ud)' Mt1Jd nrt be obt:~incd, .1 tn\icity 

\'.1IUC IS 1JUC:d t':t I Jetnnduy IOUU:C, t\S no"d bele-N, Jddillonll U'lrl1jltndia •ere IC\itiA'Cd to idcn:1fy loaiciry llUI!ic.s ICJ U\itw, for ccmri'\:JI\IIt Rf11 dim1ncd in £frtT:1'!1'~rr. \\'Ill, 3nt! Surer f1 

{1997). thc'rcienufie lttera~ur~ w:a~ fc:arched, and rclc\-al\l studies "1:re oblainaland rc,icu1cd. The 1cfcrc~cs rc:Y!cv.-cd au: Tiszed below. 111~ srudysch~dcd for rhc TRV i1 l11ghlishtcd in l-,.('IT4. 

rofJ"ChTorifltzltd dibtii.."O(p}diolii'U 

·l~tl"tckt. ,\,.1,, and Jt.G. ~IJh.-. 1'}11.1, "Ttnlcuy nr :.J,i,li·TCIJtJ :11111 Shnrt-"t:'erm lllnlccumtllallnn hy 'Eanhwtorml IOIIcnrhula)," Sttit trinr,,_,. Bittcho"f91islf~·. \'niUI"t l(o, ra~c• 

45-'9. AI cited In U.S. fish snd Wildlife Stmcc. 19116. 1Jiruit1 1/t~:ards rn FIJI!, lnttllifr, antllnt•trtrllrtlfrl: ,f .'i.f"tt[ltic Rtt-lt .... llfnltl;lcat lttpnrt HS ( 1.8), May. 

Bv::o(a)p)'tt:lft I~' 

\'U Stu:a;ltn, :-;.~1 •• and lt .• \. \'tr~dJ. 1991. "EUrcl~ nf 11tn7111•ii'~Titnt "" Fnntl.\ulrrrlllllllft and Grlll'llh ElncltnC)' In rllrCfllinltllhtr (hetpndl}." llutlrtirr tt/ li•nirttlll'lf'lttlll 

Cot~ltlttlinDtion 1111d Tru:icilttD'• \'olumr .&6. l'aca ll4·1.SO. . . :: . :• · · · 

.. 
. •. . . . ·~·· . 

·: \"JR Drummclcn. T.C .. .lnd S.C. Stuijrz.l•{d. 199J •. •Effccu or bcnzc{a}i')'ICRC (1:'1 nli';\"JI, p011"th ~nd cncrsr ICSCI\oQ. in renc,tti.JI ist'j'OJS Ottlscus ,Jtllus 3nd l't1fCt'lti, .unbt ... - Sclt:IICt: P/lllt 

Total Emirur.rnrcnt, Sur-plorrcnt, PJSC:S 921-9JO. · •.. ' . 

. . .. . . ·. \' .. ·:..: 

. ·,-an Slr211cn. N.M .• and R.A. Vcr\lo'eij. 1991:',.~1Tccts o(bc;nw(~)l')n:llt Clf1 rood assimilation Jnd pll'llo·dr enicicncy in'.~arctllio scubtr(l10f1011.1).· Bullrlirr (Jf.E"'''"""'"r.lfllfl Ct!tttamirt!Jiill'l Gild 

To.JicoloD'· \'vlur.;; <t~.!'!:o:!J~.t.~olO!.:::..:=.:.::..=::: · .... __ . ·-·· .. -· ·- , __ :_\ · ·. 
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'TABLE £.6 

SOIL INVERTEBRATE TOXICITY REFERENCE VALUES 

'<rage 6 or 12) 

Notes: 

a • duration. tht! rollou:ms ~;cncral !;'uidelines were ltsed: Chronic duralicn 11!pre.sents c:~pos:nes I'ICC'Irting about 10 or more day5, including c'l.pnsure dunng a cmrt:al iii( ~•a~::e 
c!ltOO\panrog a seMuive endpoint Sub<.hronic dunrtion gcner;ally lasts l days through sewn! dsys, howc11er " sensitive li rc stage is not exposed. A[lltC duralion generally in 
e-poJurc:s from 0 to 2 d.!i)'S-

b Uncertainty factors ne used to r:xt.-aj>Oiate IIOJticity value: to a chr(lnic 'NO.'\i:L TR V. See Chapter S (Se"ion S.4) ofthe SLERAP for • discuuion on the UJc: e~r unccrtarnty r., 
t TRV was C3ltu!ated by rnul!l!'l~'ing rhi: toxicity nluc: ~th the Ulltcrlainty f•clnr. 
d The rt.fercnces rcl~r to the source of !he toxicity value. Ccmplcte reference citations arc: provid~:d below. 
c Dr:£t sC:r:ntific judgment used lo idcnti fy uneenainty fader. Sec Charter 5 (Swi011 5.4.1.2) (fll' 1 di!ar&sicn Ott the usc oC bell teicn!tlic judgement far;tors evaluated include 

dur1.1ion, etalogical rel~vlncc of measumt effect, cxperimcmal de~iBJ1, 1nd availability or 10.\:icity cl.lt•. 

HMW 
l.CSO • 
t-:OAl:L • 
NOEC 
UF • 
TRV 

Jlislr molecular weight 
Concentrahon lclh.tlto 50 percent ortbe lest organi~nu. 
No Obscr,cd Arlvenc EneL:ts I.e~~~ 
Nt~ Ob!cn'l:d EITr:cts Le\'-:~1 
Un«r1ainry Fa( lor 
To.:itily Rcfcrcnee Value 
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TAULE E-6 
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·sOIL_IN\'ERTEDUATE TOXICITY tUWEIU:NCE VALUES 

(l'age 5 orl2) 

ll ,i;1:~?.:.;·~~:·-~~~)!'~?:\~;;;l.~~"l~";~~..._t•:.ri ~~'%.!J ~.:-::'~-€·-~~~~ ~t~I~!fiivl~-:~~~\t'ti!~&~'Y,r.:_
 --:"3!· *1~1~1 ~·-~r; -~::~::' .... ~~;;:-o~J-~~;:!~~t;·.?;_ ,.r~\:?;_~;tt; 

;~_l t,';y:. •f...~;~.;.f.•~ ~~~-·~i:'fil~ · - .. t •· • I ~-·• .• , }, .~~;tr.;.:,-t,.?. --<'• ~-r.;;'~,..::oo.w,.,•~.'l ,--~~-~ .~, ::,t:;; ' •IP~, ~ !f.,r.:-•;o,.: ., J!_~~~_.i~·;~··r_;,~· ~!;w~ 

::r~1·; ··~~J:v~-:;~--.,.~~~-~~ ·~1J:4·'~'-''(.~;"!'!f.3'i i:...~•~•l'if"~l·"~ ~~·~~·
 ~.,.t~n"'~'~ l(:;,.u(i! -~ ·) ., ' .• tldt·~-t'A-W: ·..o;.;.~.t.~,-:c_;.;~, 

:w.!~~?t~:.;::~'f~·.=:t~~~gfn~t~. ~'!!ut~!!~ry·!.n!l,;-:~ ~~~§r~{11 :r ~t~~£t :. t. ~~!!!.'~"-'· ;:,.~A~ i::·. · .-.-.,~- .• ~~!~~,~~'i:-~m;;.r7tr 
:!•.~. •. ::"".'·Cam auni!n.~ .• ~\:J.J~ •. r..!:~F.nll Dint~~~· ~TestS rc;~ ~ailtenttaiiCitl ~ fiCtar.!'i~. l'R\~ s-:;t~~~r~tc:rerentt;antl,No!u';~~~ 

Mcrturi~ d!lOI'idt 

I 
I I Methyl mercury 

I 
I 

.. I ... 
I. 
rl 

~ 

:O:id;cl 

ScTCilium 
II : .. ..:\ 

~~~cr 
!.Thallium 

Zinc: ' 

~01 a\'JiiJblc 

Cl•i, ... ,'c (l ~·"1:clc) 
t-I(IAI!l. fnr Jtpi'ICIII 

fCJtCIICii\ti M :lind 
IUf\i\"lll 

., Chrf'llit:(:!ll·v:cc") 
- ~Or\~L IOc (o;Qill\ 

rrCidu ~iltll\ 

Cl11nnic': reduced 
cocwn fiiNU(tioo Jl 

1ir.~lc u:rted 
C.."'lCCflll.SiiM 

I -

l 
.. 

Cl\l~ic: (56-iby) 

NOEC (or CJDCOOII 
I r.:l'llfliC!IOn 

E.'nhv.vrm 
(EiltrtiD{tlctldtJ) 

Ellnn..-onn 
(Eistni2{ottiJa) 

~r1hU.111tn 

{£istlli,fottfrlo) 

-
-

E2nhv.-orm 
(EilmittfcriJo) 

2.S 

U)Q 

77 

I -
·-
199 

:r~ 

.·:. 

:O:nc 
llf'rlli~blc: 

Nne I 
srpti~ble 

. O.l e 

- .n 

-

2.S 

2.S 

100 

7.7 

.. 

-
· ~nt 1· 199 
~rplitablc . · 

., 

-: 

::. ,·; :; ... ··:·· .... -~· .. 

Tcnlici!y\':lluc net ;nail11l'tlc. TR.V fDr mc\hyl r. 
Ultd 11!'4 ~UUO~Ie.• 

fJC)"w:l Cllll. (1911!-). Wet "'~'Slll r.:OAI:.I. nr I r 

CM\~ttcd In tf1rrcsl"'f"hn~t dry "'·d~ltt NOAI;I. 

60 rcrttr•t nw>iJtmc cnn\cnt. Uncc:rtllint~ (:\dn 

u~crt hcc:~~u,e ~r!;"'c:lltegcncraHnn rn.1y ""' he 

~_cn~iii''C cn!!r1•int. · 
I 

t.blc&i ct al. (19il:!) 

Fischer snd Kouonas (l992) 

Tn.,icity '"luc not :l\..,tlahle. 

TI'Jdcity \"alue n111 !l'~illlblt!. 

Spurs~on ct at. ( 1990:) 

·l 

·' ;(;~7·~ :. , .... J: 



r~::,~:·· :; ~ . :-: ... ~o 

C"l 
I 

\J'I 
CQ 

l ___________ -

Alnmrnum 

Anlimony 

Arsenic 

Darium 

Beryllium 

Cllldrnium 

Chromium_(hcx:l\'alcnt) 

Copper 

Cyanuk, total 

,I.e ;til 

:'; ..... :\'· --:-r\·.:··· ····=.·- . :. ~ :;_:·:··· .... ·-· ~ .. - --;·-·:-:---.. -~--~: ·-""( -~)'.. ~~>~?~~~: 

TADLE E-6 

SOIL INVERTEBRATE TOXlCITV REFEJtENCE VALUli:S 

Chronrc iS6-d11y}; 
T(:d!•r.t'd c.ncocn 

produttinn rerorted 
;~t single 

t:nno:enuatinn tested 

Chrn11ic !4·mnnth) 
NOAI:L fof cocoon 

p!ocfi1CIIIln 

Chrl'lnrc ( Ml-~y): 
survi va I reduced Z!l 
percc:~~l a: l~sl 

tested contcl'ltra1icm 

Chronic: (!16-dlly} 
NOAEL for cocoon 

production 

· 01roni1: (A·monlh) 
NOAEL ror cocoon .... 

f:.~~tth~~o·orm 

( f.isenirz Jttlria) 

Eannw(lrm 
(t:k"drah.,tlla 

tllhiJ;r) 

E:lrthu.urM 
(Ocftlc:hn('tUS 

ptJtrorrl) 

~nhwcrm 

(£iJenitzfeti.fo) 

~11hwmm 

(lhnd,.obatlfa 
;ubfda) 

2S 

10 

2 

32.0 

IGO 

'"--o;:;':f"~~lr;jt~ . -!•'11'-.:!...- - __ ,-_ ~< -
~.n-• ",.~,~:~T-;fo ,~~~11~!~\~: ~~~ 

tf.'F.•cfoi}..t~ -!cTRV .. 

o.ot~ 

Nol 

appiicab!e 

O.le 

Not 
applicable: 

Not 
applicable 

O.lS 

1(1 

0.2 

32.0 

100 

rJ;>I-W;i:~~~··lj,~~'C-•1'-~ ....... -.-,.,..,.. <!!'."'" 
-.J·-L..~!;t~)\j'ia::m~~- ~- ~=t~ ~ .=..,.o·.,.,. .. ~t;~ '!~ t;.~.;~"t . 

t•LI'-"'1.1' ··"<:".-;..-&-~i 1...: ~~:r.- ""-~-'-' .-.:!.;'!. ··-' t .. ·' 
. ~ .• ·•- _ ... ·-· .•. I -- ---- -- .,.._.,- .. T·"_;$-~:.; 

Tt1~iciry 1111lue rmt ;~~~;~ilable. 

To~;icity Ylllu~: nol ll"ailattle, 

Fischer and Kouorus {1992) 

Ti1~tcity \'alue nl'll av31la.ble, I 
·rll"u;;i1y vah.t!! not :w;ul .. i-lte: 

llengtsson and d al. ( 191!<•) 

Abbasi an~ Sooi ( 191!3) 

Srurgecn ct al. (19?4) 

To• icily v.Jiue no: .:'IV.:'Ii:abl~ 

lJenJtsson ct :tl. 1986 
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... :~-:-•:~;:.~;t-..~:~s;~~~·--· ... ..... ~:.ii\'~...,·~"1;, '':::f~ ,z~~~.;!:~· .::~'¢\i 'rn".r.u=··~ir:~"J.'!:~-
;;.(W~,;.-,l·~1~~';tl3':-r,; ;t)!f?j.F.j:,l it:!: r;.7.'.1">. :o:r; ""-:"" ·~ ... ;?:;-~<:··s:v~~:.\--;,,. ~ ~..;. ·<-r.., ~~l~'';:".""; 

.'-.. ~L~:i. •• .. ~~~:t~"''".fr~:.t.:.~:Rffi~;r,_\~~·k·~f '·;:' ,f!"~l"ft' .. ·~i~· ~~~·~·~·!t::.~,~~!lt~-s.:;~!J. .. \""''~'~·r.,~{/,·;_~~;~ .. H~!! ~rit
.~1 ~-~ J ~,t;\1~~-· ~-~~·(J~1~ ~;:t~~~b.,.i..~~~5 -;~':..,r ... r~·.t~-4;~e .... :;.-.. ~ .;,.· 

.~ ...,.,.,r.··..,.: .. ,~.~~.~;t;."''"..: ... ,-... 
~~· ... • ·vl·~·· tr'~:;,."o·I!'W .,, • ..,·,·~ .... ot"t -"'~~ ~..,.~~ ...... 

·~1 · ;~s-, .. ~~:~·1:':,·"'1r."'Jc.-s~-:;;;:•!!·~.;; ZM"t,~·w·.t;t.~~!p ~~~~1'3t-~~~~
 ~r~ ·.ru;;rp~l'1l\l -. ~~ ~41-h .d~~,.~~.;t.ti:':!f.· ... ~::o.'f-.t~~i~~~;~~=~·'i·i·~i.: 

~-.!~;.~::~~~,, .... f~rt~:·i~J,.-~:-.·~f:;~!~ ~~; .... uri. ~~.~r:a · l · ~r·~''~*'·· .. 't~!~.IJ~~~~ ~ -~~.srt~.-:-" .~!'I·. H ('.,. ~-~t!"!:'::.'!f .--~ :··t:· .·r~.~!.~~7-:=?-~·t;f:~~1:f~~~z-~=.~·-.f 

: :•t t., l,.,~ Climt~ound ~-~·('..,.~u-. .• ~, ;:i~!!£ndrullnl.';\f.t~ ~'.Test-SpcdtJolS ,Conctnlrallt'nli ~t.Facler.M'i .,,Tn\h~ ~·~9l(<,i:'.;t1;~~nerrrenct.•nd Natu.:!..t.;:.;?~•:':~~-~!~
 

1 Chlominrm 

c;c;o:taldth)11~ 

l.~·~;.ltll\;\nC 

ft'nnald~bydc 

. . .. 

T 
I 

.TI'I-icily \'Jiuc nos :\\'Jil.'lblc.. 

TC'\icity \':lluc nor :w;uf"l•lc:. 

T t~'licil)' -.;aluc n~ :w;nl:ll•lc:. 

Vir~;l c~~"'ld_: J - I - I ! _· _ .. -.~J :. ··· . I - .I Tot icily \~lue nN :...:~ibl!le. I 

I · · . · .. · · · ·-· .-:, · ... _., ·. · .- ··~ :~-.. :;·:-;.'!.~~~--~, ;- • ..,.': ~· • ... ~~ ·tf~~ ·•-.4 

.. ,.~~~·~~:•·:.~l;)~"~ .. -.::;~:::.:l'r-1'•ilZ:o..· ::w·~r.~~;(s . .,-;:.s\;r~::-~~~
-' .. :'IJ:P:,~!~~·~o;ti;!~='~;:t·•I.:·~,"Z"'• .. :i ·! ::;·~-··~·.:: ·~: 1 

· 91htr ch~otlnatrd ~!lt~nJc~.' (1.1~).; .::, .: .. ··.' '.':·.~:::~,·~.::~rf.:t:'i::; ·-:f..:' 1~'.;~·(:~:_: t,r
::'l!:'.~:{i-t~-1f!J.t.J/ .. J;*'J$R.r.~:l!.~-;t;!!_~;..1: r4.!J•~!-:'r~:!~\\~·.-;-;·;·,: : ·

;.:.~~· ~~~:;; ... ~.?.·;.,· .. ~~.:· ·~~·· .::·.· r 

• 1 · I I · . I· . I I 
· 

~ llcucltllliObc"'cnr 

, llr,:~chiCitt'lnmr!lrr.c' 

! Hc~~chll'f~)"Chlr~nlld•c:llc: 
I rcnt:ad!lorabenunc:. 

II 

LCSO llfun,recinrd 
duratiGn 

'· 

E.lnh•'t!fm 
~srecics 
unccrr~•n) . 

I . 115,000 0.01. 

'J ... 
Tcts.itll~· '<Jiue nDI :u'lltl,t\<le. 

Tnl!cily \'.lllttc ""' ,w,ul~hlc • 

T~t,ici•r \'Abe nfll :a\';lll,blc:. 

1,1!0 I \'In Gcstel c:t :JI. (t9'JI) 

!lrc:nt~ch.lozoph~l$01 · ,. ChrMic:(ll·cby) I l!.1rth~~o't'fm l 10,000 ,_. · t:N · J•o.ooo I '-anGc:stclc:tal(l98F~, 
i . t-'OAEr. rvt hatchin~; (£iunia lfr:dta") . applicable ''' 

. . 'i 'UCCC:SJ 
'• 

,,--- .• . . , .•. , ' •.• --. .... -or·· ~ -~., .~ .... , .... ~~ .. ~,;.,,. "t'ti~""'"...
,.._~·~~-·.loi.!l»· ·r ~~·u. ... O)J ·~. , ..... ~ -~ ............ ~,.r.J:;v~~ (:

.;-~ .. ·• ~" 

r;;i~i4t~:fi;~~{~~!~Y~ri~~~~~1lif~~~i~~ .. 1i.~!F:t~~~~~J~if~i~~~
~?:.~~~.:ii ,g~~~~~~:i~~~~~t!~!$~}Hfrfr.:;g~~.;t~~~!:~~~f·~:~:

· 

4,-t~llDE 
··~ -·-- TC'I-icny '·.al,lo: notll\~il~blc. 

I 
I 

I 

lttrl~c!ltor. I· - J . - I - I - f - .. J To,icilp~luuoe :1\'JIIable. 1! 

.Ttnicitr'·.alue n~ ~~;t,ii,,Me. 
1

1 
, lkladtl~l'pbcne 

in!lra:•nl~~~t~~~g£·~~~~~;:=,:~~.~..,.r~,~=:;::'~.~!~~~~r~~--:~~"=~·~~=--=~.-~l'".;:-i-~~.t~l~,..~~:~-F~_~~~t~~~~~i:"!·~~~L.~~;~~ .. _;,.·.·~~,..~i.t=~~·.~-=~:--_!..,.~~-:o:;=~~:.~~~c-~~~=.=-=~"':F~!_~.~-=~J,~rf"'fi"'.YM:o.·r=:.~~:-:~!~:::::~=.tA~u=~="':-:;:::·i:-:~::"::O:~:':~~~·~~~"'r:";-.• ~-~Ui"T!''#-=t-::l!.;~:-~~=~,.~=-::-:(~;r_~,;i't~th~•='l'!:-:~r:::;~"=~::':!~~~f=9.r..~,.;~=_.,= .... ~=~~~..,J=~"'~"':"'··~,..";l~.!,.~~~..,.~..,f-~~;"'1"'.t:-:l:-~=~=i~"~~.,.~~~.,-f!!'::·='"~~-i 
_,. 

.. 

.. 

() 
... ! , :-; -' .. . .... ~ i :~ r -\ .. ~ .: ·--. ~ :J- I: ~ ........... f ~;· 

/ 

·~:;, 

~·~ 
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SOIL JNVt:nTEBRATE TOXICITY REFERENCE Vt'\L.UES 

{Pagel of 12) 

R1•err et al. { 191l9). 

1/ Aroclor 1016 I Acut~mcdian LC.50 I Eartll'-Ym'm II 251,000 j 0.01 1 2,510 1 Rheu e: al. {1989). 
11 .. (E.rut~laf.wzido) 

I
I Aroc:lo; ll.S4 I A~I!C med11Jn LC5ft I E.arlhW!l~m 

1
1 

I Cf.•.•ttti<~/n<"~~tlf1l 
251,01)(1 0.01 

fl :·.. +~· :- _.,.- .. ; :.··• ... ~~>·:~~; .. · r.: ~ .. • -~ .:~:. ;·;· ··~~ ~~~:.-: ... ~..-~-~;.'-!(:-~ ·:: ~·-·~·~ ~t ~, ~ • ·"'!;.:· ·.· \ \ -.•. - , • ;... 
1] Nlfrolromlllcs (llg/lcgi .. · · · · · · .. ,. -· · .• --· .. ·· ' :: "' •· - · .. , . ··-•-·· •.•. ,. .. , .,{--=- -~· .. - •. . •·-· -·"'. • .•. ,.. .. .. , .... 
~ • ·. ---··-- ~----- 'f• .. , .. '.";~'·,L,, ... ,.: .• ---~~·-:· . .--···~·'~t· ... r.·L'._,.:' • • -·: · ··._ .' ·.~· ~ •· ~- .• 

I I :tsiO 

li 
lll,3·DII'Iilrobenzene 
II 

2,260 Tmid!-f \'alue no1;n-ail1bl~. Nllrobent.ene used 
~nnop:e. 

I! ! 2,4-Dmn•ol!'luene ·ro-IC>!Y' v~Jue rwr •w":J~blt:. 

~~.:i.,6-1Jim:rnloiu!:Tie I 
I Nuro!Jentene Subd\•cnic l:.trth ... ~;n 

(~J'CCICS 

untertau:) 

226.00() 

To•icitr \'afue not ~v.1il~hhe. 

o.o1• 2,260 Neuhauser ct Ill. (1986), 
i 
i 
I 
• 

( 14-day} LC50 

\1 Pentacnloronitrobcntene TQ~icity \';.lue nm avail~bk. 

· · · '~-·~;- ~-~;-, · .• -?-:· !-·· ,.~. • • .. :r;.~·''ft~:>•-~~;f·'fF.j''a-.ii.~'·"~ .. t ... • :·::,rt~,~%.~~~--..--;:,~::r.m•,,,~.,,,,.,.,. 
PhthalltealttsCPI:fk&) ::. ··. ·.~.:.,·.-:' ···:~1·:c~:-, ';.~::-<,.-.::"·~~~~iJ.c':!t ""!:!l ::.'·,._,;•ft':t< · .. · ", . ..,..,.t=.R.!!" ~HF:·,~,'-!lt··r., :":-

• • • • .... -..... • • -"'· .... _., ..... -~ '~-·· ·- ..... 1_· .• ·-··· -~- ~·~,~~- ·-~~·-~~-~--·~· ...... -
·:~-·~.;r:£~:~;·~\~;~~~fi) .. :: i!·~·~_. _ _. ;\ ... 

Bis(2-eth)'lhellyl)phrhallte · T~ici1y v.:due nnt <lvailable. 

Oi(n)otl"fl phthalate TBllicity value not n1r.lilab!e. 
. . . . . - . .· . '.-~~~.- :.~ · ..... · .. : ~=~-~:· .. • -~.,.. ~ . r. "•·i"""' ......... •. • -. .... • .. •. . -- - . ----

Volllllt.~rllnlc.tompoandt (plfJ:!Il ... ·· :·..- .. , . : •;·.-:fJ ~!'iL;·k ·:·~~~·~!! ;~..,...·.~--::~ : ·.- · · ":··/i.::.~-1~~!·!.·F·'~'·'1r"'":'!'•t-.-~~:-. ·.-·. --;~-.- ·, · .-.; -·· . ·· . . 
• • r· , ••..•. -. • ' • • -· , •• )· • ' .. ~-'~Jl • ... ; . • <·- . -~,.~~t~~ ,~.1'; ;_ . ·:- -.. . ... ·~~-.r:~~.t-«• ~-ii-J~'~ r~ ~ -~-~-~ ~/: ... .-. :, .. ~' ;. : ! ::~~- ~~- .' •• ~~ ;~1 ·.~~~,'.... .':-~-. 

Acetone Toxitilyvalut not available:. 

IIAcryiCin i tfil e ToJticilyv;~luc not available. 

. . i~ 
·.· 
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~ .... , •~·;.:•"""' -~_."'\,._..._.,.. r:r.·• :-: ~!'"".~· • • r.::•-:.o.·.;.c;"!.:-·"';"'.u;,.:.-• · · -=-c: ~,;r·~~,'-tt\'t:::'l?t\~ .,-.-;:..,, ... :t~~:tt:~' "~ .. ;.r,~··.---. •-••:.:,••·- --~:v-.-;.· ····" _,.., · ·· · 

11 ... ·. ":... .. : • .:.:; · .. : ·f;.:l~~-~~:!-'.!~-..J(:,:·.~ l'l:?a:~,. : ~~- ·• :· ·~~:(·:··;:-~ ;~;/;'!:\(,~t-''£.~Til\jy~~~~·,tF.'-:7'-'.ij
;~y~~:".'P..(J'li '}::!t.r;;~1-: t.!'~"'--<z":~~~.!~~~·~.lli~~~~

!~~);~v.-.~~ ·~ 

l•'• :· . .;;.•;~,·r~·-~"1'·~····:.-•1".:.;,•;; . , .... •. ' . • • "· ~,,~;-•' ·' ;._; .• ··.:··r,;;·•!".-'••,"• •. :;o·~·:.-;.'••::-:--":.· r•': ,,.- .. • 

~ .. .:. , .. )\;~~i~:·~·~ .. -:.;~;;~~-~·5~··i:·~~- t ·.:,~;,·- ... r~~ .lo;,~:·~-1-,.~~.illr::~ll'~~·;;.;~w~t:]\~~~~~.'(":-:r~,ll
-f\.~., ~~.f;:'4'1'1 ~,:.; i~'t:!'\ ;!_·~.~r:;~~ .. ·,: P*~,;·~~~.,~~ --.:·t~ ... ?!i~ ~:_~!~!!_.~':~ f, ~~ 

~~-!·1':·-::~~~\~~ ..;! i.:.: ~-: ,!.).:~~ .. ~• .. ~-.'~-~-:.; · .. ~(hltall~n lnd~'~! ••'f\r,tr.o"?'".,..S~:~·.::' .:-i':'-~•·'~r-~:1-.;_ •:!'l·e tUn~~rtllnl~ :r-~ .;.,!",; ~~~:....,~·i!~~~ ....... _:-..; w-~·,.;;J • .!J'" ·-=-~_1::••.'~::.-!:. : .. !J.\:l.-

... ,..,· ·. • .... .,•· \ ... ,:, .. \ t.l..::·~ · ··- ..... :1.·"-i-f• ·~'! .... • .. ,_..,. \ ••·••· ........ _. ,. ... , • • #.t•; ... ... ...... , • .....,.,..~rJ . .._ · ' .......... . .. • ... ~ .. '•' • 

~- · '"" C'""~'"""lf.;;"-:~~tT~,--·· · • ~- ·r.n~"f"r•, "f••·- 1..-.:Tul !:pnlu•:.! :,C,IIrt'IIIUII,.n t • ,. Patf~>r.~ > ··lJtV.'.~ ·., ;<"'·; "'·"•.,_· ·:,:~ltdtttntl' anfl ~11!-:•-~. ,..::.•: ... 

·,1 · · ,_ , · · · · ···: · · ·: ::.-·.-:.:·.c.~:;:~·~~::::: ~:v.-:,:f;t:;cy-~·,.f:~~~n~~'.!t."'i;o_._,.~:;:,:~l.!~-;.:
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2•H·251. 

Ttnner, .M. A. IRd R. u. P..usl. 1971. "IHTecli or Chromium on Growth 3nd Miner; I Nulrilicn or So}i!cllll." Sftll Sdmu. Soc:. Am. Proc. Volume .JS. P•gc:s 15S-58. 

WallltC:, A .• (1. V. Alcxandcr,and F. M. Ola~lhry. 1977. '"P'n}toiDllici:ycrCcbalt, Vanadi!lm, Tllanium, Sil\-er,and Chtomium." Communirir.s ltr Sltil Scicnc~ d~d Pla11t Anal)"si.J. 

Volume 8{9). l'ages7j I·S6. 

Copper 

ToiYoncm, P .M.A., 1nd G. J1or11ra. 1979. "The lntruc:tto:. orCoppu snd S111far Dhnldr In Pllnt lnjuey.'' Ca1t11litt11 J(lurtr•l of P/11111 Scl•nru, Volume 59. Pages 415--479. 

Guptl, 0. B • .an.J S. Mulchcrji. 1977. "Eifccts ofT oxic Concentration& of Copper on Growth and Metabolism uf Rice Sccdlinp." Z. Pjlorrz~11plty.slol. Btl. Volume 82. Pagtl 95·1 06, 
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Uurtcn, 1\.W .. E. Mnrs::an. and A. Rai~. I !IS~. "The lnttvcnteorlh:a'1 Mclalr UJU!n the Gr~"-th-~f Sltki.Sprun In Sauth Wale• Farens. U. Crunhnu•e E• ptrlnlttttf." 

Plant ani Soil. \'olume 78. ra~;cJ17J-181. . . . . · 
. 

. - .. 

AI·Atlu, A. F~ M.ll. J.b~in,and G. Niclless. 1988. ~Up1.11tc and To"\itity o!Callmium, Mcm:ry andl'hallium.toi.Gfium ~rr.n11r ScedlinG1: Chrmruphcre. Volume 17. l'i1GC . 

12.19-1225. 
. -

\ ! ' 

(.;rison, R. W •• F. A. 8.1U41t. 0111d G. L Rolfe. 1 9'1~. "The i;fl"cCIS t'lrHc:a~y Mt:tiiJ CCI tlanl.l. 11. :>ct Pholll$)nlhesis :~ml Tnnsjiiralion of\\'hctc Ca-n and Sunno\1.-cr Pbnts Ttt:a!c:tl 

""ith rb,_ Cd, Ni,:and Tl.- Etll'irrm. /lrs. ·Vol ~~roe I 0. r•p l 13·1!0. ·x .. 

FarpSO'o'll, ,\, 199.!. '"Efftct or Ph, Cd,llg. As,.:~NS Cr Cln (i(l'min.aticn .11nd Root Ci:0111th of Sirrt:pi112llo~ Sccd1." Bt~lltti~t nf £~:•-ircrtl'fl:fllaf Cal'l:aminattoll and Tolico/11,0'· Volume 

Sl. Pr{lc O:S2-4S6. '· 

Godbold, 0, L.. and A. tluuwnann. 19SS."' Elrc:ci or Z1nc. C~dmillll\ :\Tid Mercury on !li'Cit EJ011ption of rirr.tl abiu C~arSl.) Secdli11p :.r.d :he Sip1ifiance r)(TheJe Mcut\ tn Ft~tcSI 

· . . ~IC:•IJ.tck.,. £•n1ronmcrti1JI 1'11/lutian, Volume )&. r.t,cs J 1S-3li!; . . . . . . . . . · 

Jalil. A .• F. Sdld, ;~nd J. M. Ci;ukc. 199-1. "G1~1h •'~ Cadmium ArasnlulatiCI'I i11 T•-o Durum Whc~l Culti\-.fJ," Ce~ ... mrmir!u in 51lil Sclt,;t:(' a11J l'klnt A~tal,.1·d1. Vo.lumc 25 

(I.S&I6). r~ses .2597-~611. · · '-' · 

John. M. ~-.c. Van uethO\"(n. ~nd 11.11. Chuah. 1912. "faclors Afi'cCiir:J; rbnl Uf'll:!kC arid fh)10IO!I.icil)'ofC,dmium .r\lldcd to ~oils." ·En~·iNJII"'tlllfll Science Trt:lttJo/o~·- Volun•e 

. 6(12}. Page~ IOOS-1009. 

KNn. D. II. .1n~ U. Fr o~n!t!&nd. 1'1.63. "£(feels orCadmitsrn :.nd le.ld on ~dish fbnu ~th P~nicul;aj Reference to Mo\'Cftlcnl or Metals Tltrllll.&h Soil rrolilc otnd Pl~nt," I' I ant Soil. 

Volume iO. h~s )Js.;.:s. ·. 

Kummcro'''"· :.1.. and lt. Ur.:mdcj~C»":t. 19~-'. frt~jetl TOCOEN. 'The Fllle ufSdi:'czcd rollllt:~nts in the EnYitc·i:~~t.l'~rt XIX. The T'b)'lofolici~· C"rOtJ:.:Inlc and lnf•rj:3nic: 

rolllnants••Cacfmiurn. The Effccr of Cadmium on the (inmth ofGmn1ulins Ma)zc Fl:u:ts. • Tcnfcof,tiCo•d .,,.,J &.~-ira11mtnt.al Cllctt~ltl1)'. \•olumc 42.. Pas~ 11!· 132. 
. ~ .... . 

. ' . . 

, I . • .... , ~~ 

M•tcs. L. J. and G:R.I':~ritcr. 1979. "lhe EITtct crsoti·Addcd C&dmium ~~~t_SC\'Cfll T'lanl Srccic.r." JtJUFillll cf E•"inWift'ltttl (?!HJIII)". \'olume 8(2). P.JJ;CS 22.9·1)2. 
. . . . . 

. . . . 

RaJtiO, N .. F. D. Vc:cchi.J, M. fCU'C:ti, L Merlo, arad R. OhiJi. 199J. N~ Effects t'fC•JmiumM Msirc rlanu.'" Artlai~-a ttf£tnittlllrrtt:fll4ll Cont~mllllii<JilOII turt! Tcu:icotr?~\',. 

Voh11nc :is. P.Jgd 2.&-l·l-'9. · · · : · · . · · · ' . . · 
. 

. I 

Rcbcr,ll. U. I~S'J. "'Tiudhcld·Lc,'\:l~~rca~iuml« Soil Rcsrtirllio~ 111d Gr~PA1b arSpting Wheal (Tritlcw'"' ~ruri~"'"' L). and DiBia~ltics ~~h.Thcir Delcrminarion.N BiolfDJ:'' arrJ 

Frrlilrty~J/SDils. 'lolumc 7. Pages ISl·l~~· · · :; 
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Antimony 

Kabat•·l'tlldl••, A., •nd Jf, Pend I••· 1992, TrtJu Elrmtnls In Soils dnd Plants. CltC Jtret~,lnc:. Doc. Ratl'Tl, Florid•. 

Attchlc 

C") Woolaon, E.A., J,IJ, Adey, 1nd J'.C. KeUIIC)'. 197f, ·"CIIrrclallon Detw£cn A1·11lli1Me Soli Arm1le_ Ettlm11cd by Sh; 1\fdbods, a'!d Rcspon5e or Corn~~~~ mo)':l L.):' 
.1:- P"'c~tllf,.gufSoil ~·citnt:tS9t:irtyof Amtrlca. Volame 35. Pages 101·105. 
CD 

Dcucl,l... E. 11ud A. R. S~~~ooboda. 1971. "Arlk.llie To:dcily to Q!l.lon and Scr;beans." Journol of £11'.Jir:>'llf1CIItal Qwli(t. Volume I. Page 317-2.0. 

· Farpsova, ~- 1994. "EITecl o( Pb, Cd, If& Af, and Cr on Germinalien and Roct Growth or S,tttpll 11lbtJ scc:da." S~tlfetilr Et~vlnJrr,.urttJ/ Cot~tancl"atltHt nr~d TCt~lcofosY· Volum~: 52. 
Page 4!12-456. 

Rosclgrt, R. G., and J. V, Lee. 197 J. ''The £1fc:ct of Anc:nic Trio"i~ 0111hc OrD'Nih of White Spruce Seedlings.~ WtUtr, Air, ttrrtl Soil Potlutfalf. Volume 2. Page 439..ol4 3. 

BtAriUM 

Chaudhr)'• F.M., A. Wall•te, and R.T. J\tutller. 1971. "Barium Tcnlclty !:. Pltnts." Ct~mmuttltlu Itt S~il Sdtrrrtt •nlll'l•t~l A111tlysls. Volume 8, P•~es19S.'797. 

BD711111M 

Kab•tt·Ptndlat, A., 1nd 11. Pendlar. 1991. Tr11cc Eltmrntslll So!lr ond P/111111. CRC Prar, Inc. Dnc1 Raton, fllltlda. 

Romney, J:, M. alld J. D. Childn:ss. 196S. "EfTcc:ls of Ber)ilium in Plantund Soil.~ SDil.SCiet~ct. Volume : 00(2). P•ac• 210.17. 

J!.omnq, E. M., J, D. Cbildr~t. 1nd 0. V. Al~::uncfer. 1962. "B~Iium and I he Graw~h orDU$b Be:ans." Sci1111ct. Volume JSS. Ptge• 7U·S7 .. 

Quftrrium 
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, . \\ 

·'-' lfc;~achlotrJCyclcpe111:JJit.nr: 
:·.· 

... 
Ualub~s. •:.:.1 .. 0 .... 1.~1. ,\dtma, £.!\1. Olt\'tft•''~n Dncm~n. L.lltnun, ~\',,\, \"Jn Dll, u,,\. ·urrhnld, J.A. Ullrk:llrt.l~.lbtnrlman, II lid C..\.M. \'In Curci, 199,3,. 

"l'hocotalldly S!udlcs 'IIJI!h 1At11r11 Jt:ti•·•ln ••ll•nd toil natri:nt solutloll ... E•rircurmc;rtol Tazlcufugt~miChcmiJt?'• \'olurne u. Patu 1079-1 0!1'4. 

·:·~ . ,... . 
. . :·~· 

l'et~tachi"N!Piicrtol · ~:_·, 

NIS::III"Mll, s .. lnd lllhtn. 191tl. "CI'I'Ittnlntlnn ~tr rcr htldhltln: lht Ut\'('lnpmrnl nr RIKIIC lllhr: 1-:nt,· Grill' Cit Srtr.t nr IUce IIIII Uu: Olftucnct nr Sulcrprlblllrlrc In 

? \'uirlltt." 81111. F11~ •• 4;riiul. Shlmlnt t'nh·. \'nlume U. P•tu 101·108. AI cite~ In U.S. F:lth and Wltdllrr Scr,ic:e. 19119. l'cntttc.lttnrllplrtm•l lla:.rmiJ to Fisl•, 

!; Jl'lldrif~. •n41nrrrltbrattJ: A S1n11prl~ Rnift•. ·April. 
':• . 

·!. 

v~n CicJicl. C. ,\, M., D. M. M. Adcm:a. oa11d E. M. Dil\'cn·v~1111rrancn. 1996. ~rh)·tarfldcizy ofScnr.e Chlr11oanilincs ~nd Chlotr.t,hcnols, in Relation tn Uio:a ... -ailabilisy in Snit." l~ot~,.. 

. . Al"fi"J So1t r,Jiutiatt. ~'oh:mc 55; l':a~;tJ119·13::!. . 

-, 

, 
':"'I 

="\\ · lf~,.,tcc/Jior 

.. Ahren•. J.l-'., and J.n. ~rl"t· 1968. "Rrdu,t!•tell'lf lttslducs nr lltpt•chlflr and Cbtarcllnr In Carrels nUll Soli r\JIIIllcatlnnl nf ,\ctl\'lltd C1tl111n." JtJurncl tt/ EctJnnirtlt: 

Entomttltltf. Volume 61. ra,;u 1541l·IS~J. 
. . 

.A.'umltnllfl 
, . ; .. 

. 
. 

Mcckay, A.D., J.ll. C•r•dut, anlll'ot, W, rrl1cl1trd, 1990. "\'arlallon rar Aluminum Tolcrante In Whitt Cl~n·cr." 1'1ru11 anJ S(tt1 •. Volumr t:!J. r1~t1 10 l-105. 

Godbold. D. L., :and c. 1\cur.er •. 1991. ''Usc afROOl Elonpcior. Studies Ia Oetcnnir.c Aluminum and wd Tall icily in Net~ abifl!f S«Uiinp." Jounrol f/Grrl fhJ'SI'rtlt'JD'. \'alum~ llll. 

~~u~~ . . ·'· 
. 

' 

I . ; • :. 

G/,jff;!Dison. A. and T. D. Ehlflusct. 199.1." Err cell or Aluminum on (i~OWih and Nuirient UFIJ\c or SINn /Yera abies ~-d Nrriu J)-lt'~lriJ rl.eniS." ffi'U • . \'olumc s. rjlse 1.1ti..S~t 

. 
• . : . l 

. Uupny,~ M., C. roldiCJuicdcr, and J. Dartclo. 1~9.5. 'ihmiroriac:41f Aluminum-lndu(Cif Inhibition oCR~ 80C'I£11ion in fcrur Mai~ Culti\-ars Oifl'tring !n Tot~iance ln Aluminum 

. and rnMan To11.icil)'." · fh)'lfoto,lll 1'11111tanmr.. Volume 93. rases 26S·l7i. :: . . · . : 

4 
... 

• • 

\"'heeler, D • .M. •nd J. M; fotltl. i991. "EITcct cir AlUminum cn.OftianJ, Aspar&£111 and Squash." ./mlrrttJI rJo"' Nwftllll. Volume 14(9}. r•&e 897-912. 
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REFEREI'<o=CES 

Errtl)msolr, Will, Stller 11, and Wt)(lh:n ( 19')7) rro·rides a cumprehcn!i''t teti~w llf ~ologic:ally·rc:lcv3nt terrestrial pl~rtt loJticny infcrmatio!'l. This source was re~·icwed t!J iil~lltify 
studies 10 d~yeloi' TRVs for lcrreslu~l pl~nl. llntt.l '111 tile infetmalli:ln ptcscntcll, t1nc (If more rcfcri:n«.s were obtained ~nd rcvio:wed to idermfy ~mr.ound·spccilic tosicity ,.,.lues. 
For some compounds, the 11\'lll~bic tnronnaliofl idcllllficd .1 sint:h! study meet in& the rcqu!rcmenls for a TKV, I$ discus~ed in ChapterS (Section S.4) of the SLcRAP. In most cases, 
c3dr rcfcrc:n':c wa~ ob1ained .1nd re\·i.:wcd lo ide nil f)' a sinj;le to11icity value t.o dc\'1\lop a Tlt V for t3cb .o;rrmpound. In a rcw c.nscs where a rrim;jry study cm•ld not be obl.;ir•ccl, a 
IOliCit)' value is ba~cd on 11 secnmbry sollrtc. /\s Mlcd below, adc!il ioral ccmpcmha ll."etc revicv.·~d to idcntiry toxit.ity studies Ia review, For compound~ net disc:usst~ in cfroytnson, 
W1ll, Suter 11. and Wooten ( 1991). the scient• lie litcnturc was Jcarchc&, and rcle\'ant studies were obtained and reviewed. The refcocn~es reviewed arc listed below. The study selected 

? for the TRV is hig.'rligbtcd in bold. 
~ 

"' 
BCirzo(a)pJ•rtrte 

Sims R.C. and 0\'trtaJh 1\I.R. l'IIBJ. "F'.:ate Clr Pnlynuclnr Aromatic Cnmpounde (FNAt) In Soll·rlant Systems." lll'sitfu~ Re•-lrw1. Volume liB. 

Bvw;(l)fluaranthure 

Slm' R.C. and O"erca1h M.R, 19113, "fate of Polynuclur Arvmatlt Compound• (l'fi!At) In SoU-Plant Sytceml." Ruidur Renrovs. Vetume 88. 

lfraclor 12H 

Wtbtr, J.D.,1nd E. Mro1~k.·Jr. J979 ... Polychlorlnalcd Dlrhenyb: l'h)1olos1dty, AbiOrptlnn,llld Tnn,lnttllen br rlantr, tAd Jnacth·aUon by AcUvated C.rbon.'' Bul!ttirt 

"' ENWtVIIflfflltllll C(ltttamllf•tlt~• 11111 Tt~xic•lt!ty. Volume ll. P•ct• 01-417. AJ cltcd In Will and S11ter II ("95b). 

Webef, J.D. and E. Mrozek, Jr. 19i9. "Pol)-thl«inatcd Biphenyl.f: l'h)'lctoxicity, Absorption and Translocation by Pl;1nts, and Jnaetivtlion by A"iva:c.d Cirbon". Bulletin of 
Eri•lroll,.r.ttal C011t"'"i"atJon 11"d T"xtr:t•logy. Volume 23. P•JC• 412·17, 

NitrtHJromlltics 

Md:,rlanc:, C. M., T. l'flccger,and J. Fletcher. 1990. •EfT~t. Uptakund Dispositilln of Nitrobenzene in Sevtral TcnC'Irial Plants." Environmental Tu;rfeoto&Y ond ClrtmiJtry. 

9. r.,a 'll·.no. 

Volurr.c 
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~Oits: 

II To C\<thtale cirosure dtuatio:l,thc follOOAin~ ~cnct.Jl p~idclincs ti.'(IC l:.lcd: Cllrcnic d.:ralicn rcpi~CJt!J ClpctSUICI occuning about to or more W)'Jo. includin.: ~~posurc clurinJj 

a ai\icallif=: sU.(;C, such .u !;trmin.ar•on ;~~r.d s!loot c!a-ciOj!!nCIIt. Subchronic durJticm vnerally lasrs l dJ.)'Itb:ough SC\-cral ds),, htr"'·e,-cr a scnsiti\-e life stap: i:r not · 

b 
uposcd. .1\culc dur:.tion ~;:n:rally irtduda c1rosu1U occunin, 0 ro: dJ)"'. .·: 

. Unurs~y fo1ctots o1rc used IOC,trlpularc atollicil)'nluc to 1 chnx1ic to'OAEL TR'\.•, Sec ':Np1u S (Section S,4) oflhc St.ERAr for • discussion on the usc ofunccu:~inry 

factors.· . . i I. · ' · 
c 
d 

. '' TRV v.·.n a!c:ulatcd by ntuhij!l)i!IJ: lh~ ID1i,ily \'JIUC 'lllilh the \tna:n.ainl)' r:~cf~! . ! . 
·The rcrcr.:nw refer to tnc source orthc IDticily '~l,c. Complete rcfct~IICc citations :11rc provided belnw. . , i ' 

1: Best Jl;ienlilicjud~o-mcnt \lo't' used IG idcnril}nmccnsinry &tt«. Sec CharterS (StctiCII'I S.·U.l) for • dlscuniml cnrt.c: usc of~sttcienlilic judsemcnt, F:~clorJ c\'alu.slc:d 

include lest dllrarion, CR~logiUI ~clC\;t.netl or r:ndpoil\1. aMI c~pcrimcntal desipt. 

e.oo , • 
:BWC · • 

LQ,\EL • 
~OAEL .. 
f'!OEC· • 
TRV • 

. ': 

•, 

'• Effccth-e con~chlf:ttic.'l b ~percent of the test cr5ani-ms: .. 
II ish molecular wcr~l · • 
(..('\l~st Obscr\·cd ,\ah"Crsc EfTcclr Lc\-cl 
No Ol:scf\'l:d ,\d"Cnc EfTctss U:\cl 
~o Obicr\:Cd Effects Concentration 
To:ticity Retcrena: V1lue ;, i 
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Cyi.nide. totJI - .. I .. .. -- To'\icity v<)lue not available. 

Lead Chronic lOAEL Senna T -16 0.1 4.6 Krishn.1yya and fledi (1986) 
C) I . 
1 ~~Mercuric ebluride r\cule Darley 1 J.$.1) o.tw z,. 

I 
0.341] l'andact .,r. (19'n) ,. 

I I · NOEC 

Me1hyl mercury -- .. .. -- .. l TQ1dcity \'<tluc no1 :tvaililblt!. 

Nickel Chronk IJush beiln 25 Not 25 I Wallace ct a!. ( 1977) 
NOAEL shoot gro\11.1h applit3blc 

Scl,nium Subcl>ronic Alfalfil shoat o.s 0.1 I o.o.s I Wan et nl. (\91:U!) 

:0 
· NOAEL \loiCight . 

0.01' Silver Not speci lied Not specified ' 2 om. Kab&!a-rem.!ias and Pcndias ( 1992) 

Thallium Net specified l'Jot sper:ilicd 1 0.01· 0.01 t..:1bata-Pcndias and Pc:ndi01!\ ( 1992) 
; 

Zinc r~.o.~~=~ ro"'A cr <:,.t11rfnrr h:~~t~PV ' 9 (1.1 

I - -
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;;-~t~~~X~f:~1it~~.·~:1:i~t~'~:f)*~~ .. ~ ::r~· i· ·\:{{:r.s&.i~ii?i!N'r!~~~~,~~~~~T.'!~1rM~t:'i.tl'f.~~-t¥.f::~.~:.~;~: ii,?*~rj¥. a.~t~t~·~E:-
~}i~~}?.f~~·~j(.~·:<{~!'l.t~f~l 

• • ·-;.-,._,).,..,.._.. ... · •-•:• • • •·· .. ·• · n .. ,Y~,.~" 
•:-•~.-r;:J ... ,.. c'<'f~.!i' · • ·• ,,.,,""l.;, •. "'' l'r -r .,,,.t!..A. ..... 

, , ......... ~ .................... ·,-,.·~ ·-;.:··· ..... -.. ·t ~- -:~.~~~ ... ...... _ ·~r·--- ........ \.~[·""'i'="·'·!\'"'·" . ., ... r.t_,·~·,';l1·:::··.r..-·, .. ·i;!~Ji~~- -~···~"·t:'=r_ .. _ ~-.~ ..... ,, .. ,._ ,_1(:·,~ ..... --:.·-~·~·- .... 1'- .. • ;-.·::""! t t..·:-.• . ·"~<~~· 

~ii~·~~~:tf..tt,;,.~:: ~~t-·:':Vd·:~\•\.~1--~~lf~;·!i ~,·~ nunil~n.ind~ ~~~-i:Trs•·M~~ :'f!.•·_;.--;;~fS>4·11;o,;j>.-;;: ~tlvnc.!r ~n!~··,_ ~1-n~:fr~":v ~~~i~J~itercrcnC.e.nnd
.Notti ~d~~~:tt} 

~·~r .. •i:•!: .......... CORIJ'!!Un ~t.~ '" ·;~,;;')~ ., !·~· ·· ·~'- ··-;;,r.! Jt, -~ ·:-- .... ~~ '-.:.onttnlra Olh :.:'Jf ·-·: ., i.; ·'f'•,;;:· · t· •. ·A"··r.-"C·:.•·o,;~~.:·r;;:.f!!'.::-... ·•"1,:'··!f'··
4
._! ,:. ; -·· 

}·;~~·-··"'it,'".J.~t-_.t(::'i.··~•;.r!·.,..,.,·:.~~?;;·, ~'-1-~ft .:..,_. F.ndl'nlnt.!.o~·.i ~~Qrcanhml~ !;:.~~,)~;.-J;_,!!K :.Ji\Vaclor.u:l"l· ~~lol'~~r. ~ot"l'~~'•'-'""":..·-."~~!if::~-~::.'•"!:.;:. 1; 

Uepcaehlor ·I . Chrooic I COtnol · f 1,000 1 Not 1 1.000 J t\hrensand Krins ( 19t'S) 

NO,\E.L 
011"1"litable 

~ Hc~~chkl:orh~nc 
t -

ll h1~rganlcs (mK:'kc:)'' '.: · 

ll ,

1

. ,\luminum 

I . 
) 

I· 

.,

1 

Arscnit 
I . 
• 
Barium 

Dcryllium 

C3dmiutn 

. ~ ~ 

Ouomlun• (hexa\'lllcnt) 

Copper 

'I 

Trt' icity villuc not 3\";ldable. 

~: ::'.::::~- ;: {~~~;~ :1~~:~:(F?~~~:t~'UJ:~~~: :r~:~£iJJ!f~11f~f:~r .. ;;w~ffB~r:c:i~:~; ~ff{~\;~
~ .. ~=:~·{t:~r~y~:_;_ -·:-~ r:-

Snhc:Junnic 
:-:0,\EL 

Nnt srccilicd 

Chronic LOAEL 

Cltmnic l.OAEL 

\\'bite clfiii'Cr 

secdlir>g 
eslahhmmcn 

No\ SjiCCificd 

Corn)icld 
(wci~;ht) 

U;~,r ley sl1oot 
p01'1h 

Not •rccilicd I t:ot spc:tilied 

Chronic LOAEL II !;Jifuc:c 
- " sccdlira~; 

~;:oMh 

1 Subc.hrcnic 
EC50 

Chranic LOAF.L 

Li:Uttte 
&n'l"th 

D•rlc)• 

r 

.so ~, 
·. r: 

5 

10 

500 

10 

2 

" l.S . 

10 

. 0.1~ -~ M:u:kay c:t al. (1990) 

o.rc: o.s Kab3ta·re.'ld•as and rendias (199.:!) 

0.1 Woobon ct al. (1?71) 

O.Ol' $ CJ1audry et al. (1977) ·· . I 
-- - _l 

O.Oic I OJ ~llb:ua-rcmli.u an:ll'cndias ( 1992) 

O.lc .. 0.2 Burton cl :d. (198-1) 

0.01 0.018 Adc:m:a and Unc:n (1989) 

0.1 ·J.o Toh•Clncni :~nd Uc!'str:. (1979) II 

:• 

:\ 

.• ~.~!".::.: .. · ... Ji:.~:: ·~-:~'"·-.!, ·~ ... ; ... ;;r'.'l 

''j 
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C'l 
l 

,:... 
N 

Acrylonitrile 

Chlorofurm 

Crotonahlehyde 

l,4·Dioxr.nc 

Formaldehyde 

Vir:yl chloride 

Olhu chln:rluted OrjtarJics 

Hcxachlorobcnzene 

llcxach lurobutadicnc 

Hexac:lllorot)'Ciopc.+atadtcne 

Pcnta::hlorobl:nzcnc 

r•cncachlororhenot 

PcsUcldt.t.(J.!s:/ke) 
. . . .; . ::.-.~:~:!·;. ~·. 

.. ·: ........ 

4,4·-ooE 

TABLE E--5 

TEIUlESTRIAL I}LANT TOXICITY REFERENCE VALUES 

·-~' 

Aculc ECSO 

Chrcnic LOAEL 

Leuucc 
growth 

Rice 

(Page J of IS) 

IQ,QOO OJJI 100 

17,)00 0.1 r.no 

.·, ··• .... ~- ~ ~ 

':" '"'' 

Toxicity value not available. 

To~icity \'alue r.:Jt av;ulablc. 

T uxicity value not 3'-'ililabh:. 

Tm:ic.ity V31Ul' not available. 

To~icily value net available. 

T o:ticity value not avail;~ble. 

icily 

~ 
..... ·-~~.: -

Toxicity value not a"aihtblc. 

Toxicity vahJc n('lt ;l\'aililblc. ---
· I JJulzcbos ct al. (1993) 

T<lxicity va!uc not ;walla hie. 

J Naga.o;awa ct a I, { 1981 ) _ _ll 
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TERRESTRIAL I'L,\1'-'T,l"OXIClT\' ltEFEJU:NCEVALUES: -

;:-~.:....·-:..=~:... ··-- ·-. -==---· .:.=:.. ·....::::.:_-·:..··. 
-··· --· .-:-::-=...:...-.i.-::.-::..:-=.-=-::.:---=-·:-.-::---::::.:.:.=-:-:. .:.~::...= "':..- -- .• -·· 

.. 
i1 

. . :/ 

~ 

-· ~ -

(J•a~e 2 or 15) 

-~ ..... ~ ........ , ..... -.~ •• , ..... ,ll·~- .... ~ flm@~ .. ;rn····~·r~-~·-r.·-··· -·-~JJr8-BJtjl .,. -.~ ... tU-z,.'-'1· .. -·. ,., -~ .. ,.1--·.,J ••• . •.• l.i 

' •;·• a: ·.-:·_. ~·lo • 1 l:. ·•• .,:. ""•t1 ·~,· I ~~~ ''i~ "> ., ' ' .• .• ~ .. ,- · ·• ~ 'J ' ~ I ""' 'i ~· ( ~ ,-,.; --::. <•' ... .v:"·.,.·"T.~,,~-~jl.- \'," 

i,~~ .... ~f~\§'~-1'~~I~~:iiti/!s:tl: :-.~it .~t~.~§.,. ..... \~~~.,~~~~~~ t '} _ .1-.1':~ •• _;~~~ .. ~ • ., • -~;1h~~~w&i.~~~;;!r,;.:rr:.!')f~~: 
l ;r::-• .:.y • .;; ~~?.'1"-r :o~i•':- ~...:~t ... \~~~.-.!>~~li· , ,~,.~-'-' · hf'•~>t~ • • ·····~"~ : m ::M ~ ·~~· tB ~ ,f'O"f;!:.,ro:"t'.J:~ • ~r,~;b;._ ;;- ,;?-:.h: :f.:~ ... f'·~~ .tr.·::- ~:·-~ ~;~~?:'·-

;~?.4tii":~;,·:.-..~~iJ:l.cn~~~~;~d~_ .:t~~~~~~ :llou'i:~uon.and~~ ~.tTt3~~ ~6-f{~~1e;t;'\~,1-~~ ~rnFr·c:,·~~·.~~y,~ · .rrn\:'"~' ~;;~1?.5:nC:r;r-~nie·arid.~ntes~W='}~~~ 
,··-·~·1-t.Jo::;.).~~ ontP.oun ,..._:t>-• ... .-...r. ... ..,. "'·"· ;•"•·v·ll"' ·...-· ...... ~ ··~-- h:. tttrn til 11n,. -· .~.~- ·t.·'lf&' ; "'-'\t•·r .. e ¥~- .... ~~'W.t""r""'~!:t'm·r-_..~ .• · . .::·c 

:·.:1\.::'[~~~n·~·~~:~J ... ~. _: :..-.·:,..:::r,"C:-rJ?i$-l :&i:i~E~!Ir.c~in.~a •• ~Q~~~"~~~.!.'!.l C!P-~~~.:~..t: _ F.acc"rM~-~ ~t::-:;~~~· ;.t::;,~~'l!~ •t.~.l);.o .. \~'1'Zt-:":-:£..;·!tii:.:.· ~ 

llndeno( 1.2.3-cd)p)Tcne . . Nol B\-ailablc - - - Toll;ic:ny ,-a Inc nnt .,~11il.·ll;,rc:.-

. \. 
. ncnz«'{:t}pyrcne tt!'ed :ts ... urrr(::llc. 

I •

1

-f 

9 
•• • • • • • :'" .•• " •' •••••-:-t"-'"lf H- 1 ~L·--~· .,. J4'"'\··•.Y~--.~•"'l~~, ........... - ..... --~-.f"'llll"~~-·"'•••-g~a,~1.to~• •.1-.,.._'f&.--••lo.o 11 ...... _ ~· .... -l -.~-- ••• -··-

• • • • •.,:,(' lr-.•.J•.,.• •• • •. ._,.,., ...... •·-~;1--';,'~~~•":", .. ..,. • .-~ ·--~,,. ~::.o;.,t£,: •••'·'P"~:~·~ .. I~"~• ~~~t ., ..... .-) •."'(·,.••"'.c\•t;,jl~•-• • • --~• ''\•,r•.• 

1 r"IY~ ~l9rlna ~~d. ~!1"11~!'~·1• {~~~.!'>- <P.Ii~s:J:i.-J~i~~:K~.i );.Ji~l\~ii!{~~llrP.~~~~~~~'i"~~
t\r?l-t~~H>.6t! ~~ ... ;_i::-;.~~-h·~ _i:i~r;.;;t-;·:t~. ;:~ i!.:~~~:~ ~~ )c" ;_=.;;,;:r ~~-~:; ~ ~ 

IIIJ t\JOCIC!r 1.254 II Ouonic I Soyl~Co1n I 10,000 I ;: Not I 10,000 I Value for fnxic:il)' or ,\r('(Tor 12SJ 

~!OAEL 5hoor.\\-cl~_;l11 _ :.rjtlir<tbl: (Weber 11ml ;\hC't.dc 1979) 

J------- . I ' 

~ .. - · . · · · . - · ·~t,: :.l ~~ :.t.~..:.;}~~~;::s::"';:,~~= .. ,;~~J.-.'"i~~:r;~,;~~-
1r~~~~~:~~!~;;.=--:::~-;-·~-~~'Lr.~.~FP:=t:"t-~;;;··-:-.~m~=-·i!~{·;nr:i.'~~.;..;.::

-i~:-. .,;-:~.~·-;: ;·.:.-.:.:-/::. 

;'! ~!~~J !'!l~~~ tc~ 4 .('!W.~GJ. ! .~ ~ ... ~.: t. ~:~::~~: :i .·;~"~~~~~~~)~~;7~,,;.• ~~5~ i;~·~~:.M~ z!~f:,i~;;!;~~r;flt':\!J!~~~tf.~!~f "t~.t~~~~ ~;;~!:'~~~~~ ~;tt;-:;~-~~~I ~~~·!
: *-;~:: :f: \ l;;;,-~ · . 

1.3-0inilro\lenzcne .. .. ·- .. ·- Toxicity \'llluc: not :t\;nlal•lc: • 

~2,J•Dinitrololucnc .. - - -· .. ·Toxicity "'31uc not ;wail able. 

II 2.6·Dinifrolaluenc 
.. Toxidl)' \'ilfuc not :S\'3illlb:e • - - .. - - .. 

Nilrcilicnzcnc - ; - - I' - .. Toxicity '-"alue n~l 3V3i1abil!. 
.. .; 

rc:niachioronitrabenzcnc 
·-.· .. 

·•i 

-
To;~~.ic:ity.v:aluc net •n-ailable. , 

·-·· .----.-, ....... -.• , • .• ~-- · ... ;-;-~ ··1"'~''1···-~··~·--·····• .. -.-~--~.,-·"'·-~-·s."•'-"t·-J:q:I';F'i;"---.-. •··•~::rsH·i~ml:.'"-~··
-· ·~'iJit";:r,·--~ .. ·!-tt~,~~--~~'"''""•"·"''~'·- ..~, .. ,~-

J~t~l!tt.!!t!r:s.(J,~Jc.ill,;:;.\:.~~r~~~~l-:iil~!4¥.{~1;ri..~i!~·~~j~~~AiPJ!~?f~~;;;~
l.~;klfi11;~~~S1f!~~,~~;~~1!:~7;~~~!~f~$~{¥J~;~~t~,t~J.~-:~, 

llis{2·eillylhcxyl)p~rli:dolc f.. -· r •• -~ - J. ·· l - ~ To ~tic~·~· \";llizc nN :n·ailablc. 

01(n)oct:IJ'IUh3latc I ·· I ·· I ·· I ·· f - I Tnllitily \'3lnc nol, :n11il<tblc. 

'- :·:: · ·.:·· .. :·:··-·· .. : -.~ ~ ·--:- - ":'" -~!:•$irl;~i~~;{z:."'-~~a~~;~·~;&"t~1rl,~~!l·~-···!lr!!>~::)-~\.~:0:.!.\'t:r;;~m.~~~ti':.!R-!1.',.;-·'~~-r.r.-M:r
,:r~~'i~·~t:.ll ~r-.~~·-<!•tr::.•;r·:".r 

'\'(IJIIIIt.or ani CO DUIIdl )i 1'- J':!''·"" ~. '[ .r.t-. •• ""'' I ~ ti:!.'T ~~"Joo4j':,:• ·!'..\<' • • ' r-.v.:.~·· ''~t;al:>• f!l~·-& ... ~;.··~:_- ;"• .,;,~-i'-\:'o'i-'! . 
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~ 
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TAULEE-5 

TEIUt.ESTIUAL PLANT'fOXICITY R£FER£NCE VALUES 

(l'a~e 1 of IS) 

Cl 
I 
.to 
0 II Tolal high rnolec:uillr w;;ight (HMW) I Chronic I Wheat I l,200 I I Not 1,200 I Bel"!zo(a)r)Tene toxic:ily uscrl "'I' PAH I NOAEL. I applicable represenlath·c toxicity or au HMW 

I'AHs. Thi11TRV may be u~cd lo 
tharatlcrizc ri~k oflotal BMW PAHs 
lo ten-c.~ trial plimls . 

. ---,---

I 1,200 / Simaand Overcash (J98J) Bcnzo(a}p}Tcne I Chronic WJteat 1,10() Not 
NOAEL applicablo 

Bcnw(a)a~lhrKcme 
., 

Not av•ilable - - - I 1,200 I Toxicily value not available. 
Bem:o{a)pyrcne used as !\Urrognte. 

Benzc(b)fiuoranthcnc I Chrf.'lnic wncat 1,200 Not I 1,200 I Sims and Overcash (19SJ). 
NOt\Ei.. applicahlc 

Benzo(k)fluur.tnlhenc I Not a11ai!able - .. - I 1,200 I Toxicity value not available. 
Benzo(a)pyrene used :as .surroga1c. 

Chrysene I Not available I .. I .. I .. I 1,200 I T~icityvaluenot available. 
Benzo(a)py.-cnc used as sur~:ogatc~ 

Diben%{a,b)anthracc:ne .... I Not av..ilab:e I - f . - I - I 1,200 I To:Jticily value not available. 
used at surrogate. 
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TABLE E-4 

I 

MAlUNEIESTUAlUNE SEDlMEi\'T TOXtClTY REFEitENC& VALUES 

I 
' _(l•:.ge 8 or 8) 

IU:Ftllf.NCES· 
. ' . 

De raull ·TRVs rar sedtmc:nt1: ,in mJftiiC ;tnd .~nurillc h.tbitiliJ \ro'Cfe. id~nti lied rrom SC\":111 ~c:ts of lo-..ieny \'.1[~· (stJndauls, ~ndiiNitkl, and plillclil'lc:s) prcscnlc:d belnw, Wl,ilc lome 

cornpound·srccilic nurinel~t~rinc tcdirncilt to,ieiry infnmution is nail1blc in the scicntilic lilcr~lure, l\'3ilabh: to\icil)' ''31ucs "'-ere ncl used beaus~ or the con•pc•ity in 

undc rsundins 1 be rol c of n:atut all ~'-«!:llni n~ stdnr.cnt rca lutes (such as G"'Zi n s iril, anur.on i.1, su lfid:, J(lill)-pc:, and orpnic c.ubon con rent) in tl'ldci I)' ro benthic i nvcr1ebr.11 cs, :\mOil g 

these set1 ah-;aluc,thc lo"-cst.n"Jilable todcit)'\'Jluc for a paniad.tr ~JICIUnd \1.'21 ~.Jt1rrcd .u thcTitV. In m.~ny QSCS, r defAult TRY '1&11S calcul.lllcd from the: .:onc:srondin,s 

freshwater TRV using EPA's equiltb1ium Jllfliliani!l,& 11-rfllwCh, asJuminJ .ll 4 JlC'""' ct;anic ar~an content. . . : · · . 
. . . . ! ' . . 

,." \ ... I 

llull. ltN. ;tl\d G. W, Su:cr IL 199.:. Tt,.fc:DI(I~i:al Btotcltf'fl4rufor-Scrttr!irtt Co11ta."!!i~~~~ ~~ Pcr(,titrl c,,;:~"f"r Efftcts 011 Stdimf'III·Anoelartd Biolt~: 1994 Rt'·iJi""· 

ESI'ERITM·9'/RI. En~ironrr.cntal Scitnccs Di,;lion, Oak Ridge Nationaii.AtdaiOI)'. Oal: Rill;c. Tennessee. June. . ' · 

Lon~ E.R ,o:~nd L.G. Morl;ln. 1991. 7i:~ Pat~linlfor Blttlo~:intl F.Jf«ts •-/ SnJi.'ITrnt .. 'io~brt! Cor:tlli-rrmriiiS Tar('r/ irr tlot ,O:atiolltJI StDIUJ 11"J T't"Js ProgmM, r-:111inn.lll Occllnic Jr~d 

Armosrhcric AdministrJcian (NOM) TcdlniCJI Mcmoundum ~a. $, OMAll, ~OM tlation.tl Occ1n Service. Aut;Usl. -

. 
" , I • 

uns. E.lt. D.O. MacDon:ahf. S.t.. .Srnhh. and 'F.D. Calder. 199),: Nlnridencc or Ad\ctJr: 'oioln,ial ErTcctli \\'ilhin RaniC' nr Chemical Conccnrr:uions in Marine lnd Estu~ri"e 

Sediments. ... Eln·lm11mmtat Manatthfcnt; Vclume 19. PliC$ 81·91. · · . ·· .. 
. . l . . 

Ma~nald. D. D. \993. Dt\'tiDpmtnt ofGn ApprOtlch ttJ tilt dsstnmtnl afStdir.1t~~t Qrlorilytn Florld11 C.~Wtlflllirtc;t. Florid;~ D::ranmcnt of &vironmc:ntal Rc:£UI:~.tion. 

Tallahuscc, florida. lanuary, .. : · : · · 

Persaud, 1> •• R. }lliii:UaG~:~nd .~: II1)1Dn. l'i9J. GuiJclir:es for rlull'tol«liott Gild "'I:"~Jtnftltl ttJ.fquiJtit: StJi~tnt Qualily ,,. O~ttvlo. OntJril) MinisUyt~rtlle Cnllironmenr. 

· Qucrn's l'rinrcrofOnt~rio. March. · 

u.s. El'A. .1993. Tn:luriitJr B~b fo,. /krili"K Sr.flmtnt Q:~alil}' Crirrrla/or Nonla11lt drranic Co~~~mJtrantrfOt rile ~rwiorr ufD~thlc Or8anlllf'.S b.r UJing Eq••lllbrlum 

rarrltlonlng. office orwarcr. ErA·Sll·R·9l.Oit. Scplembcr. ' I . ' ' .. : . 
' . . I 

Wathing~an Stale Dc~nn11:nt of.Ecotoi)'. l9!iJ I. Stdlmml MtJ~~~tmtlll StdNorJ:. Wa1~inSton Adn,i:l~llnti\"Wl ~ode 11l·2~ •.. 

I 

I . 
i . 
' .I 

f 
I 

·:: . 
. 'j 

.n 

.. 
·':· 

I, 
'·• ,, ,., 

.. 

. . · -t'~.:! .. rt~·\ · ~ ~-.. ,~·~=!· .. : .. :! _t.j .. 
'·· 

"~/-:---:--. 

. .· .. ·: 

!,j __ _ 

q 

~·J .: ·-t~ l' -~ 

. I 

.,, 

l 
-I 

I 

j 

..• 
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TABLEE-4 

M:\RL'iF./ESTUAJUNE SEDIMENT rOXICITY REFERtNCE·VALUES 

(I' age 7 of 8} 

Notes: 

a ~cdimcnt TRVs arc in unics of micrt"gams per kilogram (ugl.ks) and milligrams pet krlob'aml (rng.llcg) ror CJrgan1c and inor~nic constituents. rcs~~tcti\'cly. b \'Jiues arc in U11its nf liters pt:r kr!ogram (L'kg). K.. .. Org:~nic carbon normalized sarrtron coeffi~icnt. References and cqu;nions us~d to (alcul~lc vah•cs art provh:l~d ln Ap111:ndix A. c The rdcrenccs refer to the study or studies from 1.thich 1~ endpoint and Qllltcntraliom Vtcrc identified. Complete rc:rcrel!tc citation' are provi:lc:c! below, 
d Sediment TRV a;h:ulated with the followin,g equation: 

Sediment TRV- Marine/estuarine turface -water TRV fiable .E.l) • K.,. • for.t, 

.::here, 

K.. ,. orgJni~ carbon panition ccefficienl, ant! 
r ....... fraction. Qf organic caJbc)l\ inlxd icdiment, assumed to b; I. peJcem .. l).()t. 

K..e values are discusst:d :n Appc:ndi" A. 

!;qP - Equilibrium Pan:ucming 
ERl. .. EfTc:'IS Range-Lew 
UMW ... lht:h mt'li:cular wei~t 
l..El. • Lowest I:Jrer:t Level 
NOEL. .. No Obs~rv~ errect Lc.\-c! 
TRY .. To~ticlty Rcrerencc Value 
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TAULEI-~ 

,\'· M.\IUNI-:IESTUAJUNE SE-;DIMENTTOXICtT\• nEFEnEr-;CE VALUES 

(l':~gc 6 ur S) 

-•.. . ,: .. _;;,.:_ • __ ~ ~ •. ;1• ·-~: :--~. <:; ;~:_,.;.~\~ ~~~-·:~~j- ·;: ::~~~~·:·.::i~~~ ~ f,~~~:;s:~~1~~= ~~:{nt~~~~FI ;r;~-:~f ~;_!\;·::;;E:~~-~-~~~::•::: >~=J?;>~·:-;···-- ··· :. --· 
· · ·.- ·: ~.. . , ··:~·: ·;· ... ~~-: ~~~t.1•!1~fJEtluari~t:~~ .}~'::'.:!·'~'; .... ~:;.~~·.~.:.:-~~- ~.'-!..~~~lmrnf~·~ .1.~ :";:~::~~ .. .!};7J~···:-!~(~~--~-·; ~:·. ;: ··':~::·.:·. .. . "'. 
· · -·· ·:-.' • :·, : -,\ ·:<- !iurhcr;W•ttrh1· ;:·;.-· (;_ · :' .... ~t/lh' · -iTR.V-(div:l.'· : .•. -~- .,' ., : .. · i-·:·:·,.:' ·· ·: •· ... .- ··· .·.- ··~: · •· 

. ,. :.:-.· ··r •. !... . . ..... !~·tt: .-.. j"':. 1.. . •.• u "'I'-· .• .,..•. -~· ...... ·. -~ :~ ·.-. ·. . ... 
•·· · .C~tmpnuntl ·_ . ..:.·· ,·:· ·· !~ :.::..~·;;,!:Til\".~· :: . .:' _. :•· •• ,1(,\'Jiuc'~·;-~ ·,..-::"rkht)~l:i ~:-.··:.;;:~· .. ,;:;t':lttCtrrntf'lniiNntt•~-'--. . ·. 

·, 

lllcc •rplic:able I . ~1'1 
.IJ111ic:.Jl-lc. -
arplic:able 

~ ........ blj__:""' 
~oc ~rrlic:abiC: I 

:-:'c11 
·~rplic.~l>:c 

21.0 Rccommc~lcd SOEl. ftll' fl0tid.1 Dl!R IM.1t0onotld 199J) • 

0.1 I r-;, h\\itif)· dm a'·ailablc r(lf cli\'3lcnl inorpnic mercury. 

n.t 

Tn!o\l rr.crCUf}' i• u•cd "' sunnJ;~lc:. Rc~=nded NOEL 
(m Flmicl.1 DEll (:.bcl)(..,~ltllfJ~)). 

l':n ,.,,:cit)' 1bt:t :1\.liT:~b!e rill m~tl,,:, ~!.rcur)'. T ~•al II 

nl=lttll')' i~ tL~ctl.n mn~'lc. P.et:ommenolcd NO!ll. (l'r I 
, fhnid~ DER (MaeDc:~~ulcl19?.3}. 

I I I' • I • ~0.9 I TRV iun EIU. ,-,lue (':",;cui. 1?95). !I 
• I I 1 :· ;.. I 

Z.:oc lppli(.ll}lle I t>roc 
arplic.ablt -

t-:oc applir.alllc I r-:n, 
l('plic.a~!~ -

NIIC arpbcable I· !>let 
arpli(.t~le 

· Notarrli&ble I l-tot 
arrl_i.:~blc. -

~oc •rrtiablc I Not 
~rpJt.:.atic 

'· 

t-:r•! . Sncer:i~~ ar lollirity \-a!ue noc I''JIIablc. 
A\-,ibblc 

0.5 I Recnmmcnded !'tOEL rm PIOticl.:z OER. (M:dlofu1d 199.)), 

t-.'111 

u-a&bhlc 

65 

'I 

Sctccning or tl\litityYIIJH: notav.ul:able. 
----·1 

Kccommcnt.Jcd NOEL fat Flc:sicb DER (Madlonaiiii?!H). j 

-' r: 

., 

· .. ~:.i~:.' ,. .... . ::.~:!.· ~ :~;: ~J'~ :---~ .. ·-:~{~ ~ 
.-

l .. "~" :-~--=-=-----::-~·:'----:-:-:.c.-:-::. __ :-::-_ ---'---7--"'7""":"-==--
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TABLE E-4 

MARINE/ESTUARINE SEDll)rfENT TOXICI1'Y REFERENCE VALUES 

(Page 5 of8} 

Aluminum I Not applicable I Nl'l .N'oc I Seneninz or toxicity value not availabl,, applicable a~"ailable 

C') 

l 
Anl•mony NN applic:.~ble · No1 2 TRV is 1n ERL valu!: (Long and Mor~rt 1991). I 

appiit:.1ble 
..., 
Q\ 

Arsenic Not appl1cablt Not I 6 TRV is an LEL value for fravincc ofOn!ario (Persaud rt ·applu:a~l~ al. 1993). 
Barium I Notappiieable I r-.'o! 20 TRV is :r U.S. EPA Regjon $ gUideline ~r.~lue fer :•Prlicable I ,la!Si ficalion or tecfirneniS for dclerminillg tbe 5U!labj[jly 

or dredged mate,ial ror open wat~t dis-posal, as cited in 
Hull •nd Suter U (1994). 

Beryllium I tt01 applicable I f'tot Not I Scrtcrlinr, OJ' toll icily \llllue nCII available. applicable a'-ailable 

C•dmium 'Nee appliQ blc NDC t,D Reo3mmendc:d NOEL (or Florida DER (Mac:Don~ld 1993). applicable 

Chromium (hcnvalcnl) 'Not 1pplicablr; Not &.I TR V is an EIU. value ro; total chromium (Longo al. 
•!'Pliable 1995). 

---------- -

Copper I Not 1,plicable · I Nat 28 Recor.un~:ndcci NOEL ror Florida DER (McDonald l99J). 
1pplitablc 

TO'"I C)'lnide I Not •pplicablc I Nor TRVis I u.s. EPA R~:gion v suidcline nlue ror 
•pplictble ~lmification of scdimcn11 tot determining the; svit•bility 

or dred~d rNt:ri.al for cpcn water diJpos~l, .. cited in 
llulland Suter U 

------·---··------· . 
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. ~~*-31iif?~~"it¥W.1if~~&Je;~~~· .... m~~§li!~~~~~~~~~~~mr~~mm;i~~~~m~~~~~
~~~m 

~~~::~{i~~~. ~~~\l.~~~':~7~1.l 
I 

:"1i~!,"'' 2, S1~"l~:...;•'"'-< 
~ ~ •. ,,:',,)r~f:¥;.;rrH:'~d 
;'{.~~······~""--.: . ..:.-..om aun . 

. . 

Vin)i dlloride 
3,810 ·' · · · 11.1 

f ~19-!~~Hi!;i.;,~;;;;.~,i~.i~fm~ ~ 
Ucxach1ouiienuni 

TRV was alcularccJ using OC-bucd I'Nrine scdimc-nt 

qUllllily ctitc:ricm from Wa~llin}tton S~re Ocp.1ftm~l'l1 or 

&nl{'£Y (!. 99 I) and a frzctionml OC conrc:nt or 0.0-4.' 1s 

foii011.'S: TRV .. 0.3! mplt.: • 0.~ • 1000 u"'"~ · 

Ucuchloroburadicnc 

. JlcaachloroeyriDpmtl&litnc 

'rc:ntae.hlor~ 

PcftU•chlorcpbcnol 

l~t.~iikiii·;;-:w~1~i.R~f'~.r•AJJ 

4,4~DDE 
t ~ 

· Jlc:ptDchlor 

IICuehtorCIJihenc · • .. 

;·! 

-

Not 1ppticable 

.. 
I 

O.G7 

-
1.8 

-
Not I;!PiiQblc 

-
0.00]6 

-
0.0)] 

' 
No: 

•rrli~blc 
lS6 · I TRV "''U C.1lcul1ic:d us in& OC·b~scd rrurine tc:tlitnenl 

qua1hycr!lcTiOII frnm Wnhin&tN,'S~Ic: Dcp~rtrr.en1 or 

:Ec:t-;o;::,·(l991)1nil a fr~aional oc conten1 oro.o:,as 

rnllows: TR\' .. 3.9 m~·l:& ·~.01 • I 000 uJ;/rns. 

9,510 

)l,14F 

Not 
llj'J11ia!:ole 

~~~:t~~G~~ 
~·:<~ 

26.6 
· .. 

lliS. 

360 ' .. ·' 

~· ~pliQ'bk I · 1.7 

9.530 IJ7 

1,1100,000 2376 

TR\' was r:alcub1cd usin; Elll" ~r;n~ch (Et'A 19?l). , , 

I'J~uminc a fraaio...!.a1 or.,,nic can1c:n1 or 0.04. " ·:; 

TiW 'II.;U alcubttd uslns Eql' lt;tjlro.lth (EI'A 1993). 

.usumin;c a rr:aclloftlll Cl'pniecuntcnl Gf O,OJ. 4 

TR \'is m.1ri•le scdrm(nl quslirJ crilc:ricn irorn Washington 

Sta:e Dcr4rtrr:cllt ofEcolt>W{I991).. . · 

~~~ 

Rc:commcmfed NO!L for p,.:'•DDE fer Floria OSR 

(!-r"Dcmlld 19!JJ). . 

TRV ""U calcublcd UJin; Eqr OJFPio.lCh (EPA l993), 

auurning 1 li1dional orpniuonlcnl.cif 0.0.:. 1 -

TRV "''II c;~lculatcd win' tql' .Jppro•ch (EI'A 199l), 

• mcticmal arpnic: 'ecnt~:nt of 0.04. 4 . 
I; 

J~t:'llo' 

. .. __ .:-~ 
-....... ""':---

i ~!)I, ;•. • • .. . _, , .. ,. •,,j~~;:.::e:~J w 

/.. ·,1. 

·' 

' 
-~~·.c __ ---_--.-------===~============~~---

___,_ · .. .,.# 

.· .-. 

I' 

~:~ 

~,.J\.(lt"·J . ... •; 

I 
. I 

I 

·I 
I 
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TABLE £..4 

MAIUNEIESTUARINE SEDIJ\lENT TOXICITY REFERENCE \' ALUES 

{Pagk!3 of&) 

Bis(2-eth}'lbuy1Jphthaltre I Ne!appli~ble I N!!t 47D TRV wu calculated usin& OC-bast'd marine: 5ediment 
iiJtplic:ablc quality crilerior: from Wasl!i11gton Scare Department of 

i Ecolog)'i1991) and fia1;1ion~l org11nic: carbQfl content of '~ 
!! 

f}JJJ. 15 foJIO'NS: I 
w 

TRV • 47 ~r.g/'.cg • O.o.s • IOQf} ug.'rng. ,:. 

Oi(n)oc:tyl phth;slale Not apphablc Not !!IJQ TRV wa• C!.'llculat=d using OC-based marine sedimef\1 
•pl"h.able q:•aliry cr;terit'n Ji'l!TI WaJhington Stare D~!"UIITI(t>t of 

EcoltJ~' ( 19?1) and fractional organic '-'llrbon c.cntc:nt of 
o.n.t. as ft~llow~, 
TRV .. 5S mg/kg • 0.04 • 100.0 '•I.J'mg. 

A"IOI'IC 0.951 TitV wa' 1:2ICilbtcd usn~g Eq!' .ar;~ro.1eh (EPA 1993). 
;usu!Tiillg :a ft3tllo:lal or game Colllc:nl of IJ.OII. 4 

Acrylonitrile 10() 2.22 8.81i I TRV ~·~s caieulated usin~ EqP arprNch (EPA 1993), 

1! -;;Morofolll'l 

u.•:.tm111s .1 rracrional ora;amc ,on1ern or o.o-a. d 

180 jJ.O 381.6 I TRV was calculated uofng EqP approa;:h (EPA .19!J3), 
auuming 1 6J,Iional arpnic content or o.o.s. • 

Qolonaldeb)'de I 13 Noc 1vailable Not I No TRV WIJ calculared bcavu: liQ K~ or K,. ~ralue w~s 
((l.'llputed icicntiliw. 

1,4-Dioune I 67,000 0.876 23.18 I TRV wn r.alcvl:~trd U~rng EqP ;;r•proach (EPA 1993), 
ISJ!Iming a &acllonll orpni.: ccnrcnl or 0.04. • 

FClt1lUidehydc I 49.6 I 2.62 I 5.2 [ TRV w.u caladat.:d using EqP appro.ach (EPA 1993), 
a l'rrclrOnll organic conlenl of 0.04. d 

----------------·-
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(l'nte 1 or li): 
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.·-:..-:.-~ ··"'•="~··nr.• ·•;··~---~:,. .. \.~.,...,t.:!'.,li'-,... _,· ~~-~Y-t:~ •Nt. •t;-: .. .. ·j;.--m~. ~~~ . '"" ~ I 11!WJ )!{'::!'""" ~ ~~· . ' ~' •"••""••" ·- o •t'"•ol - .. ,t. - • .,. " I of'\ 

r~!~~~~]!i1~; . ~dl~t~~ ~ •• •' >.-. '" ' !>!~ • •=W?-M 

~:,1·~~!:· · .. ·: !~~· :· :~ ·'i!~; .;,;;i~J:';~;~~ft~li::-: ~-"Xtf:~;n~- Ill~ 
"1~ ~~ ~ .... ~. t~( ~p_.-~ .. r..: !·~-:.~ 

!:~d;;·,.. ~ ·-~ ...... · · ....... ~ ..... --.... ,;- ....: ~:.,.:e:;>_'l-":'l~~..:i~j ''"'.r.l'.· • 'ifg{~~· .::J - ~ r.• ·-; ,YN -· o#~\;J, . ~~ . ~~~-;;.-= .. :.·'.:.:~~:r:-; 
"'f Sllrr•c!l'V~~ :>~;!3 .•• ~- \:~~ ~~~,~~: · · '· · ~.~~;i)~i~J.~.~r:~ 

• ':'.1~,: _ .. -•.:..·-- ......... :· •. \.., .. t';.:-~.;_. ....... ~: .. ::~1.6,.• lt?.i: .. •;::..t ·~--~ .\~~·~~·~~~ lt ~ ry~ 
~ ·~· ...... :_.- ~ •. -.:f;;7,. _,,~~f. cnm~ft'urur;:~;.:~~\i.~·~~f.1r;~~ .... ":1·~·w:.. .. .. ~ -~ .... :;)~'ltt •. - . ._. ........ ·'- ... •. ~. ~..,·t·· .... • . ...,...,•.,: 

't.~:. .... ~TR\1~.>:;..; ....... ~'='•eiC:"' ... " '"''!~~-1-.~-v-~·- i-thrtnnte ~nu T'=otu.•.-.;-;,;~ ..... ~.~·;,;;~ :, 

~~~::-:-·-~:·:"''"''·~~~<~~~~)~~::~-~~
S'!~'m~~~~· .......... ~~~-,1"~~·~~·.-· 

__ ;, r#~)~C~Ia~l.n_IJ~~~~Jpf!~.~)i~,(P.~~). Ci!rJ!!I)~~~.~ :: ~:-:.( .... ~ ' 11~"'~;(£~ · •t<-1. :;;'.~·~·; · . *. . /::..~~_!(,~.}; ~<'f ~·;t;Y.~.,~~~~~<;:·~·~:fit~~~~:; 
•. ; t:o\ l ArotiC'Ir 1016 N011pplic:able 2!.7 TR\' is Jn I!RL ,-,luc: for Tcitll reo ruim t..o"G Cf al. .. 

:~prli~t~le "\". (I~:IS). 

Aloclor llS-' '.•, Woe •ppli:..ble t-:o1 2~.1 I n\•inn ERL,.alue rorTotal reo frcm ~n;~ul ... 
--.:".::::---- i" Jri'ltc~~~e (1?95) .. 

.. 

:;.;~i!r~!-~;~-.~!~~~.·~~~~i1iisti::.?*Tlf~-~·~n~;;Zj!ik~.~!Wi~f!~~-&¥J5~~~t~~~J.~M~~~~v~~f:~;::t\?;~·~~-~~~;~.~l£~ 
. 

I 
' 

t,3·Diniuob:nun: 66.5 

'Z,4·Dini!IOCalucne liO 

2,6-0iniuololumc 
370· 

.. :. 

N'itrobcnzcnc 
:.[ 6U 

I 
10 

PcAI&Chlcconiucbcnu."'c .,. 
-----

'-

·, 

!l0.6 

:,_ 
! 
~ ·U.9 
i . 

i 119 

:· .. •, 890 . 
4 .. • ..... :·· 

. . 
•· 

; 
I 
I 
I 

.• t 

. 

ss.o TR\' was ralcula!cd usinG Eqr •l'lnlmh tEPA 199)), 

.:mumin .. :11 iillclio:ul orpnic conlcnr or .O.OJ," 

1s-l.'B l TR.\' w.as ale~laled usin~: Eqi' OII;Jprouh (Er,\ 19\ll), 
:IS\Umir.~ :I rrac•itltl.al or,~niC center.! or O.OJ. ;I 

620.1 I TRV wn alcul~1cd u•i115 Eql' .arpro,~l'ltEI'A J9'J)), 

:~uumin' • fr;,ctro~~a! orjiol11ic ccnt!;nr of o.o.a. • 

liS.O TRV W&S altubtcd usiP£ EqP ~pprC3c:h (EPA 199J) •.. 
assumiiiC a frzcri:nal orpnic: con ten' or O.n..l." 

2356 TRV ~·u calcublcd usin; EqP •rllroach (E?A 1993); 

aasumin' • fiaetiDM\ orp.ni~ccmcnt ~r o.o.a. 4 
' 

j 
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G') 
I 

I,..J 
"-1 II l nt.31l ntol'll mnlf~Ul!lr ,.,,..~'Itt IUU\.ll\ D .Ac u I Not appliQhJe I Not l S70 ! R~tommended NOEL fOf Florida Depar!mt'nt of 

ipplicab!e , En•mnnmental Regula;ion (OER) {MacDonald J~l}j) 
Th1sTRV maybeuscdln risk or total UMW PAib is 

I I I I 01n(:ssed. 

8cn%0(a)p)Ter.e No! applic:able I Not I 230 I Reccmmcr.ded NOEL for florida OE.R (P.b ciJOt'IOIId 199l}. 
'~pplicablc 

I I 
BenlD(a)anthraccnc No: ~pph '-'~ b le I : Nor I 160 . j Recommended NOEl. fOI' Florida OE.R (MacDon;ald I99J~. 

apphcable 

OenlO(b)!luarantbcJ~e I 0.~ I i 836,000 I 418,000 1RV u.·u al.ulilcd using EqP 3flp!otdl (EI'A 1993), 
;usurnillg a fracuon.al er~n1:: contcnr ~r o.oA. 4 

I -ltcnzo(lc)fluoranllic:nc I Not applicable Not 240 TIW ij a LEL nlue ITom Persaud c1 al. ( 199)). 
3pp$icab!t . I 

Cbr,scnc I Not applic:ablc I Not I 220 Rc~mcndcd NOEL for Fl~ida DEk (MacDnnald 199J)l1 

applicable -
Dibcn!(•,b)anthrucne I Net appliablc I l 

Not I ll I REcommended NOEL for florida DEl\ (MacDon01ld 199.3). . 
~pplicablc 

lndcno( 1,2,l-c4Jpyrcne I No11ppli"blc I f'lOI· 1.360 TR V was comput~d fi'om OC-b;ned m01ri PC sedunenc 
~plicable qualityaitcrion from Washing~on State Oepaument or 
I :Ecology(l991) and IT:oct!on•l org~nic e.trbm <nnr~r.t nf 

as follows: TRV • J4 m.£/lut • O.O.S • IOtJO 
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ltEFEilE."o"CES 

" ,. 

DcfJ ull TR. \' s fat s,cdi m:nu in {;:) hw Jtcr ll.:a\:it~ts 1lo'CfC i i!cntdi cd ftctn th~ thu:c sets or rr ~h11o'JI~f t..: ueity \".llUei ~reicn:cd l:c 10"·. ""1•il= Jornc tOm!'('UnJ ·~fiCCII'ic fr c'hU.'.11tf u:dii'IY.II: IO\i Cll)' 

inr.trnution is :wsill1bJ: in I be $:icnllfiC littUII.Ir:, .1\".lil;\:lt:: 11:1\i:ity\o;h:c:l "'I:IC 1\:lt U':d.!1CCJU~C cfthc ~ ~;pc:,ity in undm~nldin~ the role af n.Jil:taii}._OC:tunin~ icdimcr.t (cJIUf~J (sllth :U 

t;t.1in s1ze, ;all'.mon1.1, sulfide:, so1\ t)~. ;and cnpntc utbon cun:er.l) in toliclly to benthic ili~-:ucbtlttl. Amtln£ dlcsc: ~czs, of''liuc. the (lll'o""CII .1'-'3it:ab1c •o•icity '--aluc for ~ raui.:ulu corr.rau"ld 

was :tdo;ncd u the: .Tit\'. ln n11nyasu, a dcfaull TRV "'"U alcvlatcd (rom tile ccncspcndin; liCJhV.~Ict TR\' ulilt& EJ',\'J equilibrium ~rtitionin; :~ppt~c!1, assumi:t; :a .t pcltwt orpnic 

catbon ccntcnt. 
!· 

U~:lt, K.N. and Q. w. !'utcr Jl. 1994. T!UI,OICt:ICal Stttchrrt.Jrof(Jr Scrctfllt:r CCIJIIIf"'lf!lll:tl "' rc•lr.;lldl Coo:C'ffrr fa• Eflw:ts "" Stt!lmttti·Ano:lara Bult.r" 19~.1 R(l·iric'". ESiE'RiiM·,!IR L 

Etwironm:nt~l Scic:IICCS Di\is.ion, O;sk Riif,c Na11L'NI ubo~telfY. O.a'k Rid(:C, icnnmce. June. 
·: 

;· ., 

tngctsoll, C. G .. P.S. Uncrl.tn\1, E.L lbunsCI:\ 1.1, CJntic:ld, F.J. o~;-ct, C E. Hen\cc. N.E. Kembh: .• D.R. :.lo:ml • .zn~ R.G. Fo1. I ?96. "Calc11l:~:ion al\d E,.ahation o{ Scc!11n-:r:t l.i.C!"cct 

CcnccntratiCIII fat the Ampll!pod ll}'rJIItiiJ a:t«IJ :~nd 1hc Midtc Cilircnoi"'OIIJ riparw,." fr:lttt~l:rlon41Auetc-i.r.:mpo: "' G1t'lll L:lcr .lfanz,.c1r. Volume 2:!. P#ges ~2-62J . 

. ,· ~ -•• ! . 
} . . .- • . . :. ' I 
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A.E1' 
ERL 
EqP. 
HMV 
LEL 
NEL 
TR.V 

·; 
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To~ticllyrcfc:rcnc:t values arc in imits ofmittograms ~, kllog~am {.uglkg) :and milhgran'IS ~r l.:rlugnms (mB/kg} for organic and inorprm: cmslitucllts, rcspechvelr. V2lucs ~rc in 11ni1s or lircr1 per kilogtam (I.Jkg). K,.. .. Orpnic carbcm ncrtMiiud sorption ccefficient. Rcfercnct:s and equations used to cah:ularc K.~ "•l~>es arc pr.:~vidcd itt Appcndi• A.. 
The refcrcrKca refer to the study £rom which the TRV WJJ idcnlified. Complclc reference ;ltalions lfc provided brlow. Fr~shwatcr 'ediment TflV e~lttJiatcd with the following equatim; · 

.. 
... 
.. 

Frc,hwatet sc.timcnt TRV- Fresbw•ttr TRV (Table E.-I) • K.. • f.,w 

where, 
K.. • Of~anic carbcn p.utilion tocfficienr, and 
f••••"' fr;sction of orpnic: c:arbfln in bell scdirnenl, assumed tfl be 4 pcr«ni•_O.O~. 

Koc \'Blues di1~1ed b Appendil A. 

AppJtt:l\1 ECfccu Threshold 
E!Tcc::s Ranae·Uiw 
Eqaiiibtiutr. Parti!iooin£ 
High molecular weight 
Lo~a~ut EfJect Level 
No Effect level 
To1.icity RcfacnC~: Value 

... .. •• ·..:·-1 
..... ; ...... ! 
·:-: ... ····.=··-l 



n 
' flo) 

\0 

I 
!• 

I ... , 

I; I' 

TABLE E-3 

!I 

·.': ... 
... :.' 

FltESUWATEit SEDIMENT TOXICITY REFERENCE VALlJES 

.,.,-: fl , •••• ,!' ... ,),....• ~.':1 r-=:\:!.~ .. ,., t •. ........... • _._.&: ·~....; 'u!~:: .... -:,!it~:~~';,t;~~;:::.;~~~~ .. · ~~.·--~~~m-~ ... ~-,'t.~~~!:t'~~ 
·:·._., .. . "l.-.-;:jt:.~...:..'"!. ~ .. ~. ~..-: !~:8 ·.r.~ ~j~Ct""--

i~!~:b~~~,=~~~:1~~~3t---. .:!?- ·-··· ~~·- ~ ...... ~. --· 

Chromium ltoC~\) Not aFpl1able -
Ccppcr ~o: arplig'blc -
Toul C)'2nide r-Iot ~J:pliablt 

-
L:.ad • Z.:ot lrJlhCihlt -
M~uric dltorlde fot~ applicable 

-
Metb)i mcr~r)' 

.. ' Nat •rplicabl= 

-
:~ickcl ·1·1 Not ap?liable 

Selenium ~:01o aprliulllc . 

:.. -
Silver Not 1pplicable 

Thallium Not arrH::abic. 

Z..n~ 
.~cc :zrrlia'tlle -

\o 

{Pog~s or7) 

I ~· •. 
[

r;,·• !"(;(!< 
~ "'ai\'l.~ 

1ft"f!i"P..i~ 

~J..~.wm~ ~-my,(d~ 
~ 

~~~' .arrliu!lte I 26 
.·, 

l'cc •rplica!llc l 16 

~uppliable I 0.1 

NoUj!j!liablc I 3 I 

fi(l('arn,t!cablc ! 0.% 

~a( aprhable I 0.2 

:Ocl .:~rpli\ abLe I 16 

:-:ouwlicablc .1 0.1 

Not iFPlicablc I .iJ 

No!. applicabl~ I ll=ot a,-,ilablc 

Not appli~blc I 110 

.. 

y 

.. 
' 

r~~--v ... ~~",·);:l';o"$"'..,;{"T~'~~";C·!"f~;m~·.;;"'·"'·~"-...
 -.,..::• 

~~~ ~ .~~~e:t"-·tf~l'·~~ ... -~ ~-~--~~.!;>'J.)(."<il~~:i!J.z;"~-~1 
,... ~ "'~l'-"~~.,.d~·.;.v~'\.U ···~- "'·~· •rl_ .• ,. ... ~"!"·:-.'-' .. <. 

, '"' ~-:!:--:."'~.:n·~r·,;\:: .. ~·'it'··N· .... •r '.:r,.-.,.t:--o.._·t>~~~~~!~"' 
~~~ t trtntt>;•n · a.u.., ~.;:~=..<!.t.·~. , 

TR\' is ~n tEL ,_,ll:c (rc:ruud ct ll. 1993). 

TRV is an LEt. ,-a hie: (Pcmud c1 :tl. l ?9l ). 

TR.\"a .1 U.S. ErA Rcpon .5 p.~illdin1: '-alu~ fl1f cbuification o!s~dirr.c:nu 

f~ c:ttrrr.i"i:"l; rhe 5!lit.sbilny·crcredsed :cdimcnts r.or •" v.~:er 

dit~c:..•l, as cited in Uull3nJ Sut~r II ll99.&). 

TJl \'it an l£L '-aluc (l'cuaud t.t at. 19?3 ). 

No to~icil)'\l.tl~ a'-a•lable fQr di'"tlcr:t ittelpnic mercury. Tout rncrcury 

l:~cd :11 Wl'rOI:=SIC fe: dM!lcm ih«;:anic mccury. TRV is an UL ''&hie 

trcuaud cui. 199l).:ii · 

\ 
. 

:O:lllfl~iflly dat& n'3i!.J:Ic for mcth}1 mcrcuty. Tct.al mercury used 11$ · .·· 

1U111:.;.arc (cr mcdl~lniii:ICUfy. TRV It .an t.EL \';JI~o~ {f'ruaud "' ~•. I 99J). i 

TRVis an LEL v~lue {Pcruud cr al. 199.)) • 

. Tit'.' is an AET tar II. a:tmr (\\'15hntpan S1aic Dt!'artmcns or£Cc,toGY 

199.S). 

TR\' isM AET (Of' Jl. aziCC:J (Washin£1on SI.11C Dep.ltlmcftt or Ecology 

.,~,. 

"-·-·•-·-- \'.IIUC 01' tO\iCil)" \'~lue not il\'lll.lblc. 

TR\' is ln E:U. \-aluc a1~131td by lngcr1oll cr ~1. (1'.196) b:.t(d anllioeby 

111. tJ:t«a lmiti.I\'I~JIS · ~ 

.; 

~.-.:: .. t :! ~- • -.J~ .J!·~·-~-;: ... J - .:, .. ~ ..... ::r·-! 

I 
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·TABLE E-3 

FRESHWATER SEDIMENT TOXICITY REFERENCE VALUES 
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C'l 
I 

N co 
4,4:ooE Not appli~ble I Not appiiabfr: ! 1 Tf<'l is an LEt ,·allJe rr~ruud et al. I99J). p.p'·DDE uJed a' a surrng:uc. Hcplilchlor ~lot uppliuble I No! applic:ablc: IJ.J TRV II dn N'EL ll;tli'C crerulr.lcc; ~. 1993). l'he NEL w~s selected because: 

llr'l LEL ~·.u a<::ulablc. 
Uel!.atblorophenc 1 o.ss ! 1,500,000 ~ 6JJfiO I n:v .... ~s nlcul.:m:tl1l.lotfl!; Ec;P ~~r-r.,.,.:h (F.PA 11093). usumrr;g .'1 · rr~tlr~r.at cr!)xr.•c -ccntcnl cf 0 =:..l. 4 

~-;r-tJ-:',~. 41 ··•···. ,-":o r'\''•·-t-··~.1·-- .. • ·- ·• i·. "ffl~-"~·"~~ ... (1 ... t; .• ~;~~.. · .. -'),...1~~~-\~:--- ·! ... ~- .•. ·.- ,-} ...... _~,.. ._ .. _""! ...... t'1-·,•·.: . .;-...... · ..... ":"',._ "'-···~ :·:-:.·:~-;-~:····.::· 

TRV is an ERL "aluc ~alc;ulatcd by lngenoll ct al. (l996J t.ascd on 2~y 
H. a:tt:crl tOJicily ICSIS. 

Anlimony I N~ IIPI'IiC2blr: 1 Not applicable ,64.0 I nw is 111 AET for H. tUI«a (WaJhina:on Stile Department of Ec.ol(:'gy 
199.1} 

Anc:mc: Not applicable Not1tplieablc 6.0 TRY ism LEL value (Peruud 1:1 al. 1993). 

Barium Nul applicable ,.;ot applicable zo TRY iJ If U.S. EPA Rc;icm 5 J;Uid.1::ine va!u~ (or clauHication of sediment' for «J~:lcrw.ining rhc Juitabilnyordn:dged scdimcntJ for cpcn wal~t 
di1~sa.l, as r:itcd in Hll!l a11d Surer ll ( 199.; ). 

Dcsyllium Not apphe~ble No11pplicablc Not •VIilable Reg~J!.ttory or to:~~icity \"3luc not available. 

C1tlnuum NOIIDDiitablc Not .anolitable 0.6 TRY i11n LEI.. value (Peruud c1 31. 
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 .. £~~-:~r;g:~ ... , • • ._ • !' ~t;B(d S'cdhiltiit~ 'rt~~-~~}'" • - J~t:\~~!i.'_,"~'ii?~.!; .. :r~~"?'~~-:~~.}';~~~~·:.~~~; ... ,._::_., , 

·, ~- ;_ ·. - ,· t ·. •.!-:- !j~ .·:· ·:!:.!'t:l'f.;~...-.-"i·-. 1·:<·':-.~.J.;'f~~m """!dr,l~ -·~- "'\:1t.TR\?(d~ 1 ~ .. ~1,_~-r~!f~~~r~~.\f:~_. .• ,, .... ~!;,::t::.·, ..• \-::,-:· ... .:.; :·,. 
·- ,,J_.~ •·· ..... ~-.• -;.,.. /. 

··•• • ''L'=,••• '"!'···.·~·•.,,: '" -.•,·,:.,•.:\ •.-..~ ...... ,;_ • .~~ ').#_;·•·.- "'''"' .• ~-..>~, ·,::,-_T• ..... ,<;'.:~}\t"~··:'P.• .. ,._';'····' ••·,~·("\·,,,~·,.•-~~ 

.••... · . · ... , •. ,.~ ., .•. ,.~ .......... _..,, ............... -.,.~ .... ···~·-a•• .... ~ .;.i.lc!:!f:! • ""'"·•~~···' •. _..:~ ......... ~·-·-. ·• ··y· , .•. :·,~-' 

: · · · ·. Ct'rnru~u11d · :~ ·~ .·.L.:-::· :,~_.,; :~Fi-ith\r-slrr•TJl~~!..~·! ?'(( 1\'~·\'•luet:~-. -;:;· .. :,>:,!tflll~'<'- ·~:~i•{k:-"~;-~;~ .. ~~,· 1·~R•fenn~t tnd ~,,n ~-~ ·.-;.:.;;,-:-:.~ .... :'···::·. :- ·_ 1. 

• ·• ::.ar.>"-•.:--:,~:.':"'-..~o-.;~·";'"':"""
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•\oJ~!!!•.·~.'£!~1~-5.0IDP~~~~!,(f,~~)~f~~·.~·l·
"~~t~ff~-"'-~~-n. _ !f.o.'lt.. .A •.•• ;:.moo: l .. · •. :-:t ~.. ~ .• •v-:<"J -~!~ •• ~i~t;@~~-:.'iT;l~~-':::-:; 

'f 

. 

I_ ,\ectonc : 1.500 0.951 5i.l TRV ...... u alozbcc:d utin~ EqP ~;-rto.ach (EPA 199.J)_, D:i'J!'Itit~; :r 

: 
, 

li~:"enll Ol'fii.llr.oc:. con:en: ar n.o.:. • 

I TR\' ,..~, alr:-.llo~tc:t.l usir.g E~P -'rrrNdl {EPA J99~). 3ssurnin' :a ~ 

I I fuciiMJl r:t'1nic: cnn:cnt 11( O.OJ. 4 
• 

· 1 
I T~\' 'IA'1J ~IQllllt~o! um·.~ Ec;P .:~n:ruJch (El' A I~!Jl). Jstur.ting:. I 
(rJ:Ii~o~lc:pnteettnlell! cf 0.0.&, 4 _ !

1 

I t•n TP.V ·•·.u csi(UI~I~ br~ll!e IIQ K.. « K._ ,:aluc:s "-e:e h!'c:r.::fit:U {cr ,, 

lho~ CN'-~Iitl.~nt. · 
. .-

J 
Tfl\' -.·~s C.lltul.ltcdwi"G Ec;P J;r>r03dl (EPA 19?ll,llnumtn& :a /j 

fn.:tu.'INl U!;J!1ac: cer.:cn! ~r O.I)J. 1 . ·. 1: 

J TR\" \L'U c.t!C\lb:cd usm~; Eql' "'"rrtQdl {EPA J99J). un:mins 1 lhj 

f:~~illcul et;:anic:.contcnt or o.a:. f 

~~ Vinyl 'f.Joris!e 
11~~i TR\• "~~ ol.:ul~lc:d '.11i"' &\P ~M':cU:h f!:i>A 1.993), assumin' :a !'.!' 

rr:ae!icn.Jl efJ;S"IC CO>IIcn: or O.OJ •• J,S§:J 11.1 

,.. . . . · .. --: ·.••· ~ ........... ~~·;• ............ ~ ............ :
iJ.~~·~~:,r,l.•· ... .~~:~ .... --.·.•·\

~l.~~~·,!~~'";;"""
-;~~~J~-::;&-;;·•-

.; .... l'~~··t. , • .., .• l ... -,.~·-----:::1 

i P~~e.tsN!'9a.•.1~.if. !tr'C~ijl~!-~iltc&l ~~~-;;
;>~~~~1~$.t'§~Ji!~u.i$~~~~A~~:~:

!~~Jii~~~~~!.;~~~fi~~~~:;·~f3.1:
d;.i1~--:.f.1...~~N~#f::"~.:u 

II 
J 

' 

i lkuc!llcrcbctl~ ·;. : Nnt :~pt~lic.Jtk t:ol arpliQblt ~0 TP..V iu" tEl. ulu: (Pe:nu-J c: :s•. 19';~). . l 

·~75 TP.\' ~~o.·u ulcul;ucd "''"ii 1£411' ~;. ...... :. ~ ::-:. : -:·· :. .,. . 

frJC1ir.t11l CfJ:.&ftll: ~::nnlcl\~ ttf (I.O.S. ' 

Hna:Jstcro)utJdicnc · 0.9J J6,9:0 !S!.l TR\'"'u c~lalf.1l&:dl!s"'C £qr Jrru1.1ch (EPA 19lJJ), a"t:mins a H 

· . · 
f · " !~o~c:!-c:ul cr;ntt~ cr.nlcr.t of 0.114. 1 !i 

. 
l ·- _... '--··· •• - • •• - -A·~hii=PA 199}) :tUi\mtill"~ II 

. . ~ 

9JIO t);.S:! 
, llclt~!utOQ'Ciopta-.:tdicnc 

•• 0 ~ ·_! ~, . . ..... i ~- · .. : ~ :.. ·- ::.- . ~ # 

/' 
... __ , -. 

.I 

.. ... ,_ ... ,., .,._ ... -...... 
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1,3·Duutroocnunc: 

TABLE E-3 

FRESIIWA TEl~ SEDl:'-1 ENT TOXICITY REFEREI'i'C£ VALUES 

{Pa"e 2 uf7) 

TRV w~s cal~ul;orr.d using E:)P a;:>ptO:!I:h (EPA 199~j. usuming ~ 
frac:tillllal <;rgantc cvntet~t of O.!lJ d 

... ·---:---·---.--

··2,4-Drmlrctolucm: ! ~J 51 \46.') ! TRVwascllc>.li.JICduwtgEqPJpJroachtEPA 19?~).:u,uming:1 
; 1 I fracttonJ I orca me c~r:tenl ro( I) .0-1. ~ 
' . I 

,: 
·; 2.6-IJtn•tro:oh.,.ene till 

I 

Nnrobentenc 211) !19 

Penr:~chlc;ronitrobenune 10 $,890 

Bis(2-etl:)'ihellyl)ph~bal:ne ) 

Ol(n)(Y.Iy! phthalate JlO 9.0J X 10 I 

I!J~ b 

;u~.z 

lJ$6 

1R\' U:H c~:cui2ted mt~g f.qP ~;-t~ro;~'h (EPA 199J), 3Uil1111nJo: a 
:racuon:al ~rr;tmc ccnrcn: cf I}. OJ. d 

TRV "'" ~alcul:~tcd u~tnll: l::qi' .orprwch (f:J>A 19~3). •num•fl!li a 
frathon~( oq;~I!IC content o( O.IJJ. d 

TRV w11 c;a!ct:lat(d ustng EqP approadl (EPA 1<.193}, auummg 1 
fro~clloral err tonic oont.:nr llf 0.0-i. '* 

:r 

" ., 
iti~~~~ , ~·-~~~ ........ ~-!f.~aii~~)rilr~Y!;;::':!J·~"H!!:t.~r~;;:. r;.;;· ~~1~!1~1/i.ii.:i·~..,s:~-;_:r~\-::-~-::: ~~·-1 

~..:. ..... ~.~~~. ..¥.·•• .. ,.~ ..... 

1.16 X 10 I;) 

TRV wu ukulated using EqP a~pruach (EI'A 1993), 1uumi11g a 
(ra~tlonal orsatli~conlcn! cf 0.04. d 

.
1 

T. RVw:~sc:alc:ulatedusm.gEqP. apprcach(EPA 19'll).anur.o.lllg3 
_ frJCIIQI'Ia! c>rpni~:o tcnlell~ ~f- O_..OJ. d 

L_. ------------
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fRESII \\'A TER Sf.DIME~T TOX IC11"Y IU: fEI~"'\CE \' Al.lJF..S 

(l'age I or 7) 

if -= • •• • ~:.·~-.,; .• _-,., •.. :r.-~~,~·;,n··;· ·····.~ .. , :.· -~·'."'"''~'I :..-..:n.!l.r~?r.tr.. ::~n· ;,· ~ ·dr_;.. .. ti:l ~~",:• ::t:J;·"·.,. ....... ;-~'~':0 ·~:~r.-. I.<!'~~ .. :-~:-: • .;.<:.:> .--;~:;··-:-•·:;--.. : I 
'l :_:::~~c.: '·~· ,_ -~ =-~~~~--.--\;.-_:_~---~~:-;:.~ \·.=Yi11;~-:~ ::;~-:~t~·:< ;~;~r~~ J.;::~:rr'·t.t~ ~:~~~~<~ff.~ :w~fi~:~v:t0~~:?~~:,jf~·}'~:·:~·:~~-;_-:~i.~F~L:·~;:~~-: ._._:·.-~·: · .::~-~ 
I • .. · · C;~mp_nund · " '· •.. ···Fr•ub,.~ltrTR\'-':·1; ~~....-: ·\alqr• -:. ·-~totll:htl·.r,~ •. :-,.: • •. -.-~' · ... --. •. •Jirfrrrnu •nLI !liotr•'~ · · · 

•. I ~ ... ,,-• .... ' •,7"t_• • •• :-:_:'•. ··~.::-~ •• -;": .. '! ... ~~!~7..:A.n. ~~ .. ~-..:.rJ'~~-~~~·"'_a.oll'l-••·- •-
_ _ _ _ _ -........... - • - .... -:.Wiol~., '~'- ~-.:ve_:v~~:iV!.S~.;t~·.\~·11'.»~-x--tt'·''"iit;.-;:::r-_,.:~;;s,,~:;-~.·.-•:;,,..:;~!-t.-~···1

 

r.e~l)'ChlortnarttSdltlenz.D=n.dlolll\t ~;/ llcr-;~;.:.;;;..:,:;~y,~ .r.-~ ~~.t~:.-.;(~r\~A•t,~1;"~.-•• ~ ~ot:•~· ·v r~ .. ru.;p~~ .... '!_g.: !"~>~·J-.~~~, ... ;}'{·:<:;'it;~':;!.'.4 ~ ~ ~~-~ .:-- ~·~·- :..; ·-.. ·. · ;,. • · . · .':.. 
• • I •• ·~ • ......... •- ... -·II".- .... ····-·· 4 .... -·• -· .. , ... o •I ,..,.,.__.. - .~":::S"!~ ,.,.,li~ Oo ................ , 9''!"..11 .. '4-.;;, t:•'~ov: a~ ... , .. ., ... _. r •' "· t-'' • -· \.o.- .. • • ! ,• .1' • \ ~ ., •, 

l
ll2.),1,S·TCDD , a.OOUOOJS 12,691,.5l.5 0.:1 . I TR. \' ...-u c-tlc:-.JI~te.d us:11; cc;u,hbm:m ro~r:•tio"i".i! ( Ejr) :.rrrcu.d! (Ei'Ad 

19'Jll. JliU::-oir1~ :1 fT.JCtiCII.Jl orpn~c ccnlcr.l cr O.U.S. 

1
;- ''"\' . ' ·· ·. ;. ~ . •· .. ;,: '~ ... :·:~·~:t_;-.:.r•!\1 \.~•o:·~·_..·,.i .. "•!-i·;••·;,j:,.:.!,:-J"'\:.~..;~s.L':"'-1.~.;:.:·~ .. :~·.~:'_;~'!".;

1...;. .. :~:··•~"'71~~.,.~.;'~ ...... : .. :;_~· ~ - .•... ·:.; ..• •. 
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Nr.>~es: 

a The duntion or cxpnsurc is defined as thrGnie if il rcprellcnts aboul 10 p:n:enl or mon: o(thc test animaltli(etimc expectancy • .Aclllc exposun:s rcprci(nt sin~;le c.-p~;~ue.s or muhirle apasuru .?C«~rring within a 1hort time. Fer cVJiuari11g c:xpwure ~un~tion, the rollowi11g S':neralguidelincs we~ wed. far lnvertebtlru 1r.d other lower trophic 1~1 aquatic biou: {I) chronic duration lasted far 7 or more days, (2) subdlrooicdwalion illS led rrom J 10 6days, and (l) ICUiedlltltion luted 2 oJays or less. for fbh; (I) chronic duntiCil wtc:d rcr more tba11 90 days, (2) .tubch;.:~nie dur1tion lured from 14 to !JO days, and (3) actltll duralion l.astcci tcul.'ll!n 2 weeks. · b 
e 
4 
~ 

UrKCrlail'lty faetcrs arc used lo extrapolate a toxicity VJiue to a ehronic NOAEL Til\"~ See C!Apter 5 (See! ion 5.4) arthc SLERAP for 1 discussion of the use of1mctdainty fac!l)fl. TR.V was calculated by multipT}'ing tl>c: toxicity va:ue with the unc:c:nalnty factor. The references n:rcr to the JOUrce or the tollic:ity '11'41~. Complete refeJT.nte ciullions Ire rrovid::d at the end of litis appendix. Best scientific judi!llt::nt u1cd to ide11til'y unccttaJnty factor, St>c: Chaprcr S {Sec:tion S.4, 1.4) fN • discussion o(lhl: usc of be" sc:ienlilic judecmcnt. Factofl cv.~lu;~tetl include tesl duration, ecologial relt.VIII'I" of endpoint, ezperimana! dclli;n. and a.,..jlabllityoftoxicityd.tla. 

ECSO • 
FCV .. 
HMV • 
I..C.SO 
LC100 • 
LOEC 
LOEL. .. 
LTSO 
NOAEL • 
NOEL • 
scv • 
TRV • 

Effective c:cncentration b 5G perc11nt or the test orpnisms. 
Final Chroni~ Val11c:.s 
H\&h mclc:C\Ilarweight 
Lclhal wncer.trl\icm ror so percent ilf lbe len o:pnisms. 
Lethal conocntration fer ;ol) pcn;ent or !be lest orpnisms. 
Lcwest Oburved Effect CalocG!raliu\ 
Lowest Obsened EIT~I Level 
Lcthallhtuhltld conccntracion for 50 J1Ct"lll of lhc lest organi$W, 
No Observed Adl<ersc 'Efl'r:t:l Lncl 
No Obscmd Elfcc:t !.e~l 
ScamcqryChr9nic Vai'UC 
Tollii'-i'Y keferentc Vllue 
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Mercuric chloride Omnic criterion 0.00094 Not 0.0009.& U.S. EPA {1999). This val11c "'al from dar:. for inorpnic mcn:ury (it). 

:awlit3blc ... 

Methyl mctcury Subchronic 0.030 o.t l 0.003 Sbarp .lind Ncff(l912,. To•icil}' value ror mumnl',\;ho;; (FurrJulus 

NOAEL · · "ettr«lltus). 

Nickel Chtoni1:.aituio:a O.OO:i! N: 0.0052 U.S. EPA(l9~) 
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Selenium Chronitcrittti'n 0.07t No: 0.071 U.S. ErA (i9S7) . . I 
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prti;'Oicd eritaiDII •ppll~blc. 
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Subdoroni~ !..C50 ~soo. 
~-- I 

I 
!J.S. EPA (l<.ml O.(llc s.o Dariunt i.-- j Tier II SCV 1 o.00066 Bcl)'llium I Not I 0.00066 I N!.l toJti,ity v,,iut: cr s\Jtrogalc iP. V ;s\l~ilablc, lhcrcfllre, t>1rtcspondlr.S 

appli~ble frtshwatcr TR\' adoplcd. Sulcr and TsaiJ ( 199(1); valu~; calculated U51T1& 
Great LakcJ Wat~::r Quality !niliativc Ti~r II mc:lhodology. 

I 

l' 
l Ch~ criluiun II CadrniU111 0.009) Not I 0.0093 I U.S. EPA (1987) 

applicable 

!I f'Juamium (hc••v•lc:nt) I Chronic. c;ri lcrion 0.0$ l'<ol I o.os I u.s. EPA ( 1987) 
1pp!u:ab:e 

lj Copper I Cflronic criterion fl.OOll ~of 1 0.0031 U.S. EPA 1999. \\'hen lhe ccnunllation or diJ5Qivcd organic cubcn is 
appli~blc I 

rlevated, copp-tr is sub51anliallylcss toxic and usc of a w•ter elft:W 
II ratio may be appropfi;te. 

----·-·- ------.------ -----·-·· 
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MAIUNEIESTUAIUNE SURF,\CE WATElt TOXICITY ltEFEltENCE V,\l.UES 

(l'age 3 or 8) 

~'V·t7~:§::4~,~~~~ft~~~ l}.~~~~a~~;r;i~£;;r;~;g~ ~ t\~.;i,;rt;l .. f~::· ~~ .~l ~~~~~i!1~~~~~:1~~.~H~~;m~~1 . 
. ·~ .. ~.'.~;,.1._ ... ";·:\:'~'to:-.·. · -~··t•~f\;Jtj:f. ,. . ..••• ..,.., , ,. ~ mli~{ m111 c l ~~ r ·'<'-ttl~~l~h·;,~·~:].-;.fS·~~·,.--.,.o~,'(:Y•,...-~ .. ~,:.· 

,: · ~';~::;~·<:t::·.- s: :-':·:·:~ ;:·~~~:;:~ ... , ·: ~~~·(,;.;'iii[;~~ ~1-J;'' •• , . ~u-n·ccrialni ~n ··if.tnt'e :~~ ~ , ::.. :~~~~~~~,.}~ .j~.~~~~·f'!%j$;~~:.r;:.~~ .. f~:x 

' -:' ·~..,-., • ,. .. ' • •'' • I•• ,.,..,. • ¥..,... -:·~·· J: ' :f'P.~f .. -. ··• .', ' -·•·1~,-: •• • ~~,. , • '· ,,-;,.~. ""•v.; ···• .,:r ' , .. · '; ,:._ 
0
,,.,, .;,. .. !.~ ~ ~-, 

1 ·.-··,.,.,-,.~-.c:.m ....... "~ •• ,... •••••• ~ ~~"""'"""'li iili• •••• Jj (.p.~... J',... __ ,,$ ................. g,.. ·-'-•-·'-'>· "·~·;.,,, 
Chlctororm AaneLCjO . lB,OOO 0.01 180 Andcuor.andl.ustcr(I9SO). Tw.icny~ludor Rlinbowttout(Sa/mo 

• 
J;lli,.,.':-..a~l1. 

C•utCNidch)'de. · I Ac-~te LC30 ,1.300 I 0.01 Ill 
I 

03\\;l(lft Cl.ll1.tl971). To.dcity\~lue rei h\bnd sih'C:rsidc (,\ltnfJII~· ' 

'll,4•01o-.~nc · 1 A~tcLCSO J6.'700,000 I 0.01 I o7,000 

J1 Fcmmldeh)'l!c: 

1 I J ! be>ll1"a}. 
I; 

I I n,..,. d ''·(I"'.'· ToUoi!yQ·~. ~. "'""" ~lvaUd<(.lt. -··M~ j 
I Aeu1c: LCS!i I .a,960 

I 
0.01 

' 

1 -'9.6 

.I. : 
NoCClicityt-~lut ct:\"JnCglt~ TR\' :n-;~fbblc l'nnhn con~11:uc,1_ 1' 

ll:crcfrrc, toncuu.mding rresh .... a:cr II)\ icily VJ\Uc used (Snir.:d t.:~s~. 

,\(Grotre Ja•all{rJ) fto:r, Rc~rdon and I tudl ( l'J'JO). N~ d.:~ta s~·;stiJblt 

fo1 ro:m.aJ;hz:dc:. fcmulin (On!.ainint; )7 pcrccrol (ottmllk:~~C Ulcd as 

'j Vinyl dlloridc Su'IH:llronic LCIOO l&li,OOO I D.OJc 3,8RO ,. No tt~•icuy \'Jhn: oh.:noptc 1RV :.,.~il;lble,lh~rcfore. corrupondtllli: ! 

! · 
1 ftuh ... -:1\cr tO,;tCUy\011uc u'c:ll {Nonb(m p1\.c:, fsotluc,us) from Urown ~ 

f! 
cr al. CI'Jii).~ ; : . · · !ij· 

1 t::nop:e. Tk\' c•ftitncd o:t (:~rlT'..Jla.lch)'llc b:uis. il 

l' . . , . ·· ·.- ~- . . -. · .-.... ..... · . _,,..,: ... 1-•".~t~··"·~,. _., s.·\~~-! ~·~·~,.-~ .. ,.~. ·'\·-:··~~~· ~-~..:t:i"~·!·;.~r-~ .... ~:-,.-.s~~·:~'-~.
l.·,·t~·.~.~".r.:;::,l:".:."-:t:··~!r~'t '~·~·i....,.~.l~~·..:. • .,. .. ~~"J'·:& .~.- .::. 

' 
' ·' -·- ~.; .,.., ........ • ...... -·~-~·' i/111,• ._ •• ~ """"'•••';. -~ 1 •· • •_. • .... ~- ·• .._, • <4o • 1 .,.,. __ • • ;.;} .... ,•t•· .... 1 T ., 

Ot~~r. chlorlna!~d ~.r,•~~:•~• (,le/~) · .·~·. · .. ~~••:i:l'}~~.'-.'t;!:.-. :-.~:;.:: ~. :· :·-~:~ .. ;::-,;·h·-:i~ !':~~;~;'ri ~.;;'f.:.'l:.,•.:: :·~ •• t~,.: • .... :- ·-11~-.-r: ;.:~-·k~.~ !·.,:.!.-.~_.~.,... t-r·"~~ .• : ~l~:t ": ~·:;i: !,;. ··-·l•!· j 

!,. n~uthlcrobcnu:ne I Acu:c: ECSO ' >1,000 I. 0.01 ·: .,,0 t broo~i~n (l~ltl ). :Tndcity '131uc ror t'Uncrie~n O)'SICf (CrdJSOSirta 'l 
.. , •·rr.guuca). 

__ 1 

f o.o•• I o.J2 f ul ErA (1957) ' I 
Ucll~c.'lla:e1:uudicn: 

Acute LO~l. l:! 

Uc:,athlotOC)'CIOj'C1\IIdii:ne A=tct.OEL '1.0 
: ~ . I 0 I u 1.. 

D.Cl . · 0. 7 1 .S. EM ( l987J 

II 
.-.--·-- --

. 

· J ; 0.1 U I ll~nscund Ctirc(l991). To,icity\-alue for slletpihCJd min.ww 

· (C)priruN/arr ''~rirtatiiS]. · 

~-----+------~~~------~~------------
--------·------~~ 

' No: 7.9 l U.S.I:'PA (19&7) 

"t~Pii:ablc · 1 

rc~ac~IObcr.zenc 
SutrJironiC NOEC 

l, 

P::nta~crcpllcMI 
Cluc..1ic ai1crian 1!J 

~ • . . .•• -• 1 ••... ,. ......... - ···.-~ ..... ,~,~-;.;.~~.·!1-•···x· e
..··~~ .. -~_, • ., ao;;Yt!;H-~-'!ii~\P~~., .. -~ ~''J
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~~s~lcldc•(ud.-.)i:~:t.:~4:;;~;~~I.;~~ii,~~~~~~~~-
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TADLE E-1 

l\tAlUNEif.STUAIU:"E SUH.b\CE WATER TOXICITY IU:.H~H.E:\CE VALUES 

{l';1ge 2 or 8) 

\.. ~ .·· ·. .~·.· .. ·-·~·~ •. ,. 9.~1:_,.1 , ~,.-. "'*\"'";(, T 1 :.t"~·;.··i' '~•-f:":.." ... ~sq~· i-:~-i.t"""7~;;.~"J ::~-~~·=-+~'?f:~ ;.~:r":1~1,.~--~:;~~~'~:;.·,•.-·:·:it;.~~:.i:;~· .. ,y::··.vJ/.:.~; .. ·!.~-r---··· .. ~-=~'···· ...... , - ~~ 
1' . ·. -;----; '·'·;. ···~·l'''-"".!!:( ~,- .•... .,,..-.. ' .... , .......... :-.-. '.-,,.,_----. -~r= .. ---.. -.-. -~- - .. ' •-' · - ... .,·-===c 

~ c,m,.,~·· , ii)~~~~j;~~;:}t4i ·l~it~fi!t ~f:~J.~ ~\tf~~~ ~~~~~®~~~{[~~;:!::!~'!~!: ~(:'f_;c· • ~ 
:r Aroclm 125-l -- jU.Cl ~c>! O.OJ I U.S. Ef',\ ( 1:187) chrcn•c criterion for a'llbicnt w,ncr qu.Jlity. ;! 1l 

1 ar;'~<tahl ~ 1 :: .. . .. .. ·~·~-~-~t·:o: ..... "':-.:.··· .... ·:-·=··· .. 1··· . .:· ... ~ ...... ~ .. -~ .. , .. "'::)l.,.··~fl!r~~-"';,..__~.·-.. ~,:; .... -.. .•. '!.P~·(.':._oA;;-m~·.,..,"·· .. ·l"·~····- ... _ ................. ~--- ... ·-···-.. .. .. . .. . . -~ NJtrDaroma tics (.us:JI,)· ::~.. -~ ~~~:, ;~ ::;;;,~:-~·l5f~~t.~~:;.~:i: -~::-~~~~~ ,~;~;;:~~~~l~~ik~~:ikl~.~i~~:nM~·~~ . - ·.t£t,t~~~i4t~f~~~~:~~}~~~~~~~4~i~~; ·~ ~.:~~~'&!~ ~i~.~i~ ;1j~\.<~·t":;=:·~~·:::· ;~~-:- :·:. -~~~ _______ ....;.,_._ - .............. • ....... ....... . •. .. ·~ ··~· · .......... - ~ :Ff;':_._ ••• ,.- ····.!/ ...... • ... ,..... ··''":"~".'·· . -;·!".r.-:· .. ~.·:;o-:::0"'-~!...,... ~·: ... _. .•• ,.......... •! i1 u 
! . I! l.~·D•ntr:oh~n!~r.c •• ... •· Hd! I To.<tC•Iy tlal.l r:·: a••:~.tlabl~. TR\' f~>r nllwben;o.rnc u~t:d ;n sl,rro~Jit. ll lf 2,4-Dinnn•t.,:IKII': ChrQ!Irc tuto:ri.-n j 370 \ :-:o: 370 i u.s. ErA i 1 •.ni7J ll \1 1 I :tpp;tt:.t\lte 1 i •: 

·I . 
,, ~[~1.6-0.;u~oto!u~nt' 1-- ! .. I ·· I liiJ \ 'T'i'>•t~··y •i~!J no: ;n~:labJc. TrtV fr>r :'.,.J-dtr:I!Wittiuctte U!c•i .1~ jl 

1
1_ 

' l j , \"HC>(.HC' 
;, I· 

I . 
•. ) ~ht<:-b~r.l..cTIC A.-.uiC' ml!:non l 'J.~i'O !! 01 ~,r-.,;; I US. Ei'A I Eli!1) ;~ I 

·.-.-......4, ·I I l ' I~ Pcnlad;!mu:mrd•tn:er:~ • Acu11: LO!l , l,ll\JO 0.01 II) 1

1 
!.;o ~o•:;:o\y ·;~\•:c tlf ~urt<:lj:~•e T!'..'J :~vatl.!\-tlc, the!c:lnre. ~n:r~~p:mo1on~ !: \ ! ! ! f!tlt>.,.·~tcr 1\t•IC•:~· ~;!hlt 'wmm:m c~r;t. Cypri1:u1 ca•pio) frorn 

;. 

i} 
:r I! i ~ ' i liohhorr.nm~roJ~~~~t;·uclnil'l~l~a.:.-p!~d r 

• 
·---

lt . • .. ~:. ~\';.t:\;::,-_::;'.:: • ~-: ,. :. · · :·: r :~:~.~i:;..~:!J.;;~tri{~~u;~~-.:·-·. -~~ ~ ~::-~·?:~~}~~-~-1~~~-r... ,:·::·· .::":t-~ ·.:.- .. ,~.·-: ::- ~~:; :: ~r ~:f2'-1;~:~~i~:.!·;_._;. · :. ··· · .. <··· ·.·,: 1: il Pll(flal•fe rJitrt {1.11:/L): .. ~ • --~·""-h'-r.!~~~:. , ... _., . • . ,; ·• · r: •··:;~:•'(,-r..r:·~::l""!-•:5!~~"-···. ·• ... -~. .",'•'JI:·,-,-~~- ·.-. · .... • · '· · ·· · -· · · · ~ ·. · · ·• · ·-~·)r.- :: ... '· · !1 · • · • • ·. i ~ Bts(1·crlt~lhe•;,llpt.thal~o~te Acul..: LCSI! I >170 ' I "~~o-.~ c! ai.(l9·>~.!. To,Lcny ~:o!u.: flll' '~c('Jhc;~d mmm,..., ii 
l
.j 

11 (C•JI'"'oJor: •·art~Jitltus). I• 
, . . I jl Dt(n)OC ·J iuh;;la:e I NOEL 1320 ~Qr 320 ,. 1'1,, lu~·~!ty ,-alut: or 511no<;.\IC TRV a'-'illl!lolc, th1:rdt>re, ;o~re!rvr.•!me; \! • ~ Jl applicable fi~hw;ner IOXIC:tt~· ~-Jiuc used (water flc;a, D. ma~11.:1) from M.:CJrlhy ![ ~ I ~'"~"mm<(l"'''· [i 

I Acctc11c Ar:u:c LCSO 2.100,000 m~~ ~· .... ;"-''"I· 1 o~:cny va1uc lor bnne shrimp (AI'I.emia 1p.). 

11 Ac:rylo11itrilc A.cule LCSO 10,000 0.01 1011 

_______________ .. __ .. ____ .... 
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TARtE F.-2 

i\lt\JU1'iEJESTUARINI:: SlJitfACE WA nm TOX!CtT\" IUWEilF.NCE \'ALUI-:S 

{lt:~~e l orli) 

,. .. . . . . . ..,r"'--~ .................. ,.. . . .... '\.'.,..... .. .. . ·J ............. --:t!.·,··· ~, ~ ~-_ ......... ,~~·rt,''·~l ~ ·~~~l\. ....... --..... ~,_ ... ;:.\.·\'1 t..r:.t~~..-.:, .... :,·4 -~ ......... , .. _ •. ~";"'·· :, ... ..1~.;., ... ~ .. , · .... - .. :.. r 

'

·:: .· ~ ,: . i"'"':~:.::?:.;;J·;~~j:#;~~~;-.;-:-';{ :~:;-c~ ~1'?.\\,-"''c11\·~,··~ut~:V'~1~-<'.:'~ f~~~i:t;.,~ 1l!.::~~~·f1\:"! ~~""!'"~-!~~'.!fMJ_f.~';t;.;f-;;(-t)Cf~~;'~~~~~"";f/i-~j~.,r.;.-;~·:;;-~,-~i:i:-:f:':.,·.::.·,·.:. (::,·
1 

• -.: .•• ·.· :·.··· .:-.:,r- ·--=-~-··'"41 • .....,..\JG=t.~.... . ... . . ~ ., ··-·-... ~· .•. _- .. _ . .. ... ~~-1·"!"·~"'"~tij .. t~~,,hlt,.-.. , ~.-.7 ;.~,;.,.v;t.J .... _ , .. -.~~-e~-'t ..... ~-.,~ ,;l:!~~t" ,._..,....!.,~.-.-~ ..... = ·-.·~·-·-·=· --.~ 

·• ~: ; ... · a~·;:.~ -:!",•...,.....:•1•• r"':.l.!·~--l:f•· t.:e._.o: '~·""'"• ~·.,·~·P·•·~- , "'"~•i.•~.~r "Y~ ~,l!)'.,s. ... Jla.•;!t :-: ... , .,_•·:t ·(~,... · iJ.:..:·.•..-r';!J~L~ r-~~a ';~rol!· ",·' "h·,~-..--• ... ··~ .-~ ... u!.J.f._1~_.,,. .... "' •· ... ;. f' ..• , 

' • • •· ~·· ' •'••' . •• • • •• • '"'·" ' • - , • •• ,. • ~ • • . - ~ '' . ,. .•• ~,. .... • ·'• I . .,.. • • '••• '-• ~· ,, 

·~.! j. ·., : •. . (. ::.··\-':.~=-·:-~!~!-:~~~~·;~~ K~~-~~r~!!o!".t~.d~l~~~~~~ ,'t9~-~m~!11~~ ~*r!~tt~ ~~;p;~~
=i'~~~~~~~~~~~;~J~!l~~~f;~~~-,=:~~\~=:~~::~ili 

· · · '·.·, Cton![•nun.J: ... • · .• •.•-.. ~·!·. '•- ~-:F:n~ji_clnt~-~~-:o-'~BCt~nUnlrlllane "..~·\~ hell•~~. Jo;•".'-ahrr~ ~ .. •.·.•::!'~""•~.".r~T-.~'~ftrfnrnrr ;on•l ~urn ••·.'...._,:-.: ·:·-.·.·.-e. ·• · j 

,. • ••• · .. ·~- .. ~~,..'/" .-.:·· ·····" .• , • --~ :t.""J!,!~-~- ... 00~1ffi-·l~~~..,..~~'T.\\-~~.W,''!!'Z(~l'"r~fll•"r.•-n{j
 .. ,.J"'!o!l~·-~··'£~r~•,r.::•·•:GT'l~'")?'~-~--.,;;;, 

[ri!hft~ffi!~ttii~i~r:~liii!!.«~iftif;-~~i::·~~~1;~:!1~J!r~J;~~~~!~~~~~~~rJ~;',~r.~(!;~~~~iit:i
t.!m1~?:,~~~!.:r,i't~il!M~,';:f/.~=tJ/~~;t,t~:' 

•12,3,,,&-TCDD LOI:C O.OOOQJS {).I O,OOOOOJSj I ~o s:ai 11kl:-:r c!.lu "'·ere :l\"3il:a':lic, th-:tefore. Colr.cs;undmt: lioii'Uo'.llcr ~ 
\ 

· 1.-u:uv \".lluc w.u usc:.! lt:ar'\\-ow trout, Orrcorhlfclw.f r•n·.l.-itJ} frMt 

j 
l:·!d:tl; e! ll. (I ISH ~-~ .J..~·TCI>!l !ci\ICHV \-3ha: useu: 

I 

. 

j llen:~\tlll~Jr-ur.th:r.~ I Acl!re.l~~o I =-~o I 0.0\1 

I 

i J ,\u:tc lC~O >~0 

' 
O.tll" 

; Dtr..:ot'-lllucr:m:J:cnc 
j !:J f T"''cnp·~:uc nee -''·l•l.abl~ ':'ll\' {~r bcntO{:a)r)tcnc u~ccJ n ~uno~.11c. tl 
j r..s j,-.,,,.:,t;:,-:r:ue Mt J\·JriJ~i::. Tit\' fr.t 1:-cnm{a~p~ter;ctJ~;•I..u ~unrj!J~c l1 

. . .. . ..... , -· ..... ...., . . ·"" ........ . ......... . ,.~-~1~ .. 'Zfi..t:.,';:; .. r~cc.:·~._ ...... -~·.·"·'-;.. '.:t:~~~r-~~~t:.~~~tn".~t:.!~ ···~ •. ~ ...... ,. ~;.;,t':"!' ... ~-,TJ ·~-... Op('": ..... ,(~·~' r· ......... -- .4,. .. ~~· . 

ralfnu~!r~r arom~~~~~):-Jt~~r~~J\I~{~AJ,I).{#i:iq;::!~~.~'k~~~
~-~!:~:~;":;f•:.~~~~il.~!*'~-:f',#b~'i;~~i%~!-:;~~~~~~):~~'-

l~~~t?.t~ .. ~;.;~;~~~ 

I Tnu\ h•gh mCI!ccubr -u.cisht (11M\\') I r\tute tcso.- I >~0 I omt 0.~ I' Rom ~t.d ::rll(!')':g_') C'-'i1lu.a:cd 1"\ICI\)' ~fl!trcc: B:0.1W (lht~c c~ ~CIC II 

1! I' Alb '· 
f ~11'1...-:auc: t~n;sl i'AHs 11: thc l't>h-ch3::1c, ,·.~,:7r..-J fJPC'Ill~roJtn:att~, , 

I ILC!tl ri cJ'h 11~-~w rAil C•:c:tl:d !O ui_:.'l. T!,"lslKV shcn•ld he •acd 11" , 

·· • 
mc~S111j:. th-e: mli: cf':c:;~l H~.:w 1'•\lls. I 

Acu:c: l.C~O I >$0 II iJcnT~.1)Jr).tenc: 

l! Ucnz.c:(3l.ln:huccn: ,\ct::c lC~I) >~1'1 

I C!.01• I 0.~ I r.e~u ~t:l! :-:c:rrll9':'5). T;,,icuy \';1uc: Ct~r pt:l~-ch~c:e { • ..,.. ~ 
! j (lr,"tiiJU~Ja::.Jt;). 

[ 

! fHH' Ill.~ I Tc•tctl~· \-~!:J-: n~: Jl\·~•bb:e. 1 !t\' fN b!!nrA'I~l~}n:nt Ult•! "'' 'utu·s~:c~--~ 

I Chr)1CJ\C 
.. 

' /,twc: LC.So 
I 0.01' :.~o , .. I 
I 

O.S I Rcui :snJ ~ell (1975). To•ucit)'Dhc\·r:u1.1'A11t '*'n C\'iJlutcd. I.CSO I 
d ~lch ir..llnlll:~l U":W i',\Jf c-.cccdcd SO ••&'L J 

i} Olknl(.J,!t}lnlhf:sr~m: I .\culc tc.so :' =-~0 j - 0.01
1 I o.~ I Rn~" ~nil :-:ca- {197S~. To\iCily .;f 5t\=r.11J',\Jb '-'-:IU\"Jiu:cd.t.C-50- '· 

' . I I i ., cf 1Jidi\1~1~JI JIM\\' rAIIJC\C!:cdclnn ut:1L - . !· 

I :~er .. ~l~!,)-<dll'}1::r.c j,~t.~c LC~t) ! >~0 : f 0 :u~ I ('.~ T lCiliC.tp·o~!l!~ n.,IJ~-~tbb!c. TR\' fo: bcnz~.1)p~1cnc uw.l :u ~unc>j:.uc [ 
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· TABLE .E-1 

FRESHWATER TOXlClTY REFERENCE VA LUES 

(Page8 of8) 

U.S. EPA. 1993. O;jice o[Watc,.. Pt'lfcy o.11rl Tn:h11ical Citddcllct em /.,t,pr~tatitm and lmplm~entation of Aquatic Lift Mtta!s CrUtrta. Memorandum fram Mur,ha G. Protho to Wa1er 
Managemcnt Oivi1icm Oirc;tors 1nd En'li:onmcntal Sei'Viee. Dire.ctor~, Rcgian1 1 through 10. October 1. 

· U.S. EPA 1996. "&ola~: Thresholds." ECO Update. EPA S401F·9S/0Jl!. Office of Emergency •nil Remedial Response. January. 

U.S. ErA. I!Xl9. National Rer:rmtlllmdtd Watu Quality Critnia-Correc:iotr. EPA8l2-Z-9!1.001. Office o(Watcr. April. 

\'IR der &:h.tlic, W.H. 1983. Tile Acute and Chronic T(l.1;icuy of 3,J·Dillitraonltlnt, J,l·Dinftrobt.rt:cnt, c11rd /,J,$-Trinitrabellltlli: ro Fruitwatv Aquaric OrgQnunu. Tcehnical Repon 3105. 
U.S. Anny Me.diaal Bi«ngincctin8 Ruurch &ad Development Labarar.ory, Fon De~riclc, Ftcderick, Matj'land. .S3 p. 
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TAIU .... E E-1 

FRJ::SHWATER TOXICITY REFERENCE VALUES 

Zinc Chro11ic criterion I O.ll S 
( di SJ(!I vcd) 

Notu: 

(rilge 6 ofS) 

Noc •rplic.~blc I 0.11 B U.S. EPA (I ~99). Value c-rres$cd :~s a fun elton of "''.tl~r harJncs; 
""d ulcu!alcd as foUow5: TRV • C(p(m.(ln(hatdness))+b,) when: 
m. • 0.3473 and b, "'0.81!4. Criterion was tOI'I\'Cncd to dissol\"ed 
tilnternratlon using t c:on'lltrslim factor of 0.9Ufi. A assumed 
har.inen or I r.o mgfL and a c:onveuion from mgiL to ugfL were 
used to calculate the diu•bved \';l{ue. 

a The dllr.,.tion cf cxposur: u de lined as dmmic if il represents abt>u1 10 percent cr rn•.Hc urthc tut anunals lr!chtt:e c•peetancy. A~ute exposures rcp:csent $1n~le clr.posurcs or mult1ph: ewposure$ ocCilrri:~g within a lf10tltrme. Fm c-valu11ing exposure dutalllltl, rt.e rollowing gcnc:ul p!ideliMS were used. fO( in\•cneoratet a11d other lower tropl:1c lt"cl a1ua1ic biota; (I} <:hronic dur.llion hstcd for 1 or more dil)'S, (2} subdtronicc!uralion l;astcd from 3 ro 6 days, and()) a;ulc daution last-:d 2 da}" or leJS. For fish. (I) <:hroni.': duration l;ut~d for more than 90 dli}'S. (2) 1U~hrDr.ic cura:ion lntc:d frCTI\ I' to 90 days, and (J) acute dur.tlion laslcd len than 2 V.'\':tlcs. 
h Unccruinty factor~ :!re U5ed IO ();lrJpolatc I IDl!ic:iry qJuc lo I chronic ~OAEL TRV. See C..'hapter j {Section $.4) oftflt SLERAP r<>r a dlscuuion orthe uu orun.:crtainty !actors. c TRV wu e.1l~qlat:d b}' mulhpl)-ing the 1o~ic:i1y value with the unccu:.inty factor. 
d The rdcrenl'.es refer 10 tl!c soutce or rhe toll.ir.ity value. Ccmplctc rc!ere~c citatioll5 are Jlft'lllidcd below. 
c 6~31 sc:rcn:rlic judStfltl'lt UJcd to identify uncc:flainty facror. Sec Ch1pter .5 (SectionS 4.l.l) (or 1 di'wuion lhc usc of best sr.icntilicjudgernc:nl. Factor• cv•lualco! indull-.: lest duration, ~tological rclc\'21\te or er.dpoinr, e11~ri~1al design, and av.ailabilityoftollicil)- d.1ta. f TRVs (or metals •rc based on the dissol~d metal conccnl::ation. Acc.ordin& to U.S. liP A ( 1993) r-olicy, concentrations or diisolved metalrnore closely 11pptoximal1! I he! bioavai!~blc 

f'raedoo of metal in llu: walcr tolu:nn. 

E.CO • 
FCV .. 
HMW ,. 
lC50 
LCIOO • 
tOEL 
NOEC 
NOEL 
scv 
TllV .. 

Effective ton«ntration fur v:;o percent or lh~ tdl organisms. 
Final Chronic Vah:e 
Uigh molecular weight 
Lethal concc:ntntior. ror so pment ol" the lt$1 org;snisms. 
lethal conc~tr.uion for I 00 pcteenl of lhc test orll'1nisms. 
IAwcst Observed EITect l,t:vel 
t-!o Qb,crvcd Effca CooCCIIIfllion 
No Obierved Effect Level 
Secondary Chronic Value 
To~ichy Rc:fc:rcncc: Value 

L_ ------·. -··. ----------··-· ... 



-·-··-· -----·-·------

. .-

? ,_ ..., 

I" 

TOia1 C)'2nidc 

Lc:ad 

'' .. ': 

TAIII.E F....l 

FRESUWATElt TOXICITY R£FE1\ENCE VALUES 

(l'aa:e S or 8) 

·~~~~--r~o:-...::'~,if;:J---li .. ncertilnl)'; • ~ &rF.itr'm~ ~-~frt~ .. · 
Oronic ai1cri011 I O.OOSl l Nol ~pplie.lbl~ I O.OOS2 

Ouonic aitcrion I O.OOZS I N011pP:iabl1:: I 0.002' 
(diSiol..-cJ) 

' 

,_ 
. '-. 

. - --~-- ----.. ,_ ... ···~·~ '11-".l(:~lT.~tl .· --·--_:-···· ;:./fi'.:i#'i"~:'-"='~, ... -- . ~ ..... ~ .... -""""';!~i;1'it· . !!"'·~~·:,•• • · · ~{!i'.rcr,.-!:""nti;~~'="'t"~'·~~l · ~ ot"' ·· ~ ... ~.s~l-;;;.:!!~". 
ce nd'l'\lllfi~U~'lt!ff~.,..., - --~-:. • 

.. !':.u·~ .t~-!1-"i:~~.i 

U.S. EPA ( 1999). This \·:lluc is c~:Jircucd a5 n:s free c:yJnidt (as 
0:\/L 

' u.s. EPA (t9'J!1). \'i11Ue e.t.rrcn:d ;n Oil fisnction nr~·atcr turdncu I 
anJ calculated as Cullo"''l': TR\' • c•p(m,lln{h~u!"cn)J't.,) where 
m, • 1.2'7) :al'ld b, • ...z.7GS. Ctilcrion u·u ccn~'l:tlc:.J In d•~Joh-c:d 
cot~ccntralicn uun~ 1hc f~!l.'."u.'itog ~,;"Cninn f~CU!f: I.J6!Cl·!Cin 
turdnes~)(O.I451121. A anun:£d ll:ardness of 100 m(:J'l ar.d :~ 
can\l:fJI,•n from m''L Ia JJ!ilL wert used to alcul:n: t!l~ displ3)'1:d 11 

I :.t"cutic chloride ·1 d"nni.,.tl'ti!rtifln I ll.OOB17 I Nottnlllic.sblc I 0.00077 I U.S. E.PA (I ~~!il}. TillS \-atuc 'WU rtcm c:ru r« tnor.::ana~ 
:1 I I I ... , ··-··-·· ..... 

·-· 11 
. I ·I llOOOlB ,. Nar .arrlia!ll~ O.OD00l1l8 Suter and iuo (1996). C:Jic~JI~Icd usin; urea\ uku Wa:cr I 

1 
Q-.1,hiY imii;:III\"C T1cr II mct~o:!DIO~:Y. · I 
u.s. EPA {199?). Value: C:J;.f!ftncd :II :a run" ron ofv.·ucr h~rdrtcss I 
and ulcul~led u foliO\\': TR.V • csr:(m.(l~ba:dm:s,)J~b.) "'here :o;,clcl 

Sch:nium 

Sah<cr 

Th1lhum 

I 
! 

m, • O.S.S60 ani! b, • O.OSSJ. Crircrion w.u CClfl\'Cilcd to distoh:c&J 
GIICentra.tion usi11~ .:t. COO\'Cuion fuiOr of 0. 997. A assumed · 
hJrdr.ess of I 00 m!;lt. ~nd • can\'CUion rram rn&'l. to uglt "'tiC I.! 
wed to ~:.~Ia~ Iate 1hc dilpllyc:d valu~:. 

U.S. EPA (199!1) 

U.S. EP.'\ (1957) 

U.S. EPA (1917) 
li 

. j, 

: i. '~; ~. '1 ~ ~ ,.... ·.~! .•. :. ~: ~. ~ .. :.:· J . :.:.-.!to.;.· 

j=--::::::::====:::::=:::==:======~~~~======:;;:::::.:. 
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FRESHWATER TOXlClTY REFERENCE VALUES 

! {I•agt! 4 of 8) 

Alumi11um I FCV o.on 1-:ol •pplic:.ab!t 0.087 U.S. EPA {19R8) -Antimony Proposed chronic O.OJ NOIIpptiCi\ble 0.03 U.S. EPA (1987) 
0 r criterior. I -~ i Arst.ni: (triv•lcnl) Chroni~ criterion O.IS Notap~hcablc ' 0.1~ U.S. ~PA Cl'.l?'JJ 

l!ari11m ·ricrDSCV O.C04 Not •pplio;ablc 0.004 Su1cr and T ~a•) {1996). Co~~!cul.altd using Great ukcs Water 
Qu~loty !n1liahvc: T1ct U rnelhodc;I~SY-

Beryllium I Tttf II scv 1 {l.oo06o I Not applitab:e l 0.00066 l Sulct znd Ts;~o ( 191)6). c·,lculalcd U$lflg Gtclltl..akes Water QuJhty L'lll.,hve T1cr II mtlhadnlcljy. 
C1dmi•Jm 1 Chtonic: aitc:riO!I I 0.0022 \ Not applicable ~ 0.002.2 I U.S. ;;.I• A (1999), Value e~~.prcl~cd :n a fur.ction of water h;,rdn~~s {diuoi'Vl:d) and call;ulatcd as ro!lows: 1J:.V • cllp(m,{ln(llardru:u)J•b,} wh~re m, • 0.7!iS2 :u1d b. -~2.71S. Criterion was converted to di,sulved c~nccntr~tiDn uung rne following ron~nian factor: 1.10l672·[(1n hardncu)(0.04 J Slll). A usumed bard ness of I 00 rngiL and a CQ!I\-.:tsioo from m&fL to Jo:g/L wen: ur·:d to caiCltlate the displa~d \'Jiue. 

Chromium (be!ltvalent} Om:ni(: criterion 0.011 Not ~ppli~able 0.011 U.S. EPA (19!tg), 

Ccppcr Chronic: criterion 1 D.OO!t Not ~pplicable 0.009 U . .S. EPA (1999,t. Value expressed 1.1 a fUnction of water h*rdnels (diatolvcd) I I 1111f caltulatcd as follows: TR.V- cxp(m,[ln(N.rdness)fb,) v.hcrr: "'•- 0.8!i4S and b, • ·I .702. Criterion was eonwrecd to dis~olwd concentration usingat:tmYersion rac:cor of 0.960. A 11sumcd biirdnc:SI cr 100 mg/L and a conversion from rr.g.'L to ug/1.. werr: U!!Cd 1e caiDJI.ate lhr: disolaftd value. 

I 
---·: ... 
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. 
SOIL INVERTEBRATE TOXICITY REFERENCE VALUES 

(Page 12 of U} 

Beyer, W.N., Ci. W. Miller, and ~.J. Cn11nartic. 1984. ~Ccniamination oftb~ 0 2 Soil llorifCin by Zinc Smelting and ilS Effect on Woodlouse Surviv.tJ.• Joumal tt/Enllil'onmt:t~tal Qualrty. Volume 
13. 1'11!:1247-ZSI. 

Matigomcz, J.A., E. Angulo, end V. S:zcz. 1986. Mfeeding and Growth Res~• till Copper, Zinc, Mmury, and lead in the Terrestrial Gastropod Arlun c:ta {Linne).• JourMI of Moll wean 
Studla. Volume 52. Pagce 58· 71. 

Sputgcon, D.J .• S.P. Hopk1n, and D.T. Solncs. 19~4. "Effects of Cadmium, Copper, Lead, 1nd Zine on GroW1h, Reprodu~:lion, mnd Surv,wl or the Eatlt.worm Elst~tlafetlJII (Savisny): Assnsing 
I be En~ironmcntiil L"llpatt of Point Sourc:e Melal Contamination in Tcrrestri1l Ecos~lcms." £,,-J,o~:mf!llttJI Prnlution. Volume 84. P•&e• 123·1 30. 

v.~n Oeste!, C. A.M .• E.M. Oirven-v3n Bre~men. and R. Baerselman. 199J. "Acx:umulallon and Elimination of Cadmium, Cbromiurn and line and 5ffec.ls on Ormr.-th 0111d Reprt'duetioo in Eiso!ttia 
Cl dndrtl (OiillocMIIII; Annelida).• &t~IICt.<l/llle TotDI Envtro~Jmtnl (Suppl,menLj. Paacs 5U-S97. 
I . 
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I_ rfl_lynuclc:~r lft•~allc h)dtourba"' cr~mfs,~l~s:Jl~.Y:~mli:.:.;,::j;:.::~:j .::;:£ ''::.~~·:.;~ ... ~- lo;j.; r;..·..:.~·j,";~~~~~~::J~iT'~:.;1::i'~\;:.·::- :': .. ':._."ir'~~~~::-•• ~;: •• ·.: .. c .• ,;. ' ; ~ 

lj TN;d hrt:h mo!ccUbr weight (liM\\-") - - -~ - I wo·~· TR\' huc:rlo!l benlD(3}1':-letu: ll'l\iCtl}'• Ttns 

I rAft ' 
. ·". . TR \' shi!Uh! be ISSC$Sittg r~c: rifk l'lrToraiiiM \\• 

. -;.. 1',\ll. 

I . 
Ucnzo(a)f!~lr:ne 

1 B-cnzD(a)an!htaccnc 

It-: 
Ucnzn(b)nucro~nrbcnc ,. 

Dcnl.O(k)Ouonnllaenc 
~ 
I 

i Chi")'Scrte 
I 

1 Dabc:n.t(a,h}antluaunc 

t 
tndcno( 1,~,)-cd )JI)'Itr.e 

' 

r\t II!C ( lth!'l'S) LO,\\!!. '· 

(rr:rr~luch'~ tffccrs) 

Sa~lc dM~ LOAEL 
({:,JS:rointoll~l cfT"I~) 

Subchionic (IS dsy5) LOAfl 
(tcducl:d p CYo'tllcaie) 

)i .. 

M!.'IIJC 10,00!1··.-. 

Mouse 16,666 

R~l-1 200 

n.o1 tl)() :.t .. cl-c!'-lic ~nd An~~~in: 09Sl) 

0.01 161 l''ltk Mat King ( t9.S9) 
··.· I 

Tt"'itllyv~luc nl'f il\'llil.llt-lc. 
i ~ I 

l·olicit)' \-,lac 001 :waibblc. 
I 

11 
0.01' 

:: TCJ•ieaty\·alllc:n"Ot ft\'.1ihablc. II 
lladllow ct 41. (193'7) 2 

To\itil)' ,-.. luc net •\'&il:lblc. . 
rl 

.. 
. 

. 
•; ., 

t '·· 4

'• i ~ ... 

.. , 

'I 

I 

·- .. I 
i 

"l' 

=~=--~ .. --/============== 

~- .. :··· - ::_] 
- •••••• ;--1. 

___ ---:-:.:.... __ ·-···--- -- - .• • .• ,'·J·:;~:--..,; -

---- " -~~ .. 
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. T AUIJE E-7 

MA.I\IMAI .. TOXicrrY REFERENCE VALUES 

.(Page 2 or 15) 

Ar~[o, 1016 
I 

(;') 

1 

Arotlor 12.S4 

' 1 
I 

C'> 
Q) I 

:"!Hrnarom1tln (1~s:,ikg UW-d•y) 

1!1,3-IJ•r.1111"J:~nttnc I 
L 

~ • .i.Q, nttrotniuem: Chn1mc; (2-i mon\h~} '1\0.\f:t. 
' ! i"Jr.g 70() 1.0 j(J~ Ellis cl11\. ( 1?1?) 

' ~.l>·ll'l'l u ml<iluer~e S1nglc: dl)s.: I.OAEL (n>Cif!Jllty) D-•s I 4,000 11.111 4110 lee et al. (1976) 

Nirtobeotcnc: I .. I .. - .. -- l':•xic~ty '-'ahu: nnl 0!\'ailabh:: • 

PcnrO'ch!nromtrnhc:n,:e!1e Chmnic {2 ycm) t-:C)~.I:I. I t-.fnu~e 4.SiiJjJ 1.0 I 458.HJ N:lli11n~l Tn~ic~ICIJ:Y rfnJ:t.1TTI ( l'J!P) ' ll . . . . . 
J rlltll•lalr rt_tns "-'cllic B\~'-d•yl'· 

Uis{!-cthylhc:~}'l)pbrhalate 

I 
~ ... 

: 
Mouse 

A teton~ S:~bchronie (90 days) NOM:L Albinn Rat,. 100,000 0.1 10.000 
,~re 

I 'lr I Quast el al.. ( 1980) Acrylomu de J Chronic (l yars) LOAEL I Jt.lt. I 4,600. 0.1 460 
(lo:sims :and ocher organ dTe~rs) 

ChiON(mm I Cllr011ie (!10 wre:ks) NOAEL I MOU$e I 6o,nno I 1.0 I 60.000 I Rce ct al. C 1979) 
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1',\l\LE E-7 

' ' •\ MAMMAL TOX1qT\' REFERENCE VALUES 

~ (l'a~c J or 15) . 
\1: 

•'"IJT"::t.•,t;•·,.o-~c.i:!._<":'~at:fj.P.~..r:-~._ .... ~r.p•~··~Nf--f,t••,..,.,., .... ~,r:"'""' v·----··~~.,-_,
.,..,.~-~~-··~.r.r. ~r.?.ll·~~ ~~-w·G~-·~· ~'1.'~~~~--g

t '""""""~~ 

~~~~?:;'i~t-.A~T.J_s..:.~"- J~~~~~~ ~.,,..;·,1~1!:.i.k-~vR••1~,tor .. Tiiitcli)';ne_rtiinc.t.:..\:~iluitlll':l· · ~ 
, ... ·~ -~:"?..E:i~h. .}:\.~ .:.-~::...,· --~-. •• : .... ~~~k~'!oo;"'~;t.;.ii.",\~··~. 

~~r:"'"n :.1.1'111/.- '(tti~~T~ .. -J'-~··'~j· ,..,! .. :~ .. ....... _,_ ..... ~'-'*'*'--... "¥••-"""....,.,.,,r.o--~.~~·~ .•i - - . ...... ~· u.r ~ .... rJ~"'t-" f'·:;... ~,_.~ :..-• 

-- ;(o, -· ........ ; •.• • • •.• • ' . • • -··' ... _,,~ , • ...... - "' ' ~~..-:-. • - ·~ .... ' • . " ... ,.. ......... 1 . '" 

... ~ .... _"\hf.".oc.· "1r. ~ _ !;..·:..-! ~. ~"':¥' .. \~~ '""'" .·11::> c..,.--.,..:.---..!1 ~~·. , - . ...-- .. ,,. ._. • · .• T.IW~ : :;.>-l!u~ . Rtr~t-tntt.and.NcMs ~~ .fo'. ~~~~~;~ 

;'.~~~~'7,-:;1~~~-'-~<;:l!mi'DII~~~~~!~.ftr}, ~'"ll~!atlona.2d.f!tn!jlal_!\t'!., . · .·N~~ mMrJ.~ ~!Bat~!~ :.;tt?-.. ~.~/.i':t\~~#J':I~•~ 4 ' •• • -t~~. \~,&~ ~.! 
~:{.~_::::---.-~~;t~~*·~!~tk-t::~~· A.&~,.~'t.~'W%.\":ii~S .. ~-=e r.o't~tiiihm:t. ;.1.1~;;sPJ.~ r~F.id~{.:j.{{\ fk'1:~~d ~~w~~~y-~~l

l~-~~i~:i 

. 
. 

•' 

CrO:n:'l~ldch:~::: . Atute (O:·hmu) LDSO ibt · S,ClfJfl 0.01 &n Rinck~rt (19fti') 

l,.t ·Diounc . 01ronie (23 mcnths) t.oAEL 
(lllttj; IUIMUJ 

Guinu riG 1,069,767 0.1 106.177 llt~Ch·U;cti 1r:d Ar~:as (1970) 

FOtnuldch)-de Atulc (mi,:lc: dnte )lOAEL R.1r · 2JR.II<Nl · · Q,OI Tsuthi)'Ht 011. (197J) I' 

(r:\trl;!lity) 
.-:, . 

'- I l ;t----~~~ 
I \'ir::y! c:l:lc-titic Chrr:r.1c (2 ~-:;~rJ) :.10,\El. ·.• P~l ; 1.7M t).l 1':0 · - I 

I .... -.. · ... - . ~·. ··:;· ... ·:.,~o4oif~,-! ·.:J:~u·.~ t·'··::· ~ ... ~ .- ..... --:, ... ···t·~sr.·.:·)..·· ..... -•. l .... ,.. .... .., ... ""'" .......... ·-···· 
. • •• • 

Othtr cb\arlnalrd nr~tanlet (t~tllol: UW•dn) · ~· :; · ~·:··.-.·.: :;!S: ~~ ·!:· i .1. 1,'.<..;]·~··~_ .. ;.;.r-s';, !:~. :::• ... :~ '•' 1 :t'-':'.,..!"'~- ~.yo.,-.,~· C : -~:-:. ·.~~~- ;:~ •:\":_.,;,, ¥i-"-':f; ~-~ .;, ·.:· • .;.J . ~;~·t~ :<.•,,-• ._. .• ··, 

. .. . · .. · -: ...... ' .. ·· ... ,, "·~·· ·.~~-" ...... · -~' ·~ ... ··-· ...... · ..... ~.,~!. ,d: , .. ,_. .. r.l. .. ! .. ":'~ ... •.: ·. ~·'-'"''·.-.~·-::· ~.c .. ·~t~-:· ~.J -J , ::~~-:: :r~~c: ·.• .. :: ·:~·~;.·:· ~ /:(~~t ~~ 

I 

Ueucblntl'>bc:nt~:nc I Chrome: {>2-'7 all~~) !1:0,\EL I Rllt -f l,f.lll'l I · 1.0 I 1,fl0o . I Gr;1nt::1 "'· (1?71) -

Chnlnit (2 )1:m) :.o,wt. · 
. · .. ...... ':!00 

. \; 
Jo:r<tb" C:l .... (1?71) . 

:I! Heuchlrrf'butlldtmc .·. 
Rae ~00 1.0 

~~ lleu:hltlfnc)"tl~ntadtc;ic Sc•hcltrl'l~ttefl) we1:l1) ~0,\F:L R11 !!t.nnu J,SOO O.t~. Al't!n tl :al. (I"FJJ 

I Chrtt111c (len da)~) :.:OAEI. 
rcni:TChfr~rr•!tt:nzcnc 

lht 7.:.5n 1.0 7,;!$0 Linder rt ,>l.ll'l!il\} 

rcnlllchlnrtlflhc:nnl I Suf,chuw•ic ((t:: da~'<) ~0.\t:L I K:~~: I J.r.rln. I f'l. 1 I }f':O I 5fh1A'l:ll. (I :rl. {i 'l7!i} L: 

· · :. :.. ·-""J( ~ '.:- •. ·:-_-~ :: ~:._.;--~.--;-I'!F:·~:~~i:~;::!;:-~-~#..,_.:.:;~.:;··,;
,~,i:'".;,·:'~··-:, \·#:..-1"~~,),'·;.-.l~ •·;;··:\•;. •:,a~

;:: ... :~l.:'J'f\·J .. ·-t"·!t~ ~t:; 1£'·~ ·::~ ~".~;-;-1• ~:.:-~:~.::&~-i-~!t~~\-:; :~Y, ~-,.;.•; ;• 

l'_tst!cN~~ (us:fkt.P.l'::~!rJ. ~-~= ;+~:. ::-' ~:. · : : . ~ :'~: ·;.;~d':';~~:.-r.:~:>fp~ ~~:t.;~r:.~:·'i~'/\\~.di!.•!f::J~f~~~~l.:~
tiri:~.~.:.'!~,~-:~';l;:.~r!i~-co;,,H:;l!:-.:.·~' ;:• ·=-~~~.~r}h-..til;

o· ... ~:\'";:!. 

.s,J':.ODS 

S~bdltOnic(60d_l)'l)lDAEL . Ral: _ f 2.50 0.01 . :!.S GrtC11{l!l70} _ . ·-'!: 

11 ·. . · J (mon.Jlll)'l · · .. · · . . . 
·. . · 1 

. !lnc•:acb\ctCII'htnc ·~ r' /\tuk' wsn .: K..u-:1 I .5M.noo n.ill ' 561)1) Mch!:l (19?.:) . ' : ll lteplathlet 
,; 

• •· • • ·• ~· • ' .. •• • • • •·- ..,..,. .t": ~· •.. • .... :0. ... • ·•• , •• •• ',_,. ..,. •• ·• ~ .. ..,.. • "" • • ,.., •- •• .. r· r ·- • • ·-

AJ\ln'linllm ·; . Chronit\(>1 ]'C.llr) l.O_AEL 
Ondrcir:kacul. (1966) ' ·ff· 

(jif~1h) 

' 

. . . ~ ... 

I 
======'.. .... ,.. I 

.. ._ ... ·· .. -~ ~ ... ~ -. ~~ .. • .:=-:· ... '.':,.'; ... ~j. ~ : ...... ; ..... }f~.~ 

'-. 



~~~~~~>~ ~: l-_.: .. \: :.~·:·---~·- . :.····,' . ~~. . ... ~·' ~ .. ~ : .. · =,_;,._ .. \ . ..• ·,.; ·•· ... •.·. -·· . -:~ ~.;i ' ...... •. . •.. ... ... , .. _ .. 

~--- ... 

!:') 
I 

....... 
0 

IITr~~:~~t'~t~w.:::~?~-;;'}$~ r"'·"h-··1<- , . ~ .. ~~;-,'iii ~·}:Jf·-~~~,v· .. :.,~ .. :~.-~4!~· ""':.J-~T,l-· ... ~t~ ..,::. 
-~· ...... , .......... ·'·· •. -~t···,~tjt ~~~-;:~.;~ 'it 
~-.:~' ~~\:.l=•'Ccnnpg,~-
"'€~~·,.;·_~~ . ; . - -! 

!I Antittnmy · 

Aucmc: 

leariurn 

~~ Ucr;llium 

!I Cadmivn1 
II 

It~ ...... ~(! ......... ,, 
l Copper . 

To:al C}-amd~: 

Lead 

Mert\l:ic chloride 

I 
Methyl mercury 

Nickel 

Selenium 

Sih-cr 

TADLE £.7 

MAMMAL TOXICITY REFERENCE VALUES 

(rage 4 or 15) 

~"';:· ... ~~"r...,-:·.,. .. ,.,._, .. r.~, .. , .... ~~.,~-,.,rtl; .. !';:--.· "1~~~ t1~~ .. ,~~ · ..!' , .• : .. -~ ,. ·, 1..t~U••lt ortT6•l~lty•Rtr rti!t ~. ne.(T~ · · • ·. -~ .! • ,.f · ..,...,.~,~ , "\ "'~~ -.. ·:- -J··· .. ;.~ -·~r; ,)_ t6a:-:.""':.r,~.··J!'::·y .. ~· ····~'. -~·· .. •:··•·· , .. · n- .... ,.!~~ 
t'<l·.• ... ·: ..... ,:,._·,..-~;.<r•:!,-... ~•;:~-~ ~rtr,..~': •"~l!'t'.~ft"'·•"'~ ;~RV~ ~Dur~•nd.End;tolnliJ! t' ·~ ti fi · nl· ~. iJi1t Hti~~·;if.-·-' -,v ~~~-~ o "'""'(. . ~·- . , . .:.~ ···: •·• .~ ... ~ . -': · fran s , - • . ·Futot. 1 .. ~. -

C!-lranil: (.t }'l:"n) LOAeL Rat 0.66 0.1 0.066 
(111Qflllhty) 

Cl\rnnic {2 )"~::au) ?-IOAF.L . (log 1.2S 1.0 us 
Chrn11i-t (If. mo.mth~) NQ,\EL Ra1 0 Sl l.'l 1'1_51 

Chrc-nic (::>1 )~i\f) NQf,fL R-!1 O.tin '·'' ll.l\fl 

Chronic (>ISO 'l~)'Si LO.'\EL Moute z.~z 0.01 I IJ.IIZ.Sl 
{rcprodnclton) 

Chrflnlc. (I )'l:lir) NOI\f:l. R;at '-~ 1.0 3.5 

Chronit (l~i tlo1)"S) NOi\E.L Mink I 12.fl 1.0 1!0 

Chrconic (2 )'!:m) NOAE.L Rat 24 l.n :<:4 

ChrOftic (>ISR da~) WAEt. Mouse 3.75 Ml (i.037.5 

!mortali~y) 

Cltronle(6 rncnrhs) NOAEL Mink 1.01 1.0 LOI 
(rcproduclicn) 

Subdlroni~ (9j days) NOAEl. · Ral O.OJZ 1.0 O.OJZ 

ChrOflie (2. r=au) NOAEL R1t so 1.0 so 

Chronu~ (> 1 SO da;-s} LOAEL Mous~ 0.76 0.1 0.076 

(rrrortalityl 

CJ1r011ie ( 125 da}'5l LOAEL Mouse 3.75 0.1 0.37.5 

(h~ctivity) 

...... :·,_ ~·- ... -· . ;·:: .. . :..::~-~.-~--;..,·' 
~-~~~- .... _. 

¥-~lJ4t~~~~~~~r~~0·:-~~~-~~~J;ii{::J~~~~'0: 
, ~ , <:;~ .. ·;;Rtfu~nc:e •nd_Nlllri~:.~·.;~,:;:!:,-:::' II ~'"'~t""·"·. • .. ~.-.... r, "' .,.,,.,,~ ·'"' ] ~~~~ ~...:1Jf}i:!1~ t!~~~ii .. ~\~~-;j;:~>~~~-; :.,. 

~~,,~- J.t~; ~~~~~: ~-;~_·.~':'--=--1't~T;.,.~~t_.:~:t1 

SthrCJedc:r ct al. ( 1970) · 

f]~;c-n ct :~[. (I 'J£,7) 

l'r::rry ~~ al. 119SJ) 

S~.:hr<'Cder ;~nd Mi!cl~ner (I 'l7~ 1 

Schroeder and 1\.hlr;hn:r ( 19711 I 
II 
\ 

MacKtnlie et ;~l. (1951!) 

Au:cri:h cl at. (l'lR2} 

lfc-u.-ard ;nd ilan7.3l (1?55) i 
I Schroeder ;md Mitcfl"tor ( 19711 

l 

Aulcricb eta!. (1?74) 

Vcrschuun:n ct al. {19711) 

Alnbrnsc er 11. (1916} . I Sdlrcedcr and Mitchr.ct ( 1971) 

Rungbyand Daascher (1984) 
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TAULE E·7 :_;_ 

! 
M,\i\1:"-tr\LTOXlCITY llEfEUENCf. V,\LUES 

' {l':tgc 5 of I~} .,. 

'• ............ ,..-! ... -··~ .... 111•··· ... ~··,L. ~--., ....... , f•. • • ..., ........ r~· rJ: ..... 1 ...... _ ...... _. ....... '""\ .,..- ................. ,_ ~.s3'~r. ....... 'lt::·'\· ...... ,.1.:r--..·· ... ·~r""' it't>.!'''- , ..... _ w..-.r.· ·•,.....:::.t-•··· ~........... . -

· .• t ~~:-:!;';q2. ;_:'.;:f:."'~U(d•r~=!:,?.. ~;: ':tt'•i~j ·-J~;.;_;:(:~ (if.. A·~;nidi fnr:iostcuj-. n!rthi~te,~lt.ie {i_lt\~fi·:i!.'l~·ti\11!~f ~-~\'"':.~?~ ~~·
~mrl1!!f~t~r~·;v3 '~:.!.~:;- ·.f: ~-·~:!it-;:l.i-(-~':::~·· 

•.W-~r...,l:ti•;..•-·)1-f:•\·~~.f.'i':\.111 ~~:J~: ..... :· ..... _ . •. . . .r. ......... r"""· •• -·r -~~ ........ ~... .. ...... "!"•'!J ' .... • • • ...:: . '~ '"'~•n··\·;!;.~ t:~~~~-·t.:· .. l .... , .:. ,;ot!'·.-.~· "" ._ ...... - •frl"'~'-'~~ .. -: 

lil,t;..,., ., ........ .::::• .''• · •;... ··':··:r••:r ..• ,\T,~ .... , .... ,..~.,, ..... ~"r"~~ .. ~ .. ~ ·t'?.'t .•u:;·~ ,_.,,w··r,..,, .sl' r7r~.·r•' ,'{_.! • . _,.... ~"'·; 1!t ttf~t"c~•nd :-1.11n,.~ ·~.r.r:·-'i· 

~$1.~:.! ::-f .. ·cairiP,ound~· ~~~~-,-,;:;.:·~~ :~·:~!~UIIUihln' iil~~dralrtf~··}m:;s:#-.: q~~-rrul~t!!: ~~Umt,~i~ ~ .. ITritetfilrilY.J Pi~'11~~J}~ mlh ii*11ti~:JS~P,~.~-:~1;~ ... ·li,:.!7.;;,;,f.~,f.r:~~;:}th: ... 
-~·r'1;;\t-.;· .:.. o~t·,.. ............. r,~n ·1•..-:· .. ::• ~·· _..,_,,.u,~~·~ .~ . ~ fll-J:""!:o•~....,~.~d -...~..A.lr~ t!..t""'·:=-~ ~·~~ • ..-;. ~=1<-~ -•r.t~...,~:i'-~.:.~~.,.r;,r!~!:.:~;;·~:r..._ .... ._ :~·:t~oof.: .... \:.•,· t,-

._~.;o:'J-;1;1, .. ~ ...,. ••. :,,ro:-;..·:·.:.y..,· · .. .~r. •.;.· .r. .. ~, .. '110~·-,. •.;- _,~t-.,.,t."•t·~ . "·"'JL1~ .. ., ~ :.orctnbml,u: ... ~Uf"'!""' ... !l.!!tf•ctar_.~,.. .:n .. ....,..a.; .. ~ ,. !-"".~~~-~~~~is.!'-.;~~··>-ir:::&:.!l'..
).:!·.~~.,.~~!~-·~ 

1 
!! T~llr01m Su!ldtiO~IC: (60 tl)'J) LOAEL Rat . IJI O.Ol' I o.OIJl Fosrni;li (till, (t9S6) 

4t~\liculu f•u"III"CC} I 

~~n~ 

r-:n4es: 

3 

b 
c 

d 
c 

:• 

Suhcl•tr"';C (I) "CC~~\ ~(1,\i!t ~.tn••te IOJ fl. I 1n . .s M.ttl:o e1 :~!. fl?!'ll 

lhc d•1ra1irn "r C-'f!n111:e." i.dir.t:d .a~ chtl'niC tf 11 reru:~cn:s about l!l pcretntr. IIW'r: nfth: 1e't :~~niirui~J lircume e•r~csa-,q•. A£ul: C::\r<:$U~f'nrt~•rnt li:tJ;Ie c:•rnsme ,, mnl:irk 

c';!nSutes «eurnns \lt1lhut abol.111v.·a \li'Cd:s ot less. Subcl~rmic C11'0Jllt~s au: ddint:d as multiple c•posures occurring ~~less l~n 10 percent of tile lt31 anim:ll·s lifc:limc: exp:ct~nq· 

but mcu: 1h112 \licch 
., · •· 

Rcp<~f1cd \'Jlues, "h1ch were ·~fcnc in fMJ_ fir lltcl, llitfC co•wcncd 1~ .tosc l:atc:d on looc!y -..·ci,l-.tand in1.1lic rale us in,:: OjtrcsL:o, Sam ric:. ~nd Sut~r 1996. 

Unceruinty f.attots 311: ~~~~~ tn c•tr.arobtc: a to• icily \"alue IO a cl:ranic NOAEL nw. Sec Cfo.aplcr 5 (StctiM, S.4) for a discunion on the Ust nfunu:r1:1inty f;actort~ TliC: liW was 

· tlllculatcd by mulrit~!);n~=. the: ro.~rt1~· '"luc by the unccr.ainty r"tof. ,. . ' · . . 1 

The rcfcrct~<u n:rcr 1111hc' J>t11dy Cll s1ad1cs rrnm ""hi(h zhc: <r<liJ'I'rnl ~nd dcscs were idr:~nfi~d. ·l:nmjllttc rd:rcncc c:ira1i~s arc rrfl\-idcd atzhc end nf I hi' ll1blc. . · · 

Dcu scic:ntiliC:jlldgcm~l usc•l 10 h!tnlii)· UMCitaint)" f:1tlllf. Sec Chlrtc1 S (Scd;on S . .!.l.:i (.,it discussion ohhc u1c: or best scicnlificjud~menl. Facrm!l c~~hiJt~d include le.M 

· dJration, cCC11o£ic:Jt rclc~lt"..C: oCcndpoiTJ, ciiJICri~c:nlal desip, and 1\'Jiilabililyor lo,iciry dJta. · 

m.~\V · .. lliG,b molecul:at w~is:Jit 

LDSO - Lethal dO'c I!J 50 rcrr;cn1 o( l!:c IC.Sl orpniJ.'JU, 

LOAEL • Low·cst Observe-d ,\dvcr~c ER'ccr Lc\'ct 
.. '• 

_, 
·• 

!I=OAEL • No Obta\'Cd Ad\'~Sc Efrcct Lncl 
- ·-. ,. 

TR~ • ToJ.icuy Rcrcrcncc Value 
., 

'· . . ~. 

. ,. 
'· 

~- ,· 

'• 
4. . :. "' 
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TAIU.E E-7 

MA~ll\1AL TO;\iCITY REFEitENCE VALUI':S 

(Pa~;e 6 o£ lS) 

REFEJlENCF.S 

S.amrh:. Opresko; and Suter II ( IIJ96) provides a ccmprehensi\·e rco1ew of c~l<>&ic.all)'•rc:lcv.u:r mar.umlloll'icily inrurmalion. This sourc~. was reviewed to idt11Lify studies to de11eicp TRVs for rnaTIUJL11s. Based on the mfolnlillir;n pre$t:nlcd, one or more refcrcMU were ob11incd ar~d revicwtd 10 !dcr1ti fy compolln<l-specilic IOlliciLy val\:es. Fe>r Jnme con1pounds. rhc available information identified a single study mc:c:ti11g the requirements fer a TRV, a' discussed in Sec: ion S.4. In most ca~c~. each reference w,u· obt~lned and reviewc,lto idcnl• ry a single tmcici1y "31uc Ia de\-e(cp a TRV ror each c:Jmprnmd. In a fC".v cases whtre a primary study could nor he llbtained, a lox icily \':llur: is based on a s~cnnd;ry source. As noted below, ~dditional ccrnrr:ndia \l:r:rc reviewed to ider.tit"y IDJticity Jli)·Jies to review. For tC!mpotJnds not diic:uucd in Sa~pl::, Opmiln,1111d ~:Iter IJ (1996), the l'ier.lific liter.mue was searched, ami rcJe,'llnt studies were obtained and fCIOiewcd. The r;rcrences reviewed are listed btl ow. The sludyselear:d fllr lhc TRV is highlighted in bold. 

PafJ-r:lrlol'inQft:d dtben:o(p)dio:&ilfS 

1\turr•y, F J .. F.A. St11itt., K.n. Nlbcbkt. C.G.Illlmltlnn, RJ. Knc:iha, 111\d fl.A.Sch .. ·etr. 1979. "TI1rtt-Gentrtllfln Repf1)t}uct;nl'l Study nf Rat' Gh·tn 1 .. 1,7,8-l'etrllthlorodlbentn-p·dlosln (TCDD) in lht! Diet." Tn~i~n(ov• onrl Arplird PharmatolaKJ~. V~lumt 50. racts loii·U.Z • 

u.s. erA. 1993. lnt;:tl"' P~l'""' Clll DntoJ rJIId Mcthnd! fer ASJUSIIII~IIl nf Z,J.7.8-Ttlracltltll'ndibtfl:Op-d;o:xof! f(;sb ro Aqua! it: Ufe and Assoclatrd ltitdlif~ E!"N6001R-9JI05S. om~~: of Research and Development. W"hil'i!OO, D.C. M.arch. Tfus repor: idmt;Jied chc fo111 stud~CJ li1!cd bdcw. 

Aulerith. R .1., lt .K. Rmger, and S. Ju:;~moto, 19il. ~Rcproduc:ti'o·c Failure and Mort~tlity in Mini!. Fed on Great ukr.:s Fish.~ Journal of Rl'producllmt or1d F«"rlillty. Vohnr.c 19. l'~so:s ~6S-J76. 

Aulericb, R .J .. S .1. l!ursia:~, .tr11l ,\.C. N11pol•tano. 19K8. ~nio!ogit.al E!!tc!s of ~flidcrmal Growth l'ilclor atld 2.3,7,B·Tel<Jthlcrodibc"z.o..p-dioxin on Dc:vclopmenr.l P11t~mctr.rs or Ncona:al Mrnk." Arclrivts ofEn\'i~"or~menltxl Umtalfti'lariolf oi'JII To~cology. Volume 17. f1gcs 27·)1. 

A~IC'rich, JC., S.J. Dursian, W,J. Brulin, D.A. Olsori,1:1d R.K. Rin~:er. I<;&S. "To.xicologicdl ManifeslatioM or2,.S,S,2',"',S'-, 2,3,6,2',3',6'-. and ),4~,3' ,4' ,S'·IInKhlorohij'lhcnylllnd .1\rodor 1254 
in Mink." Journal of Toxicology and Environmental Hult.~. Vohln!C "· P11gc16l·79, 

Hochstein. J.R., !U . .1\~alcnclund S.J;BUJsain. 19!8. •Acute To.kic;ily of2.3,7,S-Tcln~thlorildiber.zo-p.dioJin lo Minx.• An:lril-,:s of ErntiranMtnral Contami11atlor. n~td Toxicology. \.'qJume 17. 
Pages JJ.J7, 

Btrr:o(P)p)'l'ltrtt 

l\l~eKenrlt', ~.!'of., and 0.1\1. Anr;•\inll'. 1981. "lnrrrlllltyln ~lice E•pntelf fp UtrrtJ tll BmU!{•)I")'rrnr." Blolog 11j RrprpJuctittt~. Voltlmr: 14. r•~;r• llll·l9f. 
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Bcn:o(o)o•llltrrtc:tnt •_; ~ ,, 

llack. F.<;. •not D. w. Kine. I '59 ... A Stud)' or tht 5tntllhl1)' or cht MOll It Fe~ru;an:ach T-ud Ctrtaln roi)"C,)'CIIe II) clro~·rbanl." JfiYr'lflll nftJrt Ntttlllfllll Cllt,ttr-lnstlfllrr.. Volume 

1.1. r•ct llJ·Il9. 

Dibt,..z(a.lsJa"'"'IZ'""e ... 
Uadd:ti.·. ''·· c.:.t. Stall, antt .J.O, Srnu. 19.\7, .. The htnlltnct ... r Ctrtllln Caulnn~:.cnlc llld Othrr llydrncatbonl an Dndy Gra'l'lh In Cht ttar." l'rttc~rdlng R. Sttr.. LnnJtJn, Srr{r:s n. 

\'nlumc Ul. rtcr• 477·507, ,\J clttd In IAitC Mano~:npnt, 191JJ. . . 

(: ,. 
Pt~lytlrlorillatf!fl biplttllyb 

,\ulcrlch, Jt .. l .. S.J. 6ut,ltn. \\'~'· llrcslln. n.t\·. Ol•nn, IIIII R.K. Rlns:n. t9RS. "TII.Icoltttlut ~lanlrtlllllfln• nf :.~.s-.1',.1',.5' .. , l,J,fl., 1'.3'~6·. and 3,J,So,3'.4'.5'• llll!utblorobiJihrn)l 

1nd Aroclot 1254111 Mink." Jttur,~rl fl/T~~XitttlfiD ttrrtl E,n·irltlllfltrdal 1/tt:lrll. \'ohtmr 15. P•C:ft63-79. · 
·.r. 

Aul~ri:h. R. J. Jnd R. J:, Rin~c1. 1977. ~currclll Sr:a1111 or reo Tolitity, InclUding Rcprod~~~:tion in Min\:: .4rd/l~.s nf £11,-iran~~t:lld Ccnllli~t~Jiln, Drtd To:ricolo~:~·. Volume 6 •. rase '!71). 
~ . 

-ATSDil (A£cncy forToaic: Substance,: and OiJc.u: Rc~:iur-;}.1.9&~~ TOJicol"'italpn!fllrfcrStl«tt:d I'CBs {Atoclo,..IJ6D. ·11H .J1t8, ·11J1, ·11J:. -111/.arr:I·IOitJJ. ,\TSDRITP·8iillt. 

O.liUOIIi. D. A •• R. J. M;ubr lUtd.J. R. Allen. 1976. "Rcptodlltih·c: 0)'SfUnctian in Rllel\15 Monkeys ~p~scd ICJ low Llmls orroi)'Chlorin..tcd Diphi:njls (t\r~lot 12~8).· FooJ ,;.J Cc1Jt,t:lie:s 

Toz.icola"'· Volume: 1•. Pi1,es99·10). 

Olea\ins. :.1. R •• R. J. Aulaich;Jnd J( K. Rirt.scr., 1950. ·rol~h!oriJUtai Dirhcn)ls (Aroclo~& 1016 ilnd J2.S2): Effect an SuJYival tnd ltcproduc:tion in Mini: •'~d Fcncts.". A"'lrk·u rtf 
. Ern-i~lfterri{JI C4J~Iintti~talion tllfd rDJlcol~g)' Volurm: 9. PJ&CS 62.7·63S: - I: . ; ~I .. 

:• ' . .. ·' ., 
Collins, w. T.~~nd C. C. C,rcn. 19SO. •fine strucnuallcsi011s1nd bom1011JI alt1:21tiont in LIJ)'raid stands of pctfnalo11 ra1s ofOScd in utero mnd by milk Ia JH!Iychtorin:~tcd biphtn)·h.• Ameriazn 

Jwi::tcl ofPatlutlDD'· Volume 99. ro~&cs i2.5·142. . . . . , .,. 

···-· 

.·. 

1: 
Under, R. E., T. U. Glines, and R. O. Kimbrou&h. 19i.S. "The cfrl::ct or reo an rat reproduction. • FDCJ o;,J! Oal111tllu Toflteltls:J'• Vall:me 6l. 
• P•gcs6J·61. · · ·. . , ·~.:·.' · ' . . -

. . ... . . ., . - . . . . 
Linzey.- A. V. 19&1. "l:ffccu or chtan·,~ p(>lychl;~~initc&l biphenyls ciipoJurc on •cprodwcti~c succu11 oh.:ltilc•rootcd mice ( PtTQiliJ"JcuJ ltueopu~). • At'Chn"ts n..f£~n1runrrrtlllal O"'t4rtd,atlnll a•ul . 

Tcuieol""'· Volume 16. r•c::s.ass..s60. · · · · · 
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McCoy, G, M. F. Finlay, A. P.llone, K. Jl(mcr, ~nd G. J>. Cnbb. 19?~. "Chrnni(: rolythlciinatcd nipl1cn:fls l!.l!p05UN! en Three Gt11cratio111 or Oldfield Mice {Pe,.my.rcus po/ir.'lntus): Effects on 
Rcprnducticm, Growth, and Dcdy RcsldiiCS. Alchi~rcs or. Elf~i'VII"rUIIIII ColltanrinaliCIIIIIJ1d roxlculol:}'. 'Volume lll. rages 43 1..&}5. 

l 
Menon, M. J 1., and R. [,, K ir!cpalrick. 197fi. ~Rcproducriv: Pe;(cnn.tnce or C.ptivr: White•Focttd t•1i:e Fed a Poi)·chl!'lrinlled Biphenyl." Bulltlit~ uf En•"tl'onm(lltal Carrra,inmiurr and 

Tozicolog;y. Volume 16. l'1gc• 392·3~8. 

Ringer, R. K .. R. J. Aulerith, and M. R. Blc:aovms. 191i I. "Biolo,ital F.lfct!J ofPCBaand PBBs on Mink and Fmers: a Review.~ ln:Jfalol;Z..'Iaied 1/ydrvcar-bolfJ: 1/talth anJ Ecologlr.al E.f!ccts. 
M.A.Q. Khin, ed. Pc:rma&on Press. ElrnsfortJ, NY. f'agu 329·34). 

SandeJ5, o. T •• and R.L. Kirlq!~lric:~. 1975. "Effects or. Pnl)'thlorinaled llipbcnyt on Sleeping Times, PIIJIN Corticosreroid3, and Tr.stiatlar Aelivity or While-Footed Mit: ... J;.'nlii'D>IIIIt:lltaf 
Ph}'Siole~y;yand Bfocherrtl.:lry. Volun-.e $. P1gcs 308·)13; 

Villencuvr:. D.C., OJ ... Gran!, K. Khera, D.J. ~lc~g. H. Baer, and W.E.J. Phillips. 1971. "'Tile Ftll;truicity or'11 Pol)'thlorina.tcd Diphcnyl Mb.tufe (Arotlor 12.S4) in tile Rallllit a11rl in the R;~.t. • 
Envi,tJIIII'Itntal Plryslofol:JI. Volume I. P.agcs 67-71. · · 

/,J·Dinllrobtr~:trre 

Cody, T.i::., S. \\'llberllp, L .. It astlns:•. K. Slemmer, and R. T. Chrblltn. 19Rl. "l,l-Uinllmhtnunt: 1 nJic tlfttls In \'ho rnclln Vllra." }tolltllltl ttf Tnxit:olnc anJ E"virnnn•~trtal 
1/ealfh. Volume 7. F•gu IIZ!J-!147, 

2.4-Dinittclolur:nc 

Ellil, ll.V.III, ,f.ll, llage'lsen, J.R.IIoc1~:san, J.l •• Mlnt~r, C·D. llr.n~. E.h. Ell h. J.D. G!rdn,ll.O. lltllnrt,ll.t.. Ur:mdnn, and C·C. L.:t. 1979. "1\famtnliian T.,dclty or 1\lunltfnns 
Cnmpnnds. Pbase Ill; Effects oruretlnle F.1p111UTC. Part 1: l.4·DinllrotDIIltnf," Final Report No.7. l'tlldwest Resurch hlllllule. KiiKSII City, 1\flli!OIItl. Contrltl No. 
DAMD 1'7·74-C-4173, ODC No. AUA077691. 

1,6·0inltrotolu~ne 

Lee, C.C., 11.V. F.llls Ill, J.J. KllllfJIIkl. J.R. llltdJ:ten, R.P. ST1nrt, J.C. Dhlndarl, T.W,Iteddlle, ud J.L.IIIlnor, 1976. "f.lamm11llan Tntlrlty 41f Munlflnnt Cnmrnun{IJ. rh•n II: Errects 
nr l\111111plt Dnttt. rart Ill: ~.~t.Dinlfrlltalutllt. Prcrllt~• Rtpnrl No, 4." l'olldwrst Returrlr lnslllute. Projrd No. J9DO·O. Contr1c1 No. DAMD·I7·14·C·4G7J. At died In 
ATSDR Tolli:olozjul ProQI~ rw .Z.4- Dlnltrololacnt: 1ntf J,6-Dinlb'o1olurar. Dctl!m~r 1989. 

Pert~Jehloronilrobr:ntenc 
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N•tlanll TOIICIIIIII:)'·I'rocram. 1987 ... T • .dcoloc,. •nd CudDll£fntsll Studlr.a or Prat•chlar-llnllrobtllltJit In 1!60F, ftllcr." lttJlDrl ,..:0. 3%5. N'lllalllllniiiUIIU Dl ltt•lth :rubllc•Uan 

f"D, 17·1511, ·:\ . 

BiJ{1)tthJ·IiJa)-lplrtAalart: 

Clrptnltr. c.r .. C.S. \\'til• U.F. Sm~111, Jr. 19~J. "Chtt1hlt On~ I Tndclcy ar Dl(l·Cih)lhn)l}plllhllatt ror ltlu, Gulnu rlct, and Uo~1." Orlnkrr, _r. (td.). Ardri•·n to[ /nJumlt~l 

II)Jtitr~ rtnl lkru,.~~nlll .•rtrllrl,.r. \'olume 8. ~•:r• 11'·116. . . . . . · . · · 

• •• 
; #' 

• 

~r.:b. J. C.~ I\', R. E. Cmpin,l. Te~,uc. A. D. La,.. zen. .and J. R. Rcc1. 1!1&7. Rcrrodutti'-i effects nrrour pln!-~lic 2cid utcu in the tntnue.To.dcol. Arrt. rharm:rcr~l. !lS: :us-::!6? . 
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I • ~ • • 

Dl(r:J«I)'I pilllralatc 
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l ·.•· ' .. 

llclndil. J.J~ O.K. Cui ad, ll.C.l\1 nttnu, S.lt. lt"'"~l. :al\d J.C. l.2111l• I\', 19R9. "ICrpnduuj'-e Tn'l'll111r ThrH rhlhlllli: A chi Ettcnln • C11nt!nu11a1 Unrdln.: l'rt~111Cnl." . 

Funtlta~tttttflzl arcttiArrtitl Ttuicf!lor,r. \'ohl~t 11. P•.:uSOII-19. . .. 

... ;~ZtJrt~. ·, ' 
U.S. EPA. 1!186. "~lnrty·D•)' Cl\'l~t Stud)' In Albino Ralslisln~: Autnnt." ornct r~·Solld Waste. Wllrhlnclon,llC. As dltd tn IIUS Dallb:act.· Jannry 1995. 
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_,·. 

.AttylDII flriil 
l' 
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Quast J.F. anti otbrn. l 9RO. A 1 .. 4'-\'cn T11ddt'' and Onu:tnlclly $itu.ty \\'It II 1\c~ltlftllrllt fncnrl"'rilc:d In I he Drlntlns: W1ttr nr R:ats. Todcol. net. l.lb., llt'alch Eenlrnll. Res •• 
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Rinehart, W,t. \~67. "Tht Effect 11n R1ts nf Slnglf l::~pnsureJ IP Crutnnaldrhyde \'apor." A~tti'litltlf lndullri11l 1/Jogi~tte AwttirJtioll ,/nurnal. Vnlumr 211, f'agu 56 1·5fifi. 

1,4·Dio..t.,nt 

Uoth·Uarfl, C. 1nd M.F. ,\tl:l~t. 1970. "f.rreccs nr Cardm•a;en• t~n !he l.1sn~a RrGutnu PI!:'·" In: rrnctedlng~ nr Blnlncy Dhi1lnn. Oak Rht~:t 1"111tlnnal Labns'_11111ry, Cnnfertnc:e. 
Murplr.,toJO• of up~rim~,.t•l R~spittlltJ'!' Ctltcintt8<tfleJit. {t:c.lt) P. Nmt1hclr, ·M.C,If•nn•, Jr., and J,W, Dnllltran, Jr. U.S. Afnmlc Eneru C'flmmlnlna. Dec:emher, 

Forrrtr~f&lthyde 

TJuchly1. JL, \'. Hll)"l!hl,l'tl, Onntleu, and T. Uanc.•~·a. l97S. "Tnd(lty ror Fnrmaldtll~'de In Etr~tlmental Animals· Cnnccnlntlnneor II!! Clltmlcalln lh~ t:lullnn Crnm Ulthu nf 
f•rrnaldehyd• Rl!lln In Smne 'VI'glllhle. ... Keitt Jiti41'11rll tt/ l>ler/ir:i11r. 'lr'nlume 2.4. P1~;e J9.)7, 

Uurni, H. and H. Ot.der, 1973. ne~roduttion srudy wilh ronnaldehyde and haam~hylenelctramine in Beagle dogs. f'd. CDSI,tl. Tcl.tir.ol. II: 4!!9-462. 

Vt11yt clrlorit/t 

fucn, V.J., C.F.M. UenrJflkstn, AJ. Sprtk. u.r.l'll. and BMI. Spit. 1!181. "Life5plll Oral T&dtily Slurlyflf'4'1nyl Chloride In lbll." Fd. CoJmel, Toxfcvl. Vohrme.l9. r•~:n 31 'i-JJJ. 

QU<~~I. J. f .. C. v. llumi~ton, C. E. Wade. £1 a:l, 19Sl. A chronic lox icily and onccgcniciry sltJdy in rau ~nd a,ubchronic lf'l!ic:ilj' in dogs or; ing:swJ vinylidcne tbloridc..Fund. Appt. Toxicc!. 
3:55-62. 

}/ez#chloro&~w:elle 

GrlnC, D.L.. w. E.J. rhllllpt, C.V.JIIthtl. J 977. "Erfnl ar Helaclllorobcnzcnc Ofl Rtpredudlon In Ctle R•r. M Arth/IIU ,, Enrlrttnmust•l Cttntrunlnatittn tllld T~ictJiogy. \'cluml! 5. 
P11u :Z07·l16. 

81t:aVJilt, M. R .. R. J. Avlcric!l, 111d R. K. Ringer. 1984. EJT~cu o( thronic. dietary hcxac:biMObcn%CIIe e•pos-.R on the rcprodw;live perfomuna: and Sut\'ivabilil)' of mink and Europeon rmcl~. 
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Meisler, R.J. (ed.) 1994. Farnr Cll~n,;cal$ Htm4b~~k '94. Meltter Pultllrllln& Company, Wllloucbby, Ohlct. \'olumt 30, Page Cl8!i. 

Aluminum 

Schroe~ll:r. B.A., 3r.d M. Mitchener. 197S. "Lif.c-Term Studies in 1!.3U: E1Tcc15 Clr Aluminum, Bari1.1m, Beryllium, and Tun~len. ~ Jou,..,al off'/ut,ifiott. Voh.1me lOS. Pages 42.1-42.7. 

Ondrt!ltka, H., E. t>lnCcr. and J. Knrlus, 19~6. Chronic to deity of alumlrmm lft ralt and mlr.e and lis dfecls on phoJphoru• m~tabo1bm.lJric. J. lndusr, Mtd.lJ~ JOS.J 1 J. 

I ~ . 
'-~ nil ltlllony 
(10 

Schrocdn, 11.,\., M. Mitchner. and A.P. N;uor. 1971). "ZircPnlum, Nhtblum, Antlmnny, Vanedlum and Lead In Ralt: lire Tum Sludlea." Jt~urrral to/ Nulritlnn. Vnhrme 1011. P•.:es 
59· fill • 

• -4rltnte (lri~·ale~~r) 

B)-TI>n, W.R .• G.W. mrrfJ, .. ·rr •. r.n. Jlrnllu:fr, •nrf W,H, lbnc~~- 191;1, ••r•tbnl!'!ak•1 Clt•n1e•ln R11t1 anrS OnJ:I frnm Twn-Ytllr Tetrllng nfSt1dh1m Auentlr "'' Sndlnm 1\nrtu•le." 
To.tittllt!J:rtzni Appfitd rlrllrmacDini:Y• V11lume 11'1. l'e~u 132-147. 

Ba11ley, M. N., R. 0. llood, G. C. V~el, W. P. I htr.i,~n. 111d Ci. M. Su:7.~..tll. 19A l. Prc:n318llo•ici!y or ar1lly •dminislert:d scdiutn •rsentlt inlflic:e.llu/1. En""a"·· Cont4~~t. To.ricfJI. 26: 749-756. 

(ilakdy,ll, n .. C. S. SisocbJ, and T. K. Mulckllr. 19!10. The effe(l Cl( methyl mercul}', le!retn~lleJd, lll'd sot!ium ~mcnilc CIB lite httm.~ral immune rc.~pnit5C in mice. Tttdcnt. Appl .. Plrn,.mnct•l. !!Z; 

Z4S·2,4. 

HaniJC)I'I,]. w., E. W. Ptelcman, and D. D. Abbott. 19SB. Acute ora!ID:licity •nd chemil:allnd physical properties or IISCfliC trioxides. Arclr.lnJ. lll!alth. 17: 118·123. 

Neiger, R. D. 1nd G. 0. Osv.>ciler. 19119. f.ITcc;t or .111biCUic l11w 1~1 die11r1 sodium arsenite on dogs.FrmJ. Appl. T~iaJI. IJ: 4)!1-45 I. 

Robcr.,on, 1.0., W. E. Harms. and P. 1. Keller~. 1984. i\a:idcntal arsenical ro~icily to ulllc.A1u1. ll'cr. J. 61; l66·J67. 

Schrocd~r, H. A. 1nd J. J. Dalana. 1967. Arsenic, gcrm;~nium, tin, and v~nadium in mice: errects t~n grnwtb, !rurvivaland tiBue le~cl!. J. Hm ... 92; 245·2~2. 

Schroeder, It A., M. Kenisawa, D. V. frost, and M. Mitchener. 1968a. Gcrmani'llm, lin,al)d arsenic Jn ra1s: eff'ec~e on yov.1h, 'u~ival and liuue l:vels.J. Nrw. 116: 3 7·45, 
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Bdrlum 

-

. ' . ·i· . 
~ ~ ·::\ . . ·.· . 

Ptr17, 11.1\tJr., S.J. Kopp, M. \V, Erlanr,rr, 1nd £,F. rury. 191ll. ~CirdiO\'at(ulu F.freclt llfC.1mmlc UuiiiJIJ lns:nllon." l'toctdl-/!. ctftlo~ I '1t1r Ann11ol Ctmftrcttcc un TNicc 

SuiiJiGncn In £nrirrmm4'ntollletJ/IJt. Unh·mltyor .. Uuourl rrrJJ. Cotumbl .. lllln~u~ ·......_:.;,:::;_!, : 

I ,' 
. 

:\; Ooncltc:ta, J; F., L. W. Condie, Jr., :and J; L E&l~, Jr. 1988. Short-lcrm lo"icit)• (one-and t~n-Qy ;a~·;£e) arb1rium chlaih!e in m.1fe "'d female r.11J.J: .rlmtn~.J" Collrgc t~fT,}jmfoG.l'• 7: 67.5·665. 

Beryllium ,, 

. . . 

1. 
'\ 
I 

Srl:rwd.tr,.ll.,\}lnlt :o.·t. Mlh:hfntr. 19i5. "Lif~ Ttrm Stu&Slu In lbu: Ef(e(U ~r Aluminum. U•rl~m. 8rry111um, and Tunttlm."' JtrtJrrrnl t~f,\'utrititt,, \'"lume tn~. r•s:u .s:l..tZ.7. 

·-· Cadmium 
·-

·~.d·r~ilct.ltt~ .• •nd M. Mttthnn •. 1971 ... Tnt)( Eftc:h ~rTrnr Dtments Pn Jhprnclucllnn .,r i>llt~ •nrl Utlt. .. .,,CIJil·a rl/ Enrimtrm~tlll 1/ralrh. \'~lum~·%J. ···~u rnz.'anti. 

I;! " . 
, , 

- 1 ~ 

-. Baranski, IJ.,l. Stcl'kicwi~C:. K. Si:arck. Jnd W, SZ)-'7r.U.1'1<. 191tJ. "EITcc.ls ofO~I. $ul)dltonic:Cadmiun\ Adminisuatiun en Fcuili:y, rtcnJtalarltl rosl~t~lall'so;cfly Oc\'CIC!flmcnl in Rats." 

Arcllhv.: tJ/Tot.lcai~SJ'. Vclumc S~. ra~;cs 297 thrru,h 3112. 
. . 

' 

M•~hcmcr, L.. ind D. lofkc. 1981. "Embt)'UIOIIiC Efl'ec:t o(C.dmium Ollll..Jts Upon Oro~I1 Administr:.llliM." Tozicolltg,\' GrzJ Arpllnl rlr~rr!tlaclllo~,., •• VoCIImc: Sli; roll se-t 4Js-S.:J. 

s~ioo, s .. K. Yam.Jmnto, n. ScN!ot:l, K. Ttimo~•~. Y. Shim iliA, and M: ~ttgiyarN.. 19BOI. "TCiticity. Fcrlilit)·. T~~lo£enicity, o~nd Oomifllnl L~tha( Tc:m in a~. A~lnistc:tcd Cadmium 

. Subchronically. L To:licieyjtucJks.~·&DrclcDlogcrrrd!in-
/'"mmr~dSD/~·. Volinnc.s. re£CSl9~50. ·!: · . 

Sur~. S., 11:, \'am.1moto, H. Sencfola, and M. s,,a;iyatN. 1910b • .,blitit)'• fcrlillly, T~~rcscnicity. a!IJ OMrinjr:, Lct!QI Test• in. R:~ts Adminl~icml CadntiumSubch1oniully. n. fatilit)', 

.. Tcralo,cnicity, and Dcnni~ntl.c:rhll Tcs;s," Ecotodcolot:JidM Enl-lronmmral Sqf~ry. \'olun~e.S. l'aJ>C.51-!i6. 

Webster. W. s. J97B. Cadmium-induced fetal "owth tct~nbtion in the: ~orue. A rd. £nritfm. llrallh. 3J:3~l 
lj 
1: 
I 

~~ :·~ .. 
I. 

\~.'ills, J. II., o: E. Grcbfc:~~o"SS:i. and F." CouiJtmt. 1951. Ouonic and mulli~ralim to•iQiiu or s~mU ~!rations nf adniium in tbc dic:l nrs. &ota:dccl • .Ernirmt. SDfcty 5; J Sl-464, 
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1\hcKfnzle, R.D •• R.U. Dynrum, C. F. Decker, C.A. ltnp(ltrt, and R.P. Lan~tham. 195R, "Chtllnlc Tlltldry Steriirs: II. UrU\'Airnt •nd Trlvvlent Chrt~mlum Admlnlsttretlln Orlnkin11 Water to Ratt ... Atrrr,./can .Uedicol A$Stlclfltir"' Archiva nf/ndustrllll/lrtlltlr. Vnlume 18. Pacet1U·l34. 

Coppe,. 

Avlerldr, R.J., R.K. Rln~;cr, I\I.R. Bltt\in,, and A~ Napnllt•n". 198%. "Elfrctt 111 Suppltmcnlal Dietary Cr.pper 011 Grn\\1h, Rlllprodu~tl\'e Perfanntnte anc! Kit Sun1\'al nf Standnrd Dark Mink and thr Acute To:rldty or Copper to .Mink." JtJIInttll D/ Anilltti!Scirnce. Valalllt.S.S. PaE;tl 337-343. 

c,.,,lldc 

Unward, J.W .. and R.F. If anal, t'S~. "Chronh: Tn:dclty (!lr Ratt nfF~t~~d Tt,.led wilb tfydrf1CCII Cyanide," Jtutrn•t nf Agrlcullurtll •••ti.F~Ptl Cftrmlstry. Volume 3. l'age• J25·Jl'1. 

T~wr.. 0. 0. and J. H. Maner. 19R t. Lnng-term c:1d c:nry-over effect r-r dietary inorganic: cyanide (KCN} in the life cy'lc per forman~e 111d hlc:l:aboli'm nf rats. Trt.cft:rtl, Arpl. Phrmrracnl. SR: I· 7. 

uad 

Schroeder, H.A, M. Mitchner, artd A.P. N•sor. 19iQ. "Zirconium, Niobium, Anummy, VanJdlum and Lead in Rats: Life Tc:m Stl.-dics." Journal o/Nut,.itio/1. Vnlumt 100. ragc:s s?-68. 

Scbrcttder. II.A .. lhd M. !\lllcllnrr. 1971 ... TIIJie Errecr.t nf Tran Eflrmtnfl mt Reprr'lducllnn 11f Mltr and Rats," Archlrts tt/ Enlllrtt"mtntal Ilea/tis. Volume 23. Pa1:t1 I nz.Jn6. 

1-ff:rcuric chlorid~ 

Aulerlc:h, R.J., R.l\. Rln.:!r. arul S. tw•mnffl. 1~7.4. '·'Errectt or Dld•"Y J\tercury an Mink." Ar'thiHJ ttfE,.,I,onmrnftd CtJtrtllmit~atla" and Trtxlcol~tgy, Vol lime l. Pag~s 4l·.51. As c:lted In Sample, Opmko, •nd Suter {1996). · 

Sample, B.l:. •• D.M. Oprc5lco, G.W. Su!er II. 1996. Tarico/ogkal B~lfCIIIPta"ls/01" Wiltllif': 1996 R~;siD". Risk Assr1smenr Program Healrh SciiCilces ReJurch Division, Oak Rida;e. Tennessee. PKparcd ror U.S. 0CJI'Itment or fncr1)·. 
. 

Methyl mm:ury 

Vanch1rt1ren, JJ.G., R. Krnu, E.M. den TDnkrfaar, J.M. Dtrloo!nr, P.W, Uellcm1n, A.G. llnwt. P.L. Schatler.•lld G.J. •an Elch. 1976, ''Tosldtyd l>ftthyl MercaryCfllnrftrt Itt R•tr. U • .Repnduellan Study,.. Tt'JCI&t~ltJD• \'olume 6. P•&r. 97·106.. 
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Blalccly,lJ. R., C. S. SbodiJ, •ndT. K.. MuU:.:r. 19SO. T11c c!Ttct or methyl m.:rcul")'. tclfctbyl leld,lnd sodium Jt1cni1c on Ill~ humoral imna~:~nc response in mice. Toricnl. Appl. Plt4rmacol. S2: 

., •.s .,4.. ',: . ... ...... -.. "';., 

t:obur.g.1, T.,ll. Ssto!l,a~td T. Sum lei. 1979. EfTcds ohodium sdcnitc tJ:l n~tlh)"l rncrcurycrnbr)WO\iciry and lcraro,cnicity in mice. Tu.aicol. Jrp~. Plt<Jr,a.:ol. 47:7'1-Bil. 

·', 

Nidtl '\:-

· ,\nlbton. ,\,~t •• r .S. Luron, J.f. nnrtelltu, and G.U. lltnnlr:ar, Jr. 19ili, "Lan1: Tcrrn Todcoh•;lc Ancunlcnl nr Nlclu:l In ltatt and Dos:t.'' J""r"al t!f l-'ttt'4 .rrT~rtct' """ 

!_~clrnnloD'• Volume 13. r•.:u 18MB,, . 
~-·) 

·;,.· 

SeltrtiUIIt -. 
Sthrncdu,II.A •• Ud M. Mlfchntr. 1971. "Tn,lc F.~Ccct• flfTr~CI~ F.lcmr~lt on ltcSII'flductln11 flf Mlct i.icllbiJ." Arc:r.i••rf fJ/l!tU~rttlfiJICnld,' Il~dlth. ""~_arne 13. r-~I:'J 10!-l_nli, 

Chiacbun, T., C. lions, and P.. U~ifim. 199i. The clfcciS ohctcnium' o., S.CSI~Iion. fcnilil)', .1nd e~lrsprinl in mice. ,Bioi. T;ccr Elorrmu Ra.lO: 217-lll. 

Rosenfeld, I. :md 0. ,\. Dc.lth. 19S4. E(fcct of selenium on rcrroductiora in r.11s. r~«. Soc. Elp. Blol. Md.li7: 29.s--277. 

Sill'tF 

'•' ... 
' IIi 

., 

•;\. 

,. 
-· 

.; 

. : -. . ·. . ·. . :: . . ... I 

Run,by, J,. 111 nd G. Do~nschcr. 1984, "ll)l'ftlclhil)'ln Slh'!r.Etpond Mice." At ttl. Pharlftllet~l. rl T,x;t:~rl. Volume .SS. ra~:(.c 3911~111, AI cllrd In A TSUR Tn11cnhtjtlcll rrnntc f'lr 
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1\hlt•• K •• M. tllr11no, K, Mllsumorl, K. T'llalhuhl, uti Y, Shlrasu. 19&1 ... Subttule Tuldt)' Studlts wilh Zinc SuU&te Ia Mice snd Rtl.r," J"utn•l ofl'ulirideScic"'"· Volume(), 
Page• 317- 336. 

roi)11UCIUt unmaiJe l.vdrMnb&nl 

Tolal high mol"ular weigh! (HMW} 
PAH 

Bmzo{a)p)Tcne 

BO'Izc(l)inlhracenc 

lJcnw(b)lluoranlhcne 

Bcnrc(k)ftuorJntbt:ne 

Chl)'!JCriC 

Dibcnz(a,h}Jnlhraccnc: 

Ac;ul~ 

NQA!::l 

Aculel.D$0 

Atutc LDSO I 

1\tlllc: 

LOAEL 

Aa~teLDSCl 

Chi&:~e.n 11 100 
crnhryo 

Chicken 
embryo 

Chitkcn .1 14 
embryo 

Chicken :I 100 
cm'>IJ'G 

! 
Chide en I 
embryo - i 

I 
I 

.I 

I 
I 

·------ ... -· .... 

I C.OI 

0.01 

! 0.01 

I 0.01 

0.01 

0.14 

1.0 

0.19. 

0.14 

0.14 

TRV b:u~el M lo~id:rnfl::cnrn(lo:)fh"'r;mr!.cnc. ff'TRVs 
ar.: nQf avsilable feral! indi11idual llMW PAll~. this 
·rRV shou16 be used to esse:~~ poh:nhll risl!: of Total 
UMWr.:\Jl 

Bnm"romcl a!. (191)1). 

Brunstrom etal. (1991). 

Nn 10."-itiry dat3 available for bcnUI(bl nuonnthcnc. 
ncnlll{k)Ruoralllhc:nc used'" surro~h:. 

9runstri1m ct al. (1991}. 

1.0 I Brunurarn et al. (1991). 

0.39 8f\lnstrom et Jl. ( 19?1 }. 
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TAOLE E-S 

BIRD TO XI CIT\' REF£RENCE V ALliE..\i 

(l•a~;e 3 of lJ) 

I 

= 
I ;..: .• '>. · · ,. .• ·:·; ;~:!'. \•.:!•,:.,·, •;.;,;:.;:-~ ;7';.-·, • ;~;-~:.:?;<;•·A''·-Ci~~~~'f1!'f~~>·'""'·:· t':·v.~- • -'ar~J:l:~~uriJ'~i:."!~~'~J""~">C:v ~·--~-~:· .. ot e::· ·::;;;-~ lt:<' -'l.::.-~··'l ~ •:-~ ;,; ~:::.~~.;.-~:'· ·- .~:: :,_,_, ,;-~., ,,, ,,,;: ~:·, i ·.J;.. 1 
,• • •• , .. ':·-•.' ::•._: •;: ... ,;._,,., 'i-':r.-<t:.-::,•?-"-:_&!. ,.,.: :•·:: ;!<'l';;~ ..... ~:~\.Fo'-·(.j-,.';.;lr~U••Is. or.,TitV~,\ll!;y~.:z~ ~~f.~~<ti-{ '.!!··;:~ ~~~~;"~-P'it.l\'J~':-ib.~ .. ·•-i.tJ.'t,-,:.;;"·l!k,:; .. :::.,..•·.·:.-·:.:·, ,;··,_, 

t'j :j .. ·" : ·· · ·. ·. ···:· ~.-::·.· ::/ .. ·"·.:"~f-:~?~".1 .,;.~ ..•.• ~ .. ;,.. ., ·: · ;.;.:. · :"- ·-:· .. _· ·:~;· ~ ·· :~ .. ~-• .:;. ·· --· ... :.~ ·~·; 1-ruv' ··' J.;'~?;'frH·,"~J.-~Iterr~rrite -~~ti.r:Joti; ~~:::.~·.:,:~yr·~;/: ~---~ 
.... ··-· .. _,_..--.-campoultd:.-•··~..; ... ·~"~ -·~;~·v •···,~---1ro~t~ .. ~ ~'W..t~, •. ~IZ~!-fl' . fi.u_ :r;~'IJI.i. lfi·m" ~ ~~~;Jf:·~-;,:.f.~t~h, •••• ,;;~~ti·~~-·J:"~,~_.-}.-.~.-··•.~ .... _. _, ......... , 
-~-\·;>: ~,:-._,"(~H.il£~'~~'?!~·:.f:-:-..o.r"::;..:.,o\!:f :1 ·ff::, .•. pra, -~tt.~~!· · r..~~~tM ~ · . U?u -~, · acf<-J.,...!I · .. , ·• !.j.;.v1tf.~~:$-.:~~:.i;~{~,.::-w(\~h: ~~-:c~~i~~}:;.~~~:·:.:;~:~':': l 
• .... ,,-. '· -· .. :r.·.·:·.';_i':rr.i·.<~';.~- ,.,~·::.•" • •!;,.,; .• ,~.,.ii·-~-r.iutpftlnl.l,. •• -~ ..• -Sl'~or,irilim ... · ;~14 ~- 1 · 11 F.~etill'i· •. _,..,_,_, . ~-r:::o;·.:-,·;!.·.~?:.~··;~ ... ~.;,,;r(_ :.~-~;.., .• .J-~.~f.-;;:-.-~~''· ! 
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j t\Crjl mulfl k: l -- .. -· •• 1 ()\ICily \'ah•c r.r-1 a\.Jtl.,h!e. ·! 

- I I ,, 
I; C.hkr;:rfnnn -- . .. .. -- .. Tnut!ly \'311!1! nrt ~· .. •tl.ohl~. :! 

~ - I J • 

t c"'""'"'""" . - I - I - r - I " I '""'"'mi .. ,"""';''"' ii 
iJI.<·D""~ ' " I .. .. . " I ! ,.,,,.,,_., ... ., .. , ... .,,,,,,,, jl 

i: F~llmal_~:l~;,le I -- I - J .. ! -- 1 .. ! Ttmc:ty \'altoe nc: ,..,.,.,~,,hJo:. 
il Vu'lyl thl:111tle •• I .. ! .. I ·· I ~- j Tnuco~:; v;?IHC nn! ~~- .• ,r.,o,:c_ ji 

. 
- I 

;-J . , • ·.\ :~ · • -~·· ·.··.:. ~~} . .'!;~. :(-_:~·--.:: <:. -'·-~-~-;_~: .. \ ·:~.~(·-~-: .. IJ::?~-:~:~ -~·.-:~:·;;.; .. >;_~~..:~~-~-· · .. ~ .. ~ .. · · ~.::;::i~;~·~:·:.-~: ~··:· . ... t1 

1 1 _0!~n~hlo11n111~d Ol'1:;1Aicl (u~IC' 1~\\ ·dl)) . . . • .• ,,.. •• · • .. ~ '..: ·"···~=- r ,, ... _ ··: __ . ._, .• ,, .. . .' ••. 1.. .... , ..... · . _j~ 
'j I li llc:~~atblnrcbenr.cr.e i\C\l!!! (5 d~j") (1)!\ltllrl qu:ul 22JGO 0.01 22S I hi! and Catt\Otrdcse t 1986) 

,, 

!t r-:OM~L ll 
t 

~~ 1-!e~adr!orob•.l!adrene ClrtCI!IIt 0 months} I Jar.ane~c qu~•l .318$ r-.;,,, an•hc:OJblc JIBS Sch111ctl;: el ;\1. (I '}7.$) tl 
il 

j! - I'>OA.EL I -il •1 
l[llc:uehlllfN:)"cloventad•cr.c .. .. - - -- Tt'l~itllj' value not a\·ari:~!:Jie. 

I I It rcru~t;torob(nz.r:nc ·- - - - - Tcrtitity ~alue not natlable. 

' J Aw:e (S days) Qu01il 403,000 0.01 .smo ! Penrachlmophcnol Hili ~nd C•m.Jtdc~c (1 ?Sf) I 
l NOI\EL - . 

~~ Peo.ttlctdn :(pl:fkg P\V~a)'} · .. ::; . _., .. ~·.; ~., ... ~ ·:•; .. i··:-.·~ :·-.. ~··.~':.·~·.:.:.-~~~~:;(_~ 'i~~i:{l··:· .. .-.:·~.: .. _:. ;-:~~~-~1·:~<~~:-~}:~l._'·\:·~::~:- ~ . ~ .. ; ; . . -: . ~.: .· .; - ... ·"..f" ·.··.-.: ~-.. ~~~~; ; . • 

l4,4~DDE 
t I t'\c~Cc (S da>~l l..OAELlColumix qua1l 84,500 0.01 S4S Htll and Cam<~rde~c (I'JS(o). Test datil fnr 1,1 ~DOE. u~cd I 

II ( morrahty) • a, a sunc>g.tte lor 4,4"•DUE. 
----- --- . -·--
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TADLE E-R 
·~ l 

I · 'j: . 

·.\, . llllU) TOXICiTY llEl~En.ENCE VALUES 
'· 

(l'age 4 or 13) 

·~~·~;;~~::z:~·~~~.1,~·~·~!~f;~;t;tt:tf~~ ~·~~:~r.t!i.!n;.~~,~t·~;!~;bi~i~f~-r~iit~~-;~:i::i~~~~~r-~?~.i~J~·uf!. t;~~1.-~ ~~ ·=-1b~j~;;;i~:{~~~t;:ri1.~~\·£~-~~~=:f~:~l-~.~y.~~~rt~s~f,~·~i 
. ~ .. a..:. ,·\ft.·.~, ... ···:~ .... -,.~~~:!-"'i..,. . . .. .. . ....... ·-·- .... .... . .... t .................. i,-. ;~""- ''-r{''"•t;.J.·if"': ... ·~· ., . ~,· .. "~~4·~ ·;.·,.··.,~·.-·~~.-~:.-.,·:"'."~'.} .. 
,,,t · t,. · ·• ·• C ·· d r.. ,; ..... ,. ·"'·r.· {1[:••· ........ ,-., ~ .. ·f~l ·••":\'.f:"•··m~t.~-· :ii ·• """'~.: · ... ,--,l"r···t:w f ·TR\ ~ : fui-1 ··~1 Rtftrrnc:t! on-4 Nn:t, ··:.-.h .. ..,.~;t.,!lf.•··' 

(1 ·:_·:·1_/:;_;·~·~"·~r~o_.~ ... J.~$r~~~1iJr_ s 4''-:Fi.t!t!!ii~~Jj.!iji!f!.q~ ~i~,~~i~~~i.f ~ng; __ t~.;. ~';lui'Ir~~~~9~:!} ~"'?~~J;. ~'l~.-t·\h·=..;:f4~~""~_~".:?.f~~:z~~.n~~r·.ir.~;~~~
, ·.·: 'l' ··~··--::;.~~-t1t~•~.!';·;•• :1-fclr. ~=~·.::! Eiul!iolnf '-'~ ~u ,:;orc:iillim~;q \;-·~Wt'~Z ~~Facl~~~).!f ~~~~~ ~'\!~J!i':'~'t.z-~~·: f;..::.' ~ ~;~.-.~:;.A;:JJ...,.Q.~~!t,~i,r;?.:~~~ J 

Heptachlor 

Ucuthlor(l('henc, 

AQltc: (.5 a)"llj LOAEL 
(r~unl~liry) 

Acute 1.0.59 

,, 
·Qu..tl 

UC"ttwllile 
I)II:Jil 

_, 6,!00 

,,s,nnn 

0.01 
:• 

6S UiU~nd C:nrurdesc (191it;) 

n.o1 5.7.50 Mtis1cr(l99.S) 

. ..- ... :.:··, ... ,-~ .. :..-..· .. :·.····-'·.,:;-: ..... ·.-, ;:'~:·· ~·~-..::~·:•l- ·.·rr·t-"'i!.. a; ... ~.~~;~·J:-~t:-... ·:"·.:~.· ~·;··~- :.·.~ _ .. ._ ...... .• 

lnar~:•nlu (ms:fk~: R\V.od•y) .. - · ·, . - . ,_ ·. :_ ··. :. : -:. ·• ·· , ..... c ; ' . •.!;;; · .• ~~ : :,;-_;..":-; •. ·..::~~"-'' •• .. · · · ...... :- ·~ . · ,. . -. 
I · .... - · ·· ·-· · ... ·'· ·-- '· ,. . · . · "· ~. ........... '· ........... · .... ~--- l 

'I A.tuminum . . Onnnic: (.S ., ... .,,h,) . Rin~d Turtle: II n ' I 1.11 C~ni(re cl :tl. ( 191i'-). ·.' I 

1 
•• NOhEL(•crrrouctim) D~-: · 

t\nli~ny 

11 Atsenic 

I 
.. Ditium . 
I . • 

Bct)flium !o 

C•dmium 

Cbron~ium (huavo~lcnt} 

' 

Ccp~r 

:::. 

·I 

., 

.') :· 

. . ~ 

Chrnn:c: (7 rr.nntks) 
li!OAI':L 

Subdmmic (4 we:b) 
~OAEL . 

Chtonic: :91) dJ)"tl 
~0,\li.L 

Chtt~nic: (S month,) 
~OAEI.. 

Chrl\tl•c ( 1 n wCoC~s) 
NOt\EL (p-~1h) 

: ~ 

DriY',.n-hc~dcd I l.O:.ft 
Cl!'l•loird 

Onetbycld I 205.26' 
chide -

Mo~ll,_:·dral:e ., -
l • .t5 

UIJd:durk 1.0 

J-cl.1)'nld 46.97 
duch 

,, 

- ··-

-' 1.11 l . .Sti 

~; 

n.1 lfl.ii 

"'"' arplitahlc u.s 

t:111. i~lklb1c: 1.. 1.0 

.'l.f'l 46.9'1 

_.· .. 

Tr,icity ~-:~luc nn! -'~lil:\hl~. ltidt:,cv.':1y :tnd ~:arn,,r~ky 

(1?.5211CI'OIItd U)~l) fnr .l~cs ICI ct;~;~: ""'"''1;\'t'r,tll•n 
hluc C:Jill.d liM te cr.'\'locrtcd tn :11 d..s~ I!J,cd rm 
pn~l·hatchi.riF Ctl~ii!Witnent:~l e'rc•tute, · 

U.S. F1sh ilnd Wilc!life Sct\'icc ( l ?f•9l 

. Johr.son ct .11. (19fi'l) 
,_ 

TC1J.iuly 'loah:c nolw•-3tloiiblc. 

\\'!lite and Finley( 1975) 

;bselli11c ~• a!. (198!1. TRV bl11cd orurh'l'lCnl 
d•rr.mium. 

MehriiiS ell I. ( 1960) 

!= 

·J 
I'' 

~-:··~-,.-;~- .t ~ ~_j:::;~.r-~::!··1• -~ .. -..J"':~ji'~ 

.~· 
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TABLE E·8 

BIRD TOXICITY REFERENCE\' ALliES 

(I' age S of 13) 

~~~;zS.·;~-:~~~:f!~~~:}:.~~~i=:fi::;-~;·~~~~ 
~ri,.;::<~~~~\'-'CQmP.ouiuf,;~!:?:l'.Ni.~~·h':-~~~~~~~~~~~'l::":~~==~-=cr.::::-~::!t~~:::::~~~~~~~ 
?*~~~~~~~1-r~~~t~~? ~~~1 
Total Cy.anide 

Lc.ad I /\cute: (7 d:~ys) 1.01\E.t. I ltihgcd tunic ] 25 I 0.001 I 0.02S I KCI1dall .and Sc.anlcn {1~82) \, 
{altc<ed en~mc le~'l:lsl do\'!: 

/, Mcreuric cldoridc 
C'l 
I 
(» 
g\ !1: Methyl mercury 

Nitkcl 

Sclcn111m 

'Silver 

Thallium 

Zinc 

Acute (5 ria}-:<) LOAEL I Ccturnh: Cjlllil I 
{mc:rl~!ity) -
Cbronic(J I M.allerd I 

gcnculions) LOAEL 
(mr.rtahty) 

Subchrror:ic: (5 ~~,) Cotumil c:uail 
NOI\Et. 

Cltronie {78 da~) M•ilnd 
NOAEl. 

Subdlr011ic { 14 doa)') l Mallard I 
NOAEL 

Ar:o~teLO.SO Starling 

Chron!c (44 W«k1) Leghorn hen 
NOAEL ;and New 

lfampshirc 
ronslcr 

32S I 0.01 I ~-25 ! Uill and Camard:'e (198()) 

U064 I 0.1 I o.oaM I Hcinz(l979) 

6~0 I 0.1 6S ' llill and Camardese t \?86) 
I. 

0.5 1.0 I 0.5 Heinz et al. ( 19if7J 

i,780 I 0.1 I 178 I u.s. EPA (1997) 

J.S 0.01 . O.H Schafer (1912) 

130.9 1.0 130.9 St.sht ct al. {1990) 
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;1 The \I~".J.Iion (I( CJ,(I(l.CIIrC h-tlc:fir:cd n UJ'flRIC: if i: •er-rc~t:!\b ~'l:ot~l lOpct«nl or more ol"thc 'UI ~nimal's lifcliu~e c•l":CI~n~~ Awlc c~roJure.s rc;-rcscnl tilli:lc: ctro'l!'llfC ('I mll:tir!c 

u:posureJ L'CcuniP~ ~~o·ithin :eboul N"' u.-ccks or kn. Subch:ontcc•posurcs ue de lined ou mullirlc: cJposures oettmini; for ten th1ri 10-rcrcent orthc: ccs1 anim:tl's J&reumc U~'i=CI.lii\C)' 

but more. th.nl ..,.eels. · . · ' . 

b RrJlCIUcl! '~lu: v.·hicl1 \lo'Cfc dose ir: •hct ·n, .... -auir WciC. t:u:l\-cr.coi tn ~osc b.u:d Nl brooty ,."('<it-1 ~;u int~.,c rate: usin~; OptcJlo, ~O'Imrle, ;~ntl Su1cr C 1996) 

c 'Unccuainly (.llctors ,lfe U5Cd In c•tr'\'Wll;a:c a ICP!'IIlCd ietiCity \.thir; 10 .. dnCfliC: ~OAa:l. TR\'. Su CIJ.JI'Ii:l s (Scctinn 5 . .t} of the: sum,\r fM a d'~C\1~\inn ...... the UiC nC uncer;:IIQIY 

r.u~ron. The TllV "'U c.:~leul.:~rtd hy muhrrl);n~ the tn,iCity ,.,.h1c toy the untt:r~tnly f;~ctl'r:·~.\ .. r,fll ~'l'l'hc.,blr:M uncc:riatnty r.1ctor is cqm,·~lr:ntto' value CCJ'JJl In 1.0. 

d Tlte rcfcu:nc.cs rc:fcr to 1hc: study lfnm whtch the: cn;tro1nt .:~nd di'ISc; IA-tiC idc11tificd. Comr-l~ii: reference Cllations :n~ prt~,·idcd 1-elou... · 

e Den scientific jud;cmcr.t uV.d to idcmify unccrr~int)' f.tcrnr. Sec Ch:.i'!er S (Sect~ ~ .. U.::!l for :a discuu1o11 oo the 1'11c ort!eJt scientific judiiement. fact oil c\·;dll~ted. 

inei~de test dllt:alior:, ccolc!;lal relevance or c11dpo1nt, CJ.f1Ctimmtal d:sil", and a¥tillbtltty or:o~ici:y d~12. 

JtM\V • 
LOAEL 
LDSO ,. 
~OAEL • 
iRV .• 

lh¢1 mo!ca~lar ,..ct~;o'u , 

l..ollo'C$1 Ob.'Cr\'cd Ad\-cr~c Efli:ct Level. 

Conc:cntn:icn lcth.O'II to Sl• percent of the test orpni•m• 

:O:o O~cr~cd ,\chocrsc Ell eel Lc\-el 

To:dcity,Rcfcrcnu: V•luc 
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TABL£ E-ll 

· UIRO TOXIClTY R.EfERE~CE \' ALUES 

(Pagr: 7 of 13) 

Rtn:IU .. 'IiCE.S 

Sampl~. Opreskl', and Suter " ( l91i6) fl1(111irles .J C(•mprchcns ive revu:w or hlflllm idly inH•IIn.I!IIJn. Thi~ JOilfC:C WH rcvic ... ·<:tllo ldcnti fy studies to ri-c:vel('jl TRVs for hud~. n~~t'd on the lnform\lllll-n fire~ented. one cr more rdcrcnccs w:re ob~<uned ar•d rc"1cwed lo idcnhfy (UI\1:'1l'll'ld·•~~C~•fic r:~•icil}' v~lues. Fllf some comroon<1w, the av;~ilahle inf11rr:1a1io" idenhlicd a ~'"l!le studymcelii\J; lh<: rc:qmremCJIIs fnr a TR,\', u di~c=.~ned •n Ch~;ucr J. (Se,lill!l S.di ofthe Sl.I.:RAP. In mnsr casu, tatb rtrercnce was obr.tined <~nd tc\·icwtd to identify a ~in~;!c: rox•c•ty <~.Jl\IC tu develop a TRV f,,, each compound. A!. noted below, addim.rnal tolnjJel\l.ha were 111111r.wtd to n\cnttfy ~llxtury su:O•e• to r~v•c .... In a few t-.u:s wh~tc a rrimary 5h.tdy could nol be obtained, a It'll icily 'lfalue is haud ool a secondary lD'lfCe., F!lr tCimpound' nol dist:J~~c:d in Sa•l!rte, ()rrcs~o. an1l Suter 11 ( 1996), I~ sci~:ntilic hteratur~ wu seau:hed, and n:Jc,.aDI 'tudi~s were obtain~d and n:11iewd. Tile tcfnenec:s :cviewed arc listw btlow. The study sdcc!cd fer the TRV is hrJ;hli&hlccl in bole!. 

PuiJcMorint:tcd diben:o(p)dio:drll 

Nnsek, J_A •• s.n. Cr•'·r.n, J.R. S:!tlth'lllll, s.s. lfurlry, anrf ll,F.. l"elttJnn. IC)9l. "Tnt.i(lfy A/Ill Urrrculuetl~e f:rCtd~ or l,J, 7,1l·lelrlthlorndlbtnn>-p·din~in In l{ln~-~tclttlll'htJU•nl liens." Jaurnal tJjToxlcoiPD turtl En¥/romn""'"' //~tilth, \'oiume 35. P•~:n 1117-198. 

ll.S. EPA. 199.3. lntc~i"' Rt:'pO~I Oil DcJto a1JJ Me!!:rM.I for .AJSl'Jll!IC/1/ (!! l.J. 7,6-Tetrn,~l(1f';Jdfi>CIIZnJ .. I.illXirt l?i3!c$ /0 :iqrmtic Ltji: and AsJtJCidt~J Jiildliff'. I::PN600/R-9Ji\J5,. orrice or Rucarch and D:vclcpmr:nt. Wnhinglon, D.C. Ma:ch. This report identified tlte I'WO stui.lit..t hsttd below. 

Grc1g, J.S., G. Jl•ncs, W.H. Dulle,, and J.M. Bllm:s. 1913. ''To~tic EfTet!l or2,),7,1!-Tctrachlorc,.hbcnnt·p-dio:\inJ. Ff)oJ a"d Cr,sMt:tics Tox:icolu¥.,v. Volume II. l'zge~ S85·S'J5. 

Hudson, R., R.Tuckcr, ar.d M. lbegcJe_ 1984. lftmdbcolc ofToxtcityofP£JticiJI!J 111 H'if;ilife. Second E.d. U.S. Fisb and Wildlife, Rc,ourccs Publication No. 1.53. Wash•ng1on, D.C. 

· Btnzo(a)py,.tne 

Drulllltom. 8., D. nrnm»n. •nrl C. 'll:iC. 1!191. "T6tlclly 1nd EROD·Inducln~ Pote~cy or Z41'olycycllt: Aromatic ll)'droc1rbons ( P A Ill) In Chlt:k Emhryo1 ... ,-frchi~·~~~'/ T11..dcology. 
Volum• 65. Paars 4115-48,. 

Bcn:o(a)arrtllraccu 

Bruntttiim, D .• D. Brt"tniYI, 1nd C. Nir. 1991. "l"olldly 1nd EROD-Jnf!qdn& J'oltJ!Cf or .Z4 Poi)'C)'Cilt Aromatic IIJdronrbonl lPAIIt) In CJdclc F.mbr)1ll." Ard1i~:s 11/ TtJ:d~oJ"V'· 
Volume 65. P•aa 415-489. 

Bcc,o(k}jl!IOraflrfltrtt 
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nlltDTOXIClT\' ItE.F£RENCE VALUES :i 

lr.~c 8 or IJ) . ' 
.:- r '. 

r.runtlriirn, nH t>. htllman. lnll c. Nif. 19!'1. "Toddl)' ud EROD·lndudn.: rolrn'c:r of l .. rol)l:)'Cllc Arom•tlc ll)'lif11(1fbons (f,\llt) In OIIC.k t:m1tT')'OI." .fr~lti••'J Cl/ Td.llt:DltJO'· 

' Volume 65. ra&tt .C85-48t. i , . .,· . , ·.! " ,, 
I· 

.. -, 
Dib~n:(a.~)DfftllrrJctttt 

t 

• 0 • :',! 

•'· 

ISrunJtriim. II., U, flrl'lmlln, •n•l C. !'<lir. J!),9J. "Tnlidl!" and EROU·Indudn~: roetntynflJ r .. ty(ycllc Arn·m•Uc ll)'lirnnrllnn• (I'Aih} In Chick Em1lt)'M," ,rrchh•tJ tt/ rttzle'"litt:J·. 

· Volumt 65. Pacc.s .. lls-.&9. . ._ 

lt~tltno(l,2,J·ol)p)'r~tl~ . , 
' ' ' 1: i 

,, 
u \J. 

II 

-.J 

·! 

Ur;Jntlr6m, n .• f), IStnman, II n\1 t. ~ir ..• ,,.. "Toddt.r and EROD-Inducln&: rott~C)' or 1 .. rftlfC:.)'IliC AtQifllllc llydrllcarblln' (PAUl) In Chide Embl")11t," ,frtMI·ts tt{T ,.:ximlfll:)'• 

- . \'olume 65,. ra,u 4S$..A89. : . · . j · ; . , . . . . · · 

I 
Po/1-clrlotint:ttd llipltt11yli 

Ptlklll, u. n .• J.L Ullctr, s.r.. lllnmn •. 1972. "E~bryonlc: Mortality lnd (.11romnsamsl Allcrallllns CIUstd by .\toclnr !ZS.f In Rln~ lln\"tS." Enrll'tllfllltlft;,l 1/t'Gith l'nfl'ttli,·rt. 

. Volume I, r.,~sl03·104. · ; . i , . _ :. · . · ·({,· 

_ . . > ·I · . : 'i.' . · . . . 

Dahlgu:n, R.D., R..L l.indcr, ~nd C.Wl C:ulson. 19~1. ~rol~lo1inatcd Biphenyls: Their Eff«ts on rcnncct rh:u.'lnts.~ Fll,itctrtnr.~ldll/taltlt l'~spcctlt~s. Voi"L:mc 1: r•ge1 89·101. 

. ' : ' .i'. ::• . ' . . ; . - . . : . . .- . . . : . . . . . 

. Mct.an:. M.A.R., and D.L.lliisli~. 1~80 ... Rcpr01htdi~-e Succc.ss afSaccch o-.·ls Fed ~I« ll.tli,.. Arcllin~3 cf EIPito~""crral C~J~~taMir:atlal1 ll1'.d TtnirofOJ:. VoJI:IT)C 9. r~~$ 661·66S. 
• I. ' • • • • • • • • 

I 

·I 
J,J·Dmltrobm:ine 

.··· 

~ .. 

. . • ·, . . : • . ; . I ,·~-· 

Schlfrr, E.\\', 1911. "Thr Acuce Onl Tollclly or J69 rrsllddll, PhlrmAttlltlCilllid Other ChcmlclllSIO Wild lllrcll." Tn.dcfll,slrat .,J .Applied l'llatmriCOIPII'J'• \'nlume 11. r•.:rs· 

315-330. • .. . . 
1 ... i ~I. 
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TABLEE-8 

mRD TOXlCITY REFERENCE VALUES 

~rate 9 of 13) 

Dunn. J. S., P, 8, Buth, N. tl. BIK•th, R.L. Fnrrll, D. P.J. Thomason, and D. D. GoetJch. 19'UI. E.flttt of tentaclll!!mnllrnbenzent cpon Egz Production, flatchabllUy, and rtr1ldue 

Accumulation In the T!nuu or Wlllte lA&hot$1 lh.ns. Toxlrt~loo •rll Appllnl Ph.trmacoloJO'. Vt~lume 48, P1gt1 41S.4JJ. 

Sls(J·ttlty(huyl)pltllralllll 

Peakalt, 1>.11. r 974. ''Eff~ttl of Di·n·butyt 1nd Dl·l·tthylbuyll'hthalale ctn the l:r:c• of 1U111 0CJ¥U, Btlllttin of En11iron1111rttlJI Corttomi"11tiun tmd Trucict~loSD'•" Volunlt I 2. J•aats 
6911.701. 

.(t:~tatlc 

Iiiii. E ••••• and 1'-,.B. Clmlrdne. 1986. "~thl'l DIIIII')'Torlelllu or f:n\ironrnental Contamlnanlllnd Pestfddu lll C!ltiJTTII~ ... Fltb and Wildlife Ser,ic:e. Tedmlt•l rtrpntC 1. 

/,4-D/cua~t 

Oi<avini, E.. c. Vlsmara, and L. DIUCt;l3. 19&5. ~reY~!~gC!!'!Sis St>Jdy DfDio~ane in Rats: Ta.ci~Diogy Letttrl. Volume: 2ti. rasc:a 85-I!B. This study did not C:\'21UIJIC •n ecologtt .. lly rc:lcvallt 

endpoint. There: fore, tbe dara ~nat used lo develop 1 TR V, 

lft.Jachfo~bc~rene 

Hill, E.t-".
1 
and M.D. Caml\cdue. 1986. "Lethal DlelatyTosfciUtt ot Ell\1ronmeal.ll Contaml~.utt and Putlcldr1 to Cntuml1." Fl1h 111d \VIfdllfe Sen-icc. ·r~chttlcal Rtpntl1. 

J(ut~chlorubuuzdf~• 

Sch•dr. B.A., J.M. Norrl•, R.J. Koelbl, P .A. Keeler, R.F. Corl'ltr, 1nd r .J. Gehrin&- 1974. "Rept"OducUon Study In Japanue Qalll f'td Jfeuchloroblltadlene rnr '0 Dl)'l." 

Tt~;ttlc,{tiD 11nl Applied Pha''""'"'"D· Valumr JO, Paa;uzs.s.zu. 

Pe11t4chloropltenol 

HIU, E.F •• and ~1.0. C.mardese; 1986. ''Lethal DletaryToslclllta ofEn"'ronmtntal Conlamlna11t1 •nd Ptttldda to CohnJII&." fl11l and Wlldllr~ Servfc~. Ttthnfcal Rcp~trt 1 • 

~.- -··-····--·---·-· -·--· ------.. ----··· ..... 



? 
\D -

·> 

1: 

·' I. ,, 

oJ 

4.•~DD£ 

TABLE £-8 
I 

DIJtn TOXICITY ltEFEilENCE VALUE..i!:i 

(l1a&c 10 Cl,f13) 

·. 

! 

I. 

IIIII, E. F •• and M.D. Cam•rdrst. 1966. "Ltlh;lll Dltlny Tallcltlu of E_n\ironmrnlal Conl1mlnant1 and l'rsllddu to Col urn I~." fhllnd Wildlife Stnitc. Trd1nlcll Rtltott l. 

,, 

Mcndcnh.:IU, V.M., E.E. t:lus. :lftd f.t.,\.lt. r-.:c1..1nr. 191). '1hccdi'll5 SU('CCU ofUlln 0....11 (i')·lo~tlb.l) fed Low l.C\"CII orDDE.•nJ Dieldrin." Arclli•'U cf En•·f,OIIrflt:fflcll COIIIIlmhuuloll Gflll 

TtuicoTogy. a~umcl2. Pa;c.s 23~·2-'0. 

Sbcllcnbcrccr. T.E. 19iS ... ,\ Muhi·Ocnmtion Ta~ticily E•'3luatien of P·r'·ODT .and Dieldrin ~1tl1 hrJnclc Q~il. L ER':cll oct CirCI1'1h :and Rl!fltoductinn," Df'11g Clrcrtisri F 1.111d Ttuicaiff~l·. 

l~lumeo t. Pages 137·146 · ·=· 

ll~ptathlor 
~· ,; 

I 
1 

mn. &.f .. · lnd ;\1.0. Camardur. 1986. "Ltthl Dlttlf)' TodciUts "' En,itanmrntll Cont•mht~lltt ..... rrtllddu ta Cntutnh.," Fl•h IIIII Wildlife Stt"icr. T~chnlcal Urp,.rl !. 
\ .. . ,._ 

:· 
. ; 

JlaaclrlorrtpiiL"e 

Mrlllc:r, JU, (-cd.) 1994. F".'"' ,O.rrrriuiJ llanJboek '91, 1\lc:lUcr fubiiJhlna: Compan)', \\1llnvchhy, Ohln. \'ntamc: !0. race CIR9 • 

.. 
Alumtnunr 

Curitrt, D., 1\:.L fhcb~r,().ll. l'ukJii, 1nd J•. An&:lrrrn. 19116. '"Eire ell or tllelar} Alumlnvm Salpbalc on ftc:pr~uclh·t Succc:u and Gro"lh or IUn~:cd Turtle Un,·u (SI~flll'ptllt~ 

risori11).'' C{JrhJdlarr Jnurnal of Zoolos:r. \'olume 64, races 15tl0.1505. . 
' ! • '4 ,· I , 1 

!• 

C.uric:tc, 0., .:.. fischer, D. r~bll, :mil P. Angcbm. l91i6. ~Eifcc:u of Dict:sl}' Alumiuunl in Combination with RCdq~cd Calcium and Phosphorus on lite Ring Dove ~'''l'tnptliri riJtt'"'l·" 

ll'att,, Ai,, crtJ SDII Follrirlorr. \'ol~mc !0. Pages 1S?.i6.$. ·, .. -. · · 

_..;: 

Antimony 

Rid~~ll'2y, L r. ~nd D.A. K~rnnfJI<y. l9S2. "Thd~ITccts ~r Mcllll 011 tbc Chick i;tl\bi')'G: To~itity and Prod1Ktillll pf Abmirm.ditics in IX\~ICII'mcnt." . .AifiiiiTS' tt/ N~ }t1rA: .ACtltftm}' ttf&itf'ICD. 

: Volume 5S. P•gcs 20l·215. · · · · 

' ,, 
I; I 

'· 
::·~l.j=~J ,. · ....... "!. -~:·'1: .. ; :t 

I ........ ' '4f/> ., 
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TABI.EE-8 

BJIID TOXICITY REFERENCE VALUES 

(l'age ll of 13) 

Arsc~ric 

U.S. fhh and Wthmr,t Sn,ic:e. l969. '"Pubtlntlnn 74." Dur~•u or Sp11~1 Fflherl~• •nd \VUdllre. Al died In S1111pfr, Oprnkrr,1nd Suter II (l996). 

Barilllfl 

Johnson, P., Jr., A.L. 1\tthrlng, Jr., and tr .W. 1'l1u1. 1960. "Tulnante or Chickens for Bulun1." PrtH:trdints fJ ftllt .St~citty ftt~ lizpuirrurtfiiiiJinloJ...'V t1rtd Meiliclne. \'nlume 104. 
PJgts 436-438. 

r 
~ Cadmium 

White, D.ll., aud M.T. Finley. 1978. "Uptlkt 'lind Rftcnclon nf Dlelary C1dmlumln 1\Jallud Ouckt." Em.Jronmental Ru,.arch. Vnlume 11. P1ge:r 53·59. 

Clrromiur.-: 

lhnlllne, S.D., and nthrr-1. 198!. "Efftcls ftr Chrnrnlum nn 1bpraduttloll tnd GroWih or Bilek Dvc:k.or." At cited In U.S. Fllh 111d Wlldllfr Senict. 11186. Cforumiu~<~t llt1:t1rds tr> f'i~h, 
Wildiif,, IIIli /tl~rlcbr•t,8: .... li)·,.optic n.,; ..... Janu.,y. P•ee JS. 

Coppero 

.Mel!rlnz, A.L.Jr .. J.ll. BrambiUglt, ,u. Sutherland, •nd 11. W, TUuJ. l960. "Tht Tolerance or Crowjng CbltkenJ for Dltt1ry Copper." p;,ultry Sr:lr ... ~e. Valume 39. P•~tu 7t3·"119. 

C_mnioi~ 

\VIimryrr, S.N., f..F. IIIII. J. W. Clrpsnler. net A.J. Kry"'llttky. IJ86. "Acuje Oral Tultlty oP,;octlum Cyanide I• Blrdr.,. Journt1t P/ Jf'iii!Tif' DiJeiiJf'J. \'olume Z:Z. P•r:n 5JS-46. 

I.Nd 

Kendall, R.J., IRd P,F. Scanlon. 198:Z ... The Taxlcolouor ln&ttted lAid ,\(etaf.t Ia Rlnstd Turlle DaVI'S SlrdDf,IHt risnrlll ... Envirtmmerltal rtJifllliDII. Volume 17. PIJifS 2SS-.Uil. 

; ;~;cl 
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I 
\ 

lPage 12 or13) .. 

EdCIIt, F., W,E. UCJ\1011, S J. Dulsian, 1nd 0. \\1, Mocpn.l9i6. "Eff~tt arDict,ry Lud on 1\cptoductivr: Pcrromuncc in Japande Qu.\il, Carumk eclllrnl.-; }lponlCtl... To.-;icoluu tmJ Appli,.J 

· l'lrtZI1'1UICDioo;y, Volume JB. Pascs 307-314, · . · · · \ 

-·--.·· 
. '• . . 

~-P~nee. 0.11. 19SJ. ~Esphcll Thicknw and ll~~~~tion in Amcnun Kestrels Elposcli 1~ Chronic Dich~ t.ud.~ ArtAh-u ,., &wirrlftmtrJtal Canl~lniltGt(mt ond To.li~lo~·. \'ulurr.e I J. 

c."l . ... 
\D 
\.1 

Pages 29·14. · 1 • 
, 

• 

,· 

Mrrrurit: elllarlJ1 • ... . 
. 

·11111, E.~ .. and M.U .. C•mudcu. 1986. "uihal Dlctary'fa1ldtles nf En'ironmtnlal Cantlntlnanu :and PfUkldn m Cntuml1 .. " Fhh and Wllcltlre Ser" let. Ttchnical Jhpnrt 1. 

II ill. E. F. and C. S. Sd!aiTtter. i9i6. "St-.ual Matnntion al\d Pr.Jdutti~ity cr J~I'IIICIC Qail Fed Graded Canccnuaticms ar ~1crcuric Ctloridc.· Pn11Ft')' .'ir:it~~r:c. Vntnmc SS. roa~;u 

IJ49.14S9. . ·- . - i' .,. 

·' { tlb)·l tJttt'l!~'}' :I 
\'. ' 

.l 

lltlnz. C.ll :. 1979. ''Mrth)lmcrcury: lltptoducll~e and l'cha\iaral ErCrcls nn Three: Gtnrnllctn5 nfllllllard Uuc'lu." Jtlllrlflll ttfllildll.f~ M•""~tMrnt. Vnhnnt JJ .. I'IJ;tt 394-tn I. 
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TABLE E-R 

BIRD TOXICITY REFERENCE VALUES 

(Page lJ of 13) 

Jh:inz. G.H., OJ. HoiTman, and L.O. Gtold. 19.69. "lmpai1ed kc:produtlion of Mallards fed an O:&anic Form of Selenium: )(JurhDI "f Wildlife /'.lrznagrment. Volu•:le !13. Fa&ts 41 ~·42&. 
Sample, B.E •• O.M. Opresko, 0. W. Suter 11. 1996. T:Jxicotogical !Jtl1clrMlJI'ls /fir Wild lift: 1996 llr•ision. Risk Assessment Program tl~:allh ScicnCI!S Resc11rth DiViiion, Oak Rid~e. Tennessee. Prepared for U.S. Department ofEnt:rgy. 

Silu.• 

U.S. EPA. 1997. Aqullc Tollclly lnfnnnatlnn Retrieval Dalabate (AQUIRE). Omce ofRrJearc!l and Pe•dopmcnt,l'latlonalllealth and EnTfronJntqlll Effect1 Resean:h Laborllory,Mid·Conllnent Erology Dlvlllon. J1nuery. 

Thai/IJI"' 

Sch•ftr, E. W. 1971. "'l"ht Acute Out Tollclly or 369' PrJdc:ld•l, Pharrnaceatll:aJ 1nd Othu Chtrn!ctlf lo Wild Blrdr." Ttttit:nlnRkt~l tmJ Applid Phsrmacolov. Volume 21. Pace' 3J5-3JO, 

Zinc 

St•bl, J.L, J.L Crea;tr, •nd loi.E. Caok. 1990, "Drredh,c-llen •nd Progtny Perform•nct When Hen• Are Ffd EJceath·t Dletal')' lJnc," l'mdtr1 Sc:lrrrtt!!. \'o!ucne 61. P8gu 1S9·21'iJ. 
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Gvic!a11Cc for ,C,JI'JSirll: f.crll,,r,itol RiJI.J l'fJJr·J I')· Cl;rmi.·ols: .\'cutr.ih£ l.r~cl /:(orngiral Ri,l ~~.·~rJJmrnl 

IJRM/1 G:tidont~ D"n;rr.rnr 

.SJTE-SI'ECIFIC SOIL SCREENING LEVELS2! ,. 

··.... 1l1is is an OJ>TlONAL E.tcp tl~nt nmy. he appwpri:1tc for large facilities which ruc.sr.rcr.ning. a 

number of sites with .!:imiJar hnbitnts for common COPECs. It pt o\•idcs u method for calculating 

lcvc1s ofCOPECs in ••biotic media that should notlqucscr}t an cxccssi\'c risk to the cc.osystcm 3S 

a whole because of the COJIS.Cf'\'aliVc <LSSUJB.(lliOUS in this method. TilC media specific screening 

)c\'.clS me only Jiiotccli\'e of the.: food \\'Cb L'Xpo~urc p:;thwnys for which they were dc;i\'cd; their. 

npp1oprimen~ss needs to be vcrincd on ::1 si~c-spccific bnsis. 

· ... 
[~tabH~h t•ruh;gir:JIIy h:1Hd screl'ning Ienis (EUSJ.~) 

. '"~ ~ ~· . . ~ . 
... , . 

Silc !ipccific ecologically h~scd sctc~ning le\'cls (EBStsralc calct~latcd using the dietary .. 

exposure modcl••n~ TRVs dc\'dopcd during 1hc ccoH'JCcn. I::BSLs me determined by as!icmhling · 

. '. 

·. u reliable set ofTRVs flom the avnilublc loxicity d:11=-. TI•csc TRVs me used to rc.,itcscnt the 

m<D:imum s>Jfc ·daily ingc!>h:d dose fm cla.c;s·t·pl'cifi' ~;uil<l mcasurcmcn!.·~:cccptors or media . 

r.onccniJalions for community mcm:mc.·m~nt IC!Cl'lllors. In calculating thcr.c m:cdia conccnumi~ns·~ ·~ · 

it is a:ssumcd that there is no po!sillnity for the twmport of contamina1ion bciwccn mc,lia~ EBSLs 

c:innol be cnlcu)ntrd for ~itcs where ·contamination. may be tmmportcd f10m one mc:dia to nnolhcr · 

fincc this zrauspon would ••her th.c: mcclin cunccnh:1.tion N dose it)~cs,cd·to differ from thnt · 

calcult~tcd \15lng the equations. 1l1c dose (ll .rncdi:• conccntr ntion is tl1cn put into·· the cqimtior.s ior 

··~ .. 
·..> 
I. 

(\ 
•' 

"' 

.,: .. .. .. ·~ ... .· ... 
. ··-· ··-

,I 

·~ .· ·ct\ch community •md fc(diiig guild mcusmcmcntrcc~.:p1or, which me then solved for the nllo\\"ilblc .. 

. . conccnlr:Jtion in the mcdin. f:'or COnllllllllily H~ccplOJS 1hC media WOUld be the one for tl1c ·. 

communily, ;mel for tiJc guild'n·Jcasmcmcnt rcccp\ors all contaminated m.c~i" would be included 

as 3 roU1C: or exposure·. For c:tch rcccplpr. :ICCl'SliO'Ib}c mc•Jia lC\'CIS would need to be: calculntcd for 

:ill complete pa!h'~:ays. Once the c:•kul:l\ions wc·rc complclcd for all receptors, the: lowt:st 

tilkulatcd scrctniri£. lc\·cl for r.o1ch mcalia would he the cBSL for tJmt mcll_ia. _ 
:.-_ ... 

t"' •.. --. 

Cakulntc HtCrning )C\'d lm:t.nnl 'l\IOikuts (SLHQ) rur.indh·htu~l COJ'~-ECs 

A ~c1ccning 1c\:c1 Jm~:nd quotient (Sll1Q) rom be calculated for c:1ch COJlEC in cnch media found 

at cnch of the sires by di\'iding the maximum COPEC conccnu:;tion found at the she by the EBSL 

dc\'clopcd :.bovc for that COPEC. Titcsc SLHQ cun be u~cd both lo sc1ccn om· !.itcs that do not 

. 1 cpu:scnt cxccssh•c cr.ological risk and to piiorit_iic'tlt~ di ffcrcnt me din ·at a ::ingt~ site for 

concctive action. " 
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· · filED Wlltt' ' 
SiATE RECORDS Ct!HER 

2&08 JAN 2~ PH J: 21 
3000. SUBPART Ill- NlJMERlC STANDAIUlS APPLICADLE TO ATfAlNA.llLE OR 

DESIGN A TED USES. 

• [2-23·2000] 

pOOl- 3099] Rescn·cd. 

3100. STANDARDS APPUCABLE TO AITArNAB~E OR DESJGNATED USES 
UNLESS OTHER\\'lSE SPECIFIED IN SUBrART D OF THlS PART 
(SECflONS 2000 through 2999). 

A. Coldv.:§~r Fi~Q.~n:: Di~solved oxygen ~luJl not be Jess tl1an 6.0 rnc/L, temperature 
shall not exceed 20°C {68°F), and pH ~baH be withln tl1c range oi 6.6 to 8.8. The acute and 
chronic standards set out in Section 3 l OOJ of this Part 'arc: appiicnbJe 10 this use. The total 
hlnDlonia standards set out in Section 31 OO.N of this Pan are applicable to this usc. 

B. Dorne.qjc. W::ter Supph:: Surfac.e wa,ers oftbc State designnted for use as comestic 
water ~plies shall not contain substances in c.onc.cr.trntjons that cn::.ate a lifetime cancel' risk of 
more tl1an one cancer per J 00,000 e:>:posed persons. The following numeric standards shall not 
be exceeded: 

Dissolved Mtimony 
Dissolved anenic 
Dissolved barium 
Dissolved beryllium 
Dissolved cadmiwn 
Dissolved chromium 
Dissolved cyanide 
Dissolved lead 
Total mercury 
Dissolved nickel 
Dissolved nitrate (as N) 
Dissolved .selenium 
Dissolved thnllium 
Dissolved uranium 
Radium-226 + radium-228 
Strontium-90 
Tritium 
Gross alpha (mcluding radium~226, but 

excluding r.ulon and Ul"allium) 

0.006 
0.05 
2. 
0.004 
0.005 
0.1 
0.2 
0.05 
0.002 
0.1 

10. 
0.05 
0.002 
5.0 
s. 
8 

20.000 

15 

mgiL 
mg!L 
mg/L 
mg/L 
mg!L 
mg/L 
mgll.. 
mgiL 
mg/L 
mg/L 
rng!L 
mg/L 
mg/L 
mg/L 

Ci/L p . 
pCiiL 
pCiJL. 

pCiiL 

C. !Jjgh Quality Coldwater Fhbe11: Dissoh;~ oxygen shall not be less than 6.0 mg!L, 
temperature shall not exceed 20°C (68°f). pH shall. be within 1he range of 6.6 to 8.8, totol 
organic carbon shall not exceed 7 mgll •• turbidity shall not exceed 10 NnJ (25 N1U in certain 
reaches where :uat'Unll backsround prevents ~ttainrnent of lower turbidity). nnd conductivity (at 
2"5°C) shall not exceed a limit varying betwt-en 300 ~mboslcm and 1,500 p.mboslcm depending 
on the natural background in particular surface waters of the State (the intent of this standard is 
to prevent excessive increases in dissolved ~olids which would result in changes in community 
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~U1Jctmc ). ·nlc ucutc and cin C'nic ~ u~J•d:~r d~ H:l out in ~t:ction 3100_J oflbis Pm1 arc npplicnblc to 

this U.'>e. ·n1c total runmonin ;trmrl;uds set out in Sec linn 31 OO.N of this Port nrc cppli~ble to this 

usc. . .· 

D. Jni£~tioq~ ·n,l· nwuthly c(~Uu:tric mc.1n of fcc::ll colifonn hactcri2 ~lmll 1101 exceed 

1,000/100 mL; no :inglt: ~umplc !:-h::llt·xc:c:cd 2,0001100 mL The following num~ric~t:mdmds 

shall not be exceeded: · -

Di~so1vcd aluminum 
Dissolved i!rscnic 
Dissolved horon 
Dissoh·cd atdmium 
Dissol\'cd clnomium 
Dissolved i.Obnlt 

.. Dissolved copper 
Dissolved lcnd 
Dissol\'c:.d molybdenum 
Dissol\'td st:lcnium · · · 
Di=solvcd selenium. 

in ptcscncc of:>SOO mr/L S04 
Di~olved \'nnadium 
Dissolved zinc 

5.0 
0.10 
0.75 
0.01 
0.10 
0.05 
0.20. 
5.0 

. 1.0 
0.13 

0.25 
0.1. 
2.0 

miVL 
ms/L. 
msfL 
mglt 
mgiL 
mlVJ.. 
mgll; 
mgll. 
mcfL 
mg/L 

. 
. 

E. Limited Wr,nnwOltcr Fifhcn•: Ditr.oh·cd oxyccn ~hr,Jlnot be Jc::s than S mciL. pH.1;1mll 

be witllin the runge of 6.6 to 9.0, ~md on a c:-15<: Ly c:oc \n~ds mu.ximum ttmpernturcs mny exceed 

32.l°C, The ncutc nnd dnonic !'t:!lld:ddS fCt out in Section 3100.1 of this Pnrt I!JC'iiJ)plic:il)lC: to 

this usc. TI1e toaalnmmonin ft:amhuds ~c~ uut in S!!ctiun 3100.M of this J'art nrc :tpplic:lble 10 

this usr:. .- __ .. _. _ ·' · 
.. 

P. Mmginnl Coldwater J:hhcrv: Di~soh·cd l'Xyccn ::hal! not he less ·thnn 6 mg/L, on a 

cru;c by c.'\Se bnsis maximum tcmp<.·raturcs mr1y c;;ct·cd 25°C nnd.thc:. pH mny range from 6.6 to 

9.0. TI1e acute and cluonic ~Ul.11d:itds set out in Section 31 OOJ of this Pr:rt nrc npplicable to this·· 

usc. 11u; totnl ~Illmonia rtiilldm ds t:ct out in Scc~i(•n 31 OO.N of this Part lirt: applia,blc to tbis . 

usc. 

G. Primary Contnct: TI1c monthly geometric mean of fccat cotifann i,octeria slm.ll not 

CXct:Cd 200/100 mt. no 1iint:1C St1tnplc dmll c>:~cd ~00/1 00 ml.. and pH sh.r:J.J be within the range 

of 6.61o 9.0. 

H. WennWi:tt:J Fi!=h(·n:; Di::-liOl\'cd oxygen shall ~lOt be less than ~ mg/.1 .. , \cmJY.;~aturc 

shall not exceed 32.2cC (90cF). nnd pH ~han be within the: r.msc of 6.6 to 9.0 •. 1l1c ot:utc: nnd 

cbiouic !'tr,ndards M:l out in Scclion 31 OOJ of :his ·p{l.rt rue upplic.able to this use. nu: total· 

· .. runmonia !tmdards set out in Section 3) OO.M of this Part are npplic.nblc 1o tbis u~c. 

.. .. ,. . ... ... 
·~ • 

... 
.. ·· 

r·· ··' -· -· ,• . 
.. _: ,· ..... 

l 
I . 

• 
'. ·,. , . . ·· .. 

]. Fish cuJttiic, scc.ondary contact, nnd municipal nnd industriar water ~'Upply und storogc: . 

rue also dc~innutcd in particular ~lasfified w:stt•rs of the S1atc wl)crc these u.-.es arc nctu.1Uy being 

rc.aliz.cd;;-''Ho,\·cvcr, aio numeric ~••mdmds bpply uniquely to these uses. Water qil."llity ndcquntc 
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Fll ED WITH 
S1k1E RECORDS C£NHP. 

. ic[fi J~N 2 ~ F'K 1 : 21 
for these U5CS is emwtd by the: gcnu:J ~tnndwds and numeric rtand<>.tds for bacterial quality. pH. 

• and temper.; lure which ac c~tr,bJifht:d for ~Jl cl;;_r;:;ifir.d ,,,..,1tcrs of the SL'l1c listed in SubpaTill of 
this Part (Se.ction.s :woo through 2999). 

J. Tile fo11ov.1ng sdu:.dule of Iiumt:ric !>1~mhrds r.nd e.quati<ms fot the substances ii~tcd 5h.a]} 
i:pply to the fllbwrq,:ori~~s of flshrric:; idc.ntifitd in Section 3 J 00 of this Part: 

20 NJvlAC 6.1 · 

l. Acute ~tandards 

Dissolved aluminum 750 11g/L 
Dissolved arsenic 340 p(¥L 
Disso!ved btr)'l1hun 130 ~giL 
Totnl mercury 2.4 ~sg/L 
Total recovero1ble ~c1cnium 20.0 jtg/L 
Dissolved silver e< 1i~f\ll0W'd!lt$.S)}-6.6Sl5) pg!L 

C)·arude. weak ac]d dissodahle 22.0 l'g/L 
· Total chlordane 2.4 J..lg/L 

Dissolved cadmium (e<t mttn(hw~)J·3 ·6E6~cf Jlg/L 
The hardness..dcpcndn1l fonnulae for UJdmium must be mnhiplied by a 
umvrnioD factor (d) to bt txp~~td &S duwlved values •. The acute fut1o1 for 
c.;;dmiwn b c.f"' 1.136672- [(In hatdne..-.s)(O.G41S311)). 

Dissolved chromium e(O.~J9flnfhl.l'li~La:s)P,l~736l Jlg/L 

D.i::::o!ved copper e(Q.9.4'22[1n(l'.trdn~))·I.74DI) pJY'L 
Dissolved lead (e<L273llntllomln~)}·l.46~cf · pgiL 
The b~dots.5-dtptn ... cnt fonnulac: for lr.'ld .nust be multiplit.i by D C.(lflvenion 
f<~ctor (d) 10 ~ cxpre!.$t.d a!. di!!OI\'trl \'&:.lues. The zcute Md chtoni..: fact:lr 
for Jud is tfo; L-46203 • ((ln hwdnr.!.'-){0.145712)}. 

Dissolved nickel e(O.Ut.O(ln(h~C$!1))•2.2!13) 

DjssoJved zinc e(O.S41)(1n{h&rdllm)}+U6JI) 

Total chlorine residual 19 

2. Chronic Smndru~ 

Dissolved aluminum 
Dissolved arsenic 
Dissolved beryllium 
Total mercury 
Total recovcrnble sdcnium 
Cynnider weak acid djssociable 
Total chlordane 

87.0 
150 

5.3 
0.012 
5.0 
5.2 
0.0043 

l'gll. 
!Js!L 
Jlg/L 
~giL 
j.JgfL 
~giL 
JjgiL 

Dissolved cadmium (e<o:a~'(ln{hllttln=)H2•71~cf pg/1.. 
The L&dness.-depcndcnl formu;ae for c::dmiwn tnusl be nmltiptir.d by a 
convmion factoJ (d) to he txpres.sed a.s di~olvc.d values. The chrQnie faetor for 
cadmium is cf ... J.l016T.! ·IOn budnw)(O.O"'1U8)). 

Dissolved chrorJlium el0.819[ln(hllrdnCS3)}+0,jJ4) 

February 23.2000 
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Dissolved copper · e'o.t.545lln(budnc&)J·l. 7<21) -11sfl.. ·:~· . 
:-Dissolved Jc:,d (cU~7JitnPl1ldn~s)}~J05~cf Jl&fL 

· TI1e ~~~dnt!~·rlcpt~~dtnt fClnnulac fm lt:sd mwt he muhiplitd by " tfln\·mion 
factor (d) loll! rxr:rr~cd ~ dboh·cd \'alnes. 1lu: lltUic: and chronic factor 
for lt:\d i~> cf"' 1.~6203 • l(ln luudnm)(0.14~712}]. 

Djsso)\'cd uicl:el . i: c{O.i.c&tln(hArtlnt¥)1•0.05~4) 

Dissoh•cd zjnc t:(O ~4iJ(In{hMdnc~)}•O.I~-99) 

Totnl chlorine residual 

· K. Lh·c~tock Wnlc:ring: Tiu: following numeric :-tandmds s1mll not -~c cxcecdC!d: 

. Dissolved aluminum 
Dissolved arsenic 
Dissolved boron 
Dissolved c.'ldmium 

· .;. DissoJ\'cd chromium 
...:..:Dissoh·ed cobnlt 
Dis~otvcd copper 
Dissolved lead 
Total incrcucy 
Dissolved selenium 
Dissoh•cd vanndium 
Dissolved :dnc 

::.;,' 

l~1diutn·226 + rnqium·228 
Tritium 

.~. 

Total sross.'i1lphn (including mdium-226, 
but c:>:cludinc. rndon and urnnium) 

5.0 
0.2 
5.0 
o.os 
1.0 . 
1.0 

,. " 0.5 ·. 
0.1 
0.01 

_;;; o.os 
.. 0.1 

25.0 
30.0 

20,000 . 

IS 

mg/L 
mg/1.. 
mgiL 

. rng1L 
. mgiL 

mc/L 
mg/L 
m&fl.;· 
mg/L 
mfVL 
mg/L 
msfl.. 
pCi/L 

Ci!L I' . 

pCi/L 

. 
; \ 

' : ... . 
••r ... ... 

' 

'. .. 

. . ,.. ............ . -. -··-- --···-. 
L. WiJdlifc ll:1l1:tat: WildHrc lmbitat should be fJ"ce from nny sub~t:mces at 

COUCCntrntions thnt tue toxiC 10 01' WiJl Ud\'t:J!,C})' .. affect pllln\S nnd animalS that- USC these 

cm•ironmcnts for feeding, drin~:inc. lmhit11t m prormgation. or c..1n bionccumu1ate :md impair the 
community ofnnim:tls in a w&llcr.-.hcd or tl1e c:cologiC".al integrity of!;urfiu:c \\-:ncrs ofthe St:tte. ln 

the: l!bscncc of site-specific infommtion_ and sul~;;.":'l to ~~1c following p.uagntpb~ the follo\\ing 

chronic numeric standards shall not be exceeded: ~·~ · 

Totalmc~wy 
Total rccovcmblc selenium 
Cyanide, wc.'\k ndd dissoci;,ble 
Total chlorine residual 
Totnl DDT and rnclabolitcs 
Total PCDs 

0.77 
5.0 
5.2 

11 
. 0.001 . 

0.014 

I • 

TI)c dischnrgc: of subsln.uccs which hioaccumu1n1c. in excess oftc\'dS ·specified &bo\'c is allowed 
if. o.nd only to tl1c cxlcnt that, the mb~tnnc.es me present in tl1c iutru:e walcrs \Vhicb nrc divcnc:d 

. :ind utiliz.cd prior to 'discharge, 1md then ~nly if the dischmgcr uli1iu:s best nvnilnblc ~uncnt 

technology to reduce the :lmount of hio<~ccumul;tting substances which. c.re · di,.chaJgcd. , . 
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Level I 
Lcvclll 

Snccning·Lc,·cJ Ecological Risk Assessment 
Si1c-Spcdfic Ecologic:1l Risk Assessment 

TI1is dot:umcnt presents :he approach for chc Level l Scrcming-tevel Ecological Risk 
Assessment (rcfencd to as the ecoscrccn}. The ccosact·n identifies sites which dearly do not 
present risks to t.coJogical rc('.f:ptors so ltlal rcsc:ur~cs for siic-spccific investigations can be 
targeted to sites wifh ~1igher potential risk. A site-specific risk assessment would include 
consiJcrablc additiclilal fidd work such as biota ris~uc sampling. A site-spt:cific ecological risk 
assessment may also <>ddrcss popul;:11ion le"el effects lH!'Icad of effects just on individunJs. The 
cco.scn;:c!n consists of two phases: 

• .. 
Scoping Asse~smcnt 
Screening Assessment 

The ccoscrccn incorporates a number of Technical Decision Points (TDPs). Based on the 
information developed ;md presented within a £iven segment of the assessment. these TDPs 
d ckJmi ne one of three recommmdaticms: 

• No further ecological investigation at the site. or 
• Continlle the risk assessment process. and/or 
• Undertake a removal or remedial ~1ction 

The fin:t or third rccommcmbtion can be made either b(•c;mse the residual contmninntion at the 
site docs not pose excessive risk to ecological receptors, or because the available informtttion 
indicaks that further invcstigr.tion will nC'It affi~ct the man:tgcmcnt decisions re,smding the site. 
'D1c rccormnend3!ion to continue the risk n~scs!'mcnt pwccss inJicates the need for additional 
infomHJtion and data coJlcr.tion from sci~:rilific !it~rahuc andior through ;ldclitionul investigation 
and sampling of environmental media ell :he si,e. 

Objective and Purpose 

l11is guiaanrc Jdopts standard screening-level ccoJogkal risk a:>scssment (the ecoscrccn) 
methods t!xcc;pted from US EPA (l997a, 1999a. J 99%) am] other EPA guidance documents. 
·nte pmpo.se of issuing this guidance is to flrovide a tool for conducting consistent ecological 
sctecnings by RCRA hazardous '"'~tc pcrmit1c:d fac.ilitics and concl.:live ~ctionlrcmcdiation 
projects. under Hnz:ndous and Solid Wa-;tc Amcmlmcuts (HSWA). 

This guic1ance prcsen·tll a dct<lilcd method [Qr mmpkling lh~;:sc as~c~smc:nts. TI1e ecoscrccn 
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Figure 1. Risk-based Corrective Action Decision Strategy 
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Ph:tse 1; Sroping .AsHssmeot 

1.0 Srope :.~ud llltent 

Scoping is a conscrvnlive~ qualitaiive dctcnnination of whether there is any rc&~Son to believe that 
ccologica} receptors and/or complcle exposure pathway.s may exist <JI or in the )Qcality oftl1e site 
where a release of hazardous wastekonstitucnt~ has occuncd. Scoping is intended to identifY 
sites that arc: obv)ously devoid of ecological habitats (e.g., buildings, paved parking lots) nnd/or 
where exposure pathways are obviously ino:.omp1ete {e.g .• contaminants without the potential for 
subsurtitce trausport to or direct access by receptors). so lhat they can be removed from the 
quantitative screening. Completion of a S{:oping assessment relics heavily on the professional 
judgment of the investigator to qunlit<ltivcly evaluate the potential threat io biota' posed by site
related contamir.ants. 

The scoping assessment uses a habitat nppronch as the basis for identifying the potcntintly · 
complete exposure JWlhways bcrwccn the areas of contamination and specific species or habitats 
which occupy. or potentiaUy could occupy, the site. A preliminary site conceptual exposure 
model O'SCEM) pro,•iding a list of!hc potcntiaJJy exposed receptors nnd potentin)]y comp1cte 
exposure pathways in !he scoping report is used to detcnninc whether rurther assessment (i.e .• 
Phase IJ: Screening Assessment) and/or interim mcaswcs:z are required or whether the site poses 
minimal tluea1 to cco1ogical receptors al or near lhc sire. Based on i.nfonnation presented in the 
scoping assessment HRMB will determine whether qU<iJllitativc screening assessment. or. intcriin...._. ···----
measures may be required for the site. 

1.1 Compile :md Ass('sS Bn!iic Site Jn!orm;1tion 

The basic information on the physical and hiologicil) a.o;pccts of the sjtc should be obtained. Most 
of this information will have alrc~dy been obtained as part_ of the initial invcstiga1ion or during 
the RFI process •. This site infonnation includes, but is not limited to, documentation oftbe 
following: 

I 'The term "biola" rdi:rs 1o T.c!'l-dorocsti&a•u! lrnntl'i;d and :Miuaric: J>l~ts ;m.c1 V~imaJs, bown-er, ir may include 
domestica!etf species, such ::.s livr:~tock. lfliv:-flodt g~oair.g ».dfor w;~tmn,£ ou:url at ur in the lor.ulity of the site lht potmti.J 
1isks 10 these li•-cstock ar.d p:oplc wruumingLS.t' Jinstt>c:k :u:.d.<'ot thciJ poducts .mu~t be c.,.aluatcd unda a hul'l'Wl hcallh sit~ 
~pccific 1isl: assc:~$mtnt. Nou:, howcwr.th•t onr ran t:\·;aluatc risk tG• hnbivl'lf rn:~mrn:.) lo make infe~c:nec:s ahou1 the 
porcntial risk to livc5tOclc. 

l !u:crim me:u;ures arc lht .actions idrnlifitd and impl<-mtntcd ta coPtU)Iur ~l,au: thre:~ts to the Envitonmc_,t fiom 
refca..\tS ;andlcr IO plt\•r.nt 01 mil'limizc I be funhtl mi,t;~;~tion of (.Cirll3lT!inllniS while ]un(;·ltnn rc:mc:din a!C pursued. 
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Tahle I. SENSIT1VE ENVIl~ONl\1ENTS FOUND IN NEW 1\'lEXJCO 

N;•ti11nal P<1rks :md Na:icna! Monuments 

Dt.".!>ign::tccl N Admini~t:ativcly PrClp(l~cd Fcdcral \\'ildl·mcss Areas 

Natior;al P:.:sc:rves 

N<llional or Stal.e \\'ildlife Refuges 

f edt'! a) (and Jcs ign:111:cJ fC.t j)IOtcction t1f natural t:CII~ .J'!>11:rns 

State laml clt:~itnatc:d for wildlife or ~ame m:magc:rncnt 

St.3.te de!iign:1tcd Nerural Areas 

All areas that pro\'i:Jc 01 could potcnlially provide h;tl->it:1t for stat.: ;md fc<l\·r:•lly li~h:d t!ncatencd or cndnn~r:red 

~p,des, those SJ>ecics tiJat ate curr::mly petiti •• ned fm li$tinf'_, :u~d species tlrsignalcd by 1•t.ht:t agencies :tS $Cnsitivc . 

or spec its of concern. 

,\II areas that ptovide OJ could potrnti~lly provillc habitat fur !-t:IIC protl'ClCcl srecirs as defined in the: Wildlife: 

Cude, Ch:~pt<.:r 17 of tht: New Mexico Slatutes 

l\ 11 area:; thO'II pro,· ide: or could potc:ntiP-lly pwv ide hnhital fur rn igT ;tlol)·l::i: ds ~~~ prl'IC~:tcd by the Migratory Bird 

Trraty ,\rt (lC1 U.S.C. §§ 703 • 71.2) 

,\11 areas thai provide C't conk! FOicntially pmvidt lmhit."ll fm bald t'<~£ks and tulom c:•J;lc:s ilS J:.rotcctcd by lhe Bald 

:md GohTen fa!;lc f'Jotcction Act (16l}.S.C. §§ Cr68 ~ 668d.) 

:\II areas U1at pro\'idc or could potentially pro,·itlc h;tbilal for ~ont 'Hrds ;.s protected by the st:~lc of New Mexico 

~tiltutc (New l\1cxico SraMc, 1978, C:.'haptt:r 17, Game and .Fish, 17-2-13.) 

A 11 areas that p1ovide or could p::Jtenrially pro~· ide h~1bit:1t fnr hawks, vultures and owls as protected by the st;ttc of 

· New Me:~~ i(:o ~~~tute (New Mexico Statule, 1978, Chapter } 1, G:mte and fish, 17-2-14.) 

Ail :,tc:~S thilt pro\'idc or could potrn.tially pto~idc hatolt;JJ for horned I(J:Jds and bullfrogs m; pl-t~tr.<;tr.LI by lhe state of 

New ~kxitfJ s1:~11Hc (New Mexico Sututc: ,1978, Chaptrr 17, Game and Fi!.h, 11·2· IS :.nd 16 rcsp.) 

All pcu:nnial w>~tcrs (e.g., river~, lakes, playas, wct);mds, slooths, ponds, etc). 

r\11 cphemnaJ dr;JiJI•)A;C:S that pro\'idc !igr.ificant wildlife hahitat \ll tht~t CC\UJd pO!l'flliaJiy lrUilSfiOft COr.l3minllTII."\ off 

5ih.: :o urc~ thnl provitlc wildlife ll;~bitat (this will pt('bahly indudr= all ephcmc:ral :baina&;es). 

All ripa1ian habiL'Its. 

J\ II prsctmial and t:phcmcraJ wt:thmds (not limilrd lo juti~dictionOJl wetlands). 

1\11 mea~ th<~t are por<·nti<llly impciilant breeding, sr;,.t;ing, and O\'clwintering h.,biMt!'. as well DS other ht~\litalS 

impor1an! lbr the survival ohuirnals Juring critical periods or their life cycle. 
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contaminants pn:scnt at concentrations which arc not generally considcn.~d a threat to human 
hcaHh may cause a tlucat to indi\·ldual spedc:s or biological com.:nlmities. The Jist should 
scncn1Uy include all chemicals known or susp(.·ctcd ofbcitig released at the site based on 
information about prior activities and operations . 

Although the focus of the scrccning·lcvc] ecological rhk assessment is on hazardous substances 
alone, the assessment should aJ~o consider other strtssors, ~uch as mechanical disturbances or 
extreme climatic conditions, thai mi,g.ht potentially odd to the severity of adverse effects from 
contamination. The results of this ev;1Jun1ion should be summarized, preferably inn chart. to 
simplify tl1c tracking ofcontaminanl:. through the various )cvcls of the ri:>k nsse!l:smcnt. 

1.4 Dcwlop a Prerimin:u-y Connptual Site Exposure Model 

~-· ... This invo]vcs constmcting a conceptual model of the receptors expected to be present at the site 
and using information about the life history of those potential receptors to dctennine if complete 
pathWil)'S exist· for exposure of these Tcccptors to contamination at the·site·(e.g.1 between 
contaminated :;urf.'lce water, fish, and a.n eagle). Compktc exposure pathways are those having 
illl the following anributes; ... 

···: 
'.· 
~·: . 

.... _.: 

)~t ·\ ··.· 
·.~ .· . ; ~: :· .. 

. ~ :.•.: . 
::-: 

. ~·": .. 

;·. ~ :. : 

. ;~~-- .. 

.... 

',. 

• a source and m(.'ch:mi~m for hazaJdous waste/constituent rc:-lcase 10 the 
environment, 

···· ·· ....... ··-·~ ·-·- ....... ~ ~n;i~o-~mc~iaJ·tr~~pon.mc:dium ror ihc-n:iZ:ii(io\rs .. \~asielcoiisiiii1C:Iit~ 
~ a point ofreccptor cont:~ct (i.e.~ cxp<'surc point) with the contaJtlinated media or 

through the food web, and 
• an exposure route to the receptor. 

One should star! by c:onsidcring all possible exposure pJthways for each type of receptor (e.g., 
loc~l i"''l'11ehtntf. populati<m), then eliminating those reccptor·p:lthway inlcr.actions that do not 
actually occur or me not expected to occur at the site. Evidence should be presented 
dcmonstr3ting why a particular pathway was cJiminatcd. For example, terrestrial mammals have 
the potential to be exposed to cnvjronmcntal contaminants through in.ha)Dtion of airborne 
contaminants, inge.st~on of~oil, ingestion ofw01tcr, ingestion of contaminated food, and dermal 
e:"r;osure to soil or water. If the contaminated site and area.o; in its locality completely lack any 
surf.1ce w~ler, rhe p<llhways for ingestion of water and dermal exposure to water would be 
climin<Jted. The pathways for soil ingestion and dt:m1al exposure to soil may not exist in areas 
~hat are compklely paved now and wiH remain complc!cly paved in the future (pwvidcd there is 
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Jlh:l!IC II: Level 1 Srrrt•ning Et'ological Risk Assessment 

2.0 Problem Formulation 

TIIiS !-tcp of the Ph;~sc n c.:oscrecn c:,<:lahlishcs potentia) links bct\\'C{'n contaminants of potential ccolC/gical concern (COPECs) and responses in site-specific receptors by means of a reYised conceptual site t·xposure mode). It also represenls the first qu:tntilath•e examination of potential rish from contaminants at a :;1te. Each step of the problem formula1ion should assess whether -rhe avniJabJe infomJation is adequate for moking t}Jt•se quantitative dercnnin&.~tions. This aJJows the probkm formulllfion step to hc,th define the problem aud dctenninc if adequate data exist to answer it. 

2.1 Conduct SU~ Sun•t>ys 

S)te su::vcys gather sile-sptdfic dilt<J nec:cssnry for idcntif)ing relevant and complete ctmlamirmnt-patbway-receptor rehllionshlps. The smvey !Should identify the habitat types 3t and nc3J' the site. both at1uatic (e.g .• perennial streams :llld M:soci3tcd wetlands. ponds, cphcmcrnl streams. etc.) and terrestrial (e.g., gr3.!.sland. pinnn-junipr.r woodland, ponderosn pine fmcst, mix-r.d conifer forest, etc.). ns wc1J as species ofp!anls and •mimals assoc.intcd with those habitats. Efforts should be mnde to survey the site at severa) times of (~ayw1d over a period of time suflident to observe biota tlJat m<Iy use the !lite at different time of day andJor during different seasons so th:~t most 5'pedcs will be jdtntified, {.1r 10 lol·at<: snch infonnation in the litcratuoc. Once t~t:;epiDr species have been seJectcd bns_ed on the survey, infc.nnation on tbc life history of species needed tCl define exposure pathways should also be gathered r.t this point from the likraturc, including sources such as the Wildlife Expos1m! FfJctors l!audbook (US EPA. 195J3g). 

2.2 Cb~r:acteri:..c Eiposure Serting and Contnminnnts 

l1tis narr::ltivc description of ecological conditions at and ncar the site should include all the infonnntion Jisted under Section l .1 as welt as the more detaikc'! infonmttion gathered during the site survey described under Scclion 2. l. It nJso inc ludcs id£:nti fl.: at ion and characterization of the habi!ats at tl1e sjtes. Furthcnnore, this sc:ction includes cvaJuati<m of all site sampling data :md tl1c fin;~l delennin&Jtion of contaminants ofpolential ecologicnJ conccm (COPECs) . 

Prior zo bc,ginning th~ dat:J cnlluation proccs:;;, silc sampling irm~stigatioq must be sufficient to 
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similar in tcnnt of the types ofan<~lyses conducted and the QA/QC procedures followed, tl1e 
data m;~y be combined for the ptnposo= of the ecoscrecn .. 

Any data sets rliminatrd from the tco.scrcrn ~1wuld he inriuded in tbe report and 
justification for such rliruimllion must bt fully descrihtd in the ecoscreen report. 

2.2.1 .2. E\'a)uate Defection St31US 

The r.vah:iation of preliminary COPECs dctcc1ion stntus includes the iollowing steps: 

~ Evalu&~tion of the nna1yticn1 methods used 
~ Evaluation of the qunlity .of d3ta with respect to: 

• sample quantitation limits. qualifiers and codes 
• · blanks 

~ E\'alualion of the frequency of detection 

Evaluate Anillytkal Methods · 

Tius.s1cp of data evaluation detemiines which analytical method results are approprlilte for use in 
.. -quantit01tive ecoscreen;"· Although analytical resulls ·t~nt·are·not ·.specific for-a-given compound 

(e.g .• total organic carbon, pH, Eh. etc.) are gelJerally inapprop1iate for quantitative ccoscteeD. 
they are useful when evaiualing somccs of contal'llination or potential fate and transport of 
contamitJants, in'c1uding their bioav zitability .. Therefore, tbese types of data may be included in 
the summary ofCOPECs for 1he quiuitit:Jtive cc.oscJccn. Also, the resnlts !Jfanalytical methods 
as~ociaicd with unkno\vn or no QA/QC procedures should be eliminated from further 
quantitative use. These. types or datli!, however, may be useful for qualitative discussion of 
uncertainties in Section 4.4. 

The outcome of this step is a set of site data that has been developed according to a standnrd set 
of sensitive, c.hemical-spedfic methods {e.g., SW-846 Methods.LUS EPA, 199Sa]) with QA/QC 
procedures that are we11 documented and tiacc\lb)e. lt is criticaJ.that all uncertainties associated 
'~ith the data be determined (~ce steps discussed below) to ensure that only data that are 
appropriate and reliable for usc in the quantit3live ccoscrcen wilt be carried through this process. 
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The rest: Its of the COPEC selection process should be pre~cntcd in a tabular fonnat showing the 

initial list of preliminary COPECs, the fina11is1 of COl'ECs and the reason for each preliminary 

COPEC eliminated from further consideration. Any ecological screening levels used 1o retain or 

remove a COPEC .shoulcl also be included in this table. 

-+ Seroud Trcbnkal Dedsion Poin1: Arc Existing Dat:a Sufficient to Assess Risk? 

At this point, based on professional judgement ~md the revised conceptual site exposure model, · 

the facility should dctcnnine if the sampling. conceptual model, and delineation of pathways is 

sufficient to support the ecoscrecn .. A.ny gaps in the smnpling d:~ta or site infonnation shculd be 

addressed prior to continuing with the qu~mlitative screening process. 

· 2.2.2.-· ·· )dmtify lhbi1:ats :md-:Tbdr Boundaries-··--··-·- ··· -··-- -·-·--- -- ~ 

All habitats at and within the locality of the facility/!:.itc should be identified as a recognized 

hJbitat type based on vegetation, wildlife, ;md physical properties {s:e Section 1.1). A number 

of sources exist both for correlating habitat t)l>e with a gi,•cn location ;md for infonnation 

regarding plant and :mim:1J .species commonly associ<Jtcd with a habitat type. Th~~c :.ow-ces are 

described in the .. section-r!)r 'each 'fi'ab"iiaif:Ype:·i1is·~;~ry irrij)oi1ani1Jiarln1'onnation from these·
literature and agency ~ourccs be comprucd with the information gathered from the site visit to 

verifY that the predicted h<tbitat actually matches the one found at the .site. Once a t~abitat type 

has been designated, the appropriate food web can be developed and assessment cndpoinls 3Dd 

receplor species chosen. Boundaries ofh~bitats selcclcd for (,:Yalu;~tion should dearly be 

delim:ated ;md m;~pped. Include the fo1lowlng infommtion: 

,. Facility boundaries 
• ·Location(s) ofrelcase sourcc(s) 

... Habitat types and bowtd:Uics 

• Watc:r bodies and their associated watersheds 

• Special ecological areas 
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ri.lles, ;md widdy diffC'ring W<llcr chemistry (particularly ~alinity); the vari<:lns types may respond 

diffetcntly to :he impacts of contaminants. The habitat types refencd io hf~Ic mca."l the scientific 
. . 

habi1ats .scgn:gatcd hascd on wildlife and food wrb differences. not the "designated usc" types 

dcvdopcd under regulatory structures. lnfonnation pertaining to taxonomy, status. distribution, 

habitat, environmental ~ssociiltion, feeding habits; man:lgemrn! practices and references. for 

~•q\wtic 41nd terrestrial ecosystems in New Mexico is :lVailnble from the Biota Infonnation System 

ofNcw Mexico (BISON-l\1), maintained by the New .Mexico Game and Fisb Conservation 

Services Division in its BISON database19• 

For ;Jqtwtic c<..lmmunitic:; it is particularly important to addrc~s the pl'•tentiaJ for offsite trinlsport 

of (:Ontamin:llion ·to d0\'\1lStteam habitats and 1cceptcrs. \Vhi1e methods for addressing this issue 

;n perennial \'\'ater ecosystems such as streams me faiJJy well-established, ofT-site transport of 

cont:amin~tion is :.~lso an important ccmsidcration for '-phc:mcral w:~tcrs such as arroyos and 

intermittent !-lJcams. One relatjvely simple screening level method for evaluating the potential 

impact of this cont;unination on do\\71Siream habitats is to assume that the JeveJs of 

contamination found in the ephemtT;;J wt.~tcrs will be transported to the nearest perennial 

watcrw:Jy :1nd to evaluate the potential impact to tl1nt aquatic community. 'This evaluation of 

potential 1mpncts on oovm~trcam habitats suppkments the risk a~scssmeut for nny Jcsidcnt or 

sc:~s<mal C\lmmunity in the arroyo jtsclf. 

~~:'V 2.2.2.3 Special EcoJogknJ .1\reas 
·;;·· 
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A special ccologico1 area is.a habi1at that could rcquit'e pJOtccli(ln or spc.cial consideration on a 

site-specific basis b~cause unjquc and/or rare ccolog1ca1 receptors and natural resources are 

present, or because ofkgislatively-confcrrcd protcct1.on status (for example, national rnC'Inumcnt 

staT'.:s or ·.vild and scenic river desigm:ttion). A list ofrypcs of areas that q!Jalif}• as specinl 

ecological areas is shown in Table 2. All special ecological areas in or adjacent 1o the 

assessment area should be identified ami e\'llluated for potential exposure. Rcprcsenlative 

species should be chosen for each oft.hese ::..rcas and c'\'a1u:ltcd throu&h the same risk 2ssessrnenl 

procedures u~cd for other areas. Although th~ same procedures me used for t\'aluation of special 

rucas (IS for other areas. idcntificntion ofthc$C mcas is important for risk managtmenl dedsioUS 

beC:HlSC lht: protection of these aTf3S lS CJllcial. 

19 A'·ail:~blr on lhr World Wide Wcll:hnp.J/\\'ww f:w.vt.cdu/fishrvsl;,h:~lnm.hrm. Tc:rhnic.al conl.iltl atlhe 1\'M Dept. 

of Game & fhh for thi:. d~tah41St is John Klinge:: I (S05·l'27-9!i04). · 
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TABLEC~S 

. 
WATER~ TO-FISH UiOCONCI:NTRA TION FACTORS 

(mg COPC I kg wet tls~ue) I (mg dlnolved COPC I L water) 

(Page 14 of 19) 

Thompson, IJui'Uln, Quinn, and Ng ( 1972) NotRp«<ed fiJh 

19 U.S.IiPA(l?nb) Not repOrted Fish 

19 U.S. EPA (1978) 

111: rcrommcnded DCF value: was g.Jculated ~ina the: gc3mctrlc; mean or 4 lield values. 
11 -,· -· ·-~------

Field samples. The field values rcjlorlc:d i" Sa1lci, 
Casllcberry. May, Martin, and Ballard (199~1 were 
conllf.tted to \l:d weighr using a ronveuion factor ~r 
S.O'. The field values are •!so N5~:d F:1!'l mean value• 
caltutatc:d for eadl of lhe 4 iisb species •. 

CofoJtl1111it.r occirfcl!talft 
GIZJttriJ.Ht:ll.t acufe<tt111 
l't)<c~~chciTuJ grtmdiiJ 
O,c,rio)'l!c-huJ tslra,.}'ftJ:n:h 

~~8 

1.295 
729 

J,Z&6 

Sall(i, U.stlel:lcrT'J, May, Martin, aftd D•llu'd 
(1993) 

·----------------
716 l Benoit, Leonard. Chrill,nstn, and fllmd! ( 1976) I Jll.wcek exposur~ duration; based on mc:;yn \'&lues 

c.1lculated frll!TI -..;arious liSlUC tonccnlra1itlnS in lh~ 
lcidncy, ti,'Cr, spleen, g.on11d, !;ill!, and mu~lclr~d 
blood cells. A unit ton~flion or 1,000 Wl\3 applied 
IO the value. 

I Salvt:lirt~/Ol1111rrifiJ 
I 

48() 

161 
51 

33 

8 
3,333 

4.4 

3,COO 
200 

Eisler, Zaroo&ian, and Hennekey(l972) 

Harrison and Kla\-etbmp (1989) 

Kumada. J(jmura, and Yokote (l980) 

Kumada, Kimura, Yokote, and Matida (1973) 

Spehar (1976) 

Thompson, Burton, Quinn ar.d NJ (1972) 

3-wcek :exposure duration l FuJJduiiiS lr'l!lf!rocfitil1 

72-dayexposureduration, is and 6l..claydqturation I OncDrh)11'hll:s "'J'Idss 
CoTCBo~ug t:lup~tormb 

10 wed: Cllpolllte dural ion I Oncorlr)'IYChll$ myli.!.s 

280-dayaposure; VKloet tre based on 1 high to low · I OnCDrltynclru, "'.YAiSJ 
range of 11aiue.•. The valves rcporlcd in Kumada, 
Kim11ra~ Yol:ote, and Mal ida (1973) we:e converted 
lo wtJ ~gbl using 8 c:orl\'a'liClll fador or 5.0'. 

durllion I J~'Tian~lfa floritlae 

Fistt 
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